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The preliminary review process for toxic chemical substances
permit application has been fully established. The preliminary review
has therefore been carried out online using the Toxic Chemical
Substances Permit Management System to continue the efforts of the
project in 2008. This year the focus is also on conducting analysis of
domestic and international regulations governing environmental agents
and providing recommendations accordingly.

The important works completed are described as follows:

1. For technical review of toxic chemical substances permits, a total of
191 applications have been reviewed. Reviews of new (avg. 5.1
days), renewal (avg. 4.4 days), and change of details (avg. 4.1 days)
applications were all conducted within the timeframe as required by
the contract terms.

2. Three technical review sessions have been held for the applications
of toxic chemical substances permit, registration, and approval,
which was participated by 73 local environmental personnel.

3. Ordinances and regulations for environmental agent management
practiced in the United States, the European Union, China, and
Singapore have been collected. Analyses of 5 management cases and
recommended measures have been proposed.

4. The collection of registration and strain data of the microbial
preparations Beauveria bassiana strain 447 and Bacillus sphaericus
Serotype Hb5a5b strain 2362 ATCC 1170 used as environmental
agents in the United States and Singapore has been carried out.

5. The Conference on Environmental Agent Management and Vector
Prevention and Control was held and attended by 154 participants
including experts, scholars, businesses, and graduate students of
related disciplines.

The project provides assistance to the preliminary review of toxic
chemical substances permit applications. Analyses of regulations
pertaining to environmental agent management adopted by countries
around the world have been also conducted to serve as reference for the
EPA when formulating regulations in the future.
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The preliminary review process for toxic chemical substances
permit application has been fully established. The preliminary review
has therefore been carried out online using the Toxic Chemical
Substances Permit Management System to continue the efforts of the
project in 2008. This year the focus is also on conducting analysis of

domestic and international regulations governing environmental agents
and providing recommendations accordingly.

The important works completed are described as follows:
1. For technical review of toxic chemical substances permits, a total of



191 applications have been reviewed. Reviews of new (avg. 5.1
days), renewal (avg. 4.4 days), and change of details (avg. 4.1 days)
applications were all conducted within the timeframe as required by
the contract terms.

2. Three technical review sessions have been held for the applications
of toxic chemical substances permit, registration, and approval,
which was participated by 73 local environmental personnel.

3. Ordinances and regulations for environmental agent management
practiced in the United States, the European Union, China, and
Singapore have been collected. Analyses of 5 management cases and
recommended measures have been proposed.

4. The collection of registration and strain data of the microbial
preparations Beauveria bassiana strain 447 and Bacillus sphaericus
Serotype H5abb strain 2362 ATCC 1170 used as environmental
agents in the United States and Singapore has been carried out.

5. The Conference on Environmental Agent Management and Vector
Prevention and Control was held and attended by 154 participants
including experts, scholars, businesses, and graduate students of
related disciplines.

The project provides assistance to the preliminary review of toxic
chemical substances permit applications. Analyses of regulations
pertaining to environmental agent management adopted by countries
around the world have been also conducted to serve as reference for the
EPA when formulating regulations in the future.
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California Department of ) i W4 F IPM

T http://mdc.epa.gov.tw/MDC/UC5/UC5_Bug.aspx

PR g Fps
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ESNUART R I

=\

P oE Rk EF e 10 AR A [FRR

http://www.epa.gov/pesticides/reregistration/rodenticides/finalriskdecision.h

tm#safety] > 4T & 4.2-1 #f5

% 42-1 F W EF P HE rmJ*ﬁ A
FRBET A R | AEMENG ok | £ REENT wr
. 1 w
3E =X E\f’?ﬂ]p 3 A g’ﬁ— N f‘%ﬁ- A 5 R IZ
1| Brodifacoum e %2 R puge H7 | PR
2 | Bromadiolone gra ¥ 2 NP A | LR
3 | Bromethalin e B P B e ERet s FEL
4 Chlorophacinone 3R R IREE - TR R RS
5 . o T e s Hos ézfg:sg.??%‘:aui
Cholecalciferol w4 % D3 Zoar A % = 47z (Hypercalcemia)
6 | Difenacoum g 8 F 2 gt A T RS
7 | Difethialone 2 R ¥ 2 R P A | iR
8 | Diphacinone @R F 1 & Fusa Al + e RS
9 Warfarin BRE ¥ 1 A Fugas F T RAR
10 | Zinc phosphide BEi & g Al R IR Y- ST o -5 £
L=
1A FIERS TR F oL 2 HRAH G A o

*2 %2 #’m«;{& e (second -generation anticoagulants) & & & {4 > ®
A

FERE SRR

fad H -

£ 0N ,f‘:if%‘v

LR

'&f’]‘ r ’f—a)f’ﬁﬁ‘\"%ﬂk&"éﬂfﬁ ’ / / F K q,\[‘t %E%% LL 1 f)q?'?i’;, 2

U o R R B

4 4% D3 foms it %)1 i

LT

}»”%z K'Qﬁ,ﬂ] :

FREEF L 510 B e
& 48 =1 (Bait stations) » % JH 4%

- Z e Y
ﬁj&_é“%ﬁ,g %&F"

=

i d A -
L

E—#‘m n 3“?' >IN AR

( #‘;" (> &" 8"*‘ A “a—
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ARGV Ol RAE B L AET o de T B ATor (R R TR kR

http://www.domyownpestcontrol.com/contrac-blox-rodenticide-p-80.html)
: x

Bl 4.2-1 Reashz 3o Beash i 2 2

- AT IE A S SR
- -y lik?ri%iﬁﬂé‘r%(%kﬁléﬂﬁnjg:—E,J\%’;E\}:{i%’;1;%:5)
(CORES A AEZFF 2 NP A TR HRR 2
AR R
(= )7 7 00 Rdg 2 4@ A 3¢ (b 4otk 48] px &
(Z)F - B8 e AH o da- By A chilast
() A AaH| G 8- e P H - mdz BT - A 8
SRR EEGL R F2 5 - APugs ARE A S

Ry

(E)ASRFLFLPEALTRE L E L EEASH R F o

4-18




FEME HIZEREIRIE AT o IR AMRAETR

(VB tom P B doSef R ER T AP AR R

E

= EANEE A TR A s - A N
gg%%szvﬁﬁﬁi~%%‘ SR RA S R RRA R

(B)BLL - B defe R BT AR RRGR R

e dn AL A ¢

LWL EORRMA S A SR o F B M
0.005% & * ¥ ¢ J%éiﬂﬂwm@(a%%aé% 1 L &% §5d 4 3
2%) -

FREGF RN SR 5 R BT BEEFR TR0
LA B PG QI FIREN I E O ARG AMFI R EFT

WO VAR NFE I FVRFUAIXAEIZASPS -

PR B AM(ES ¢ F I RA 2B RP o B S A
7'§’ﬂiﬂbT’%ﬁa£4‘£E\[§‘fﬂ /] 4‘:#11‘“1]“*4 J/;] fv 2. 2&7‘5’7”&‘3?
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2422 WA 87 RS R AN

Y

ROBAN Whole Wheat (HSE 7205)

Generation mini

SN
9

PelGar International

Cardinal professional product

H v |

& W

=
<
S I A

2 |1

i 1

10 27 £ 1136.294 5%
20 =7 & 1624.2065 5

10 2 7 4 % 4391115 2 %

4.2.2 BREA 7 A B E TR IR N
BQ AR EUR] E 12 > 3202 Official Journal of the European Union

B AR AR o

4 v AL

fﬁi}%\ﬁﬁﬂ 91/414/EEC ;f;:] £ i’F.‘_,% » B oA ?3'121'74&@)5?1]75 *ﬁc%\'éo\i;_"_,‘"-

39 fA(F AL KRR RR ek
http://ec.europa.cu/sanco_pesticides/public/index.cfm?event=activesubstanc
e.selection) > # & 91/414/EEC Rf= & %l € A W ¥ p {7 1@ * bk £UH] 5
Ao A W6 f8 0 A4 % G BT 48(Aluminium phosphide) ~ #ifi4 47 (Calcium
phosphate) ~ = % i g (Carbon dioxide) - g+ & (Difenacoum) ~ & i* 4%
(Magnesium phosphide)fc-#k & & (Warfarin) » 4= #775 :
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20423 WP EEHEY §ooed A &

BRI MEUR G oTA A

& * ;& i (Status)

BRI REUH G oA A

& * ;& i (Status)

Aliminium phosphide Included Difethialone Not included
Anthracene oil Not included Diphacinone Not included
Brodifacourn Not included Ethanethiol Not included
Bromadiolone Not included Flocoumafen Not included
Bromethalin Not included Fluorcacetarnide Not included
Calciferol Not included Isoval Not included
Calcium phosphate Not included Lindane Not included
Calcium phosphite Included Magnesium phosphide Included
Carbon dioxide Included p-Dichlorobenzene Not included
Carbon monoxide Not included Papaine Not included
Chloralose Not included Pyrancooumarin Not included
Chlorophacinone Not included Scilliroside Not included
Chloecalciferol Not included Sodium dimethylarsinate Not included
Choline chloride Not included Strychnine Not included
Coumachlor Not included Thallium phosphate Not included
Coumafuryl Not included Thiourea Not included
Coumatetrayl Not included Tricalcium phosphate Not included
Crimidine Not included Warfarin(aka cournaphene) | Included
Cyanides:calcium,hydrogen, | Not included Not included
sodium Zinc phosphide

Difenacoum Included -

] m B SANCO-INFO@ec.curopa.ecu Carol FRANKLIN % #£rinF »c= 4~ Status & fi €& P 4o

B

31 @ %k 5 Notincluded » & & gt 5 2z = & A 7% 91/414/EEC *7 io
= Pending » & & b s A P oA B3R A
% Included » % & 5 2= & 7|3 O1/414/EEC #7 L35 ¢ * chis &

g

i A
é’ﬂ')‘;P_

T2
T3¢

Cff’ Crr

7R A AT

40424 TR REHN G A B TE

Tk H d A

4 red A 4 R 4 5% p ¥ wisp H=!
#: & % (Warfarin) 2006/5/EC >990g/kg 2006/10/01 2013/09/30
fti# & (Difenacoum) 2009/70/EC >905g/kg 2010/01/01 2019/12/30

il spdhis > By

RS FRE LAY FEEAER ST s
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Wi # %% .
2007 &# 6 " 21 p - s H «ﬁa £ 2007/442/EC 4%+
(Brodifacoum) ~ ¥ & &(Chlorophacinone) > % & * *T4[ 34 > H ¢ ¢ 32
— ~ F ARG DO ETR R FT 4R B4 2 R R K
LS 3| :P]}iﬁit-j—]’fmi f i #
4.2.3 BHA B EIEER T
AN TR VALY v 4 LB A RPN RS A TRy
i@ &wﬂﬁwW5WM@1—ﬂwm%?
ﬁg%*éwiﬁnﬁ%ﬂﬁ&&@Mv 5 s s E RGP RATR Y F
B A4 A L MR ,Eguf s & o
pAMNTNISE 4 F#Hz;;%:; FEAFFELIRBE S FRINEAF
BT 2#d BB OMFICEF 22 E5% 7R & IPM = % %
£ B bR B AR %Lﬁﬁ LS SRS e R KR

O RP

- S PRBE RN RERE e RS Y BEFRYT R ERG
¥ WA

= ~#-7 3 B E & (Warfarin) ~ ¥ ;@ &(Brodifacoum) % Fruit o | AL B e
ERBEFEFE e PRELFT LT AP AHBPEIFLE DR
Y o A G B

= \iéﬂﬁaﬁ T H TR RS kR AEG T BT L o 4
FERX P FAE BSHoe FESFH

o~ e b (U R BV BURISS U R BCEUR T 2 pF o SERCRUR TR
EEFY 0 dekond 3T R R FH

RN =4 Nl N S = R P A S N A I %

34

- R REBEE 0 et 0 Ak 2 RRAE L R R

4-22




FEME HIZEREIRIE AT o IR AMRAETR

BEAR = R W TR R R A R e
SO BRI R 0 F v ok Ae S ot LI 3R R 4 o)

18 Fe o
4.2.4 KEEith [E 7% B B E TR IR N
Poa S By FoE P 10 AR R A [ F R KRR
http://www.ahnw.gov.cn/2006nvki/html/201008/%7BB39FDDDF-E594-42
02-8B41-C2E300996B98%7D.shtml] > 4c™ % 4.2-5 #177

’ﬁ LA NV &

F 42-5 =« MEE HAEURIZLM 3 oo A 4

e Sl RS R F oA i HERARTG | N
T o s p g FooR A E L v L aad e ngg | ] o
1 |CcDap dpEs | e
%
2 |mumrams | tew
P £ e R %
4 > 6a v FH
3 R (4 8) FLE] ~ 44 & 3 5L~ # | Diphacinone AT 501 &~ Fuga Al
R 2 BN I RE
4 | & H& BPpR R Flocoumafen *i B 2 R U H
5 |t Zinc phosphide B & 2 p k. A
6 ER A --- Chlorophacinone AR 1 A buEs H|
7 a3 --- Warfarin BB & 501 & Fugs A
8 | AEpL BF 25~ 2% | Coumatetralyl B 1 s
9 | Bk AR o~ B~ = Bromadiolone PR ¥ 2 R A
F1 < B~ R B
BER A A B
=
10 | BB &F Bew ~ §F B ~ 3| Brodifacoum 7R B 52 NfigEa B
HiE B fr B AR
N

A PR LATPH L 2010 & 117 19 p
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S REBREL CRERS A LFLA AR ERREH
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I e A AR S LA B eniEA BUR
CE)PRERFASTEHRE 3 % ok ey RS

(E)R P £ # % a4 BEH & B (FH2H G
Tetremthylene Disulfotetramine, f§ # Tetramine ; CAS No.
80-12-6) ~ & & # (silatrane; CAS No. 29025-67-0) ~ 4 & (% #i-
RE L ~ &Y R Glyfuor)~ 4 ¢ fix*(Fluoroacetamide > CAS No.
640-19-7) ~ & ¢ pa4r (Sodium monofluo fluoroacetate > CAS No.
62-74-8)% His 7 3 i R & VA EH o (T KR
http://bm.ccng.gov.cn/fayuan/xffl.htm)

()2 @Bk g * BEUH R BR(F IR &~ &%= VACOR: CAS
No. 53558-25-1) ~ = &% (Pyrldyl phenylcarbamates ; CAS No.
100-55-0) c 3£ Bk @ % 572 L2 A A N

PR

—~

&

i

14

d

’

/4

/4

/4

/4

d

2007 £ 47 25 P LA N BGERE Y REA - BEHEE RS

DT TE Y R E WO AR A S LI T R AeT

7 QF‘?.% St ?*'fr'lfv'—,:,c4 Hiag ~3 B ~4 ¢ iz i ﬁ,{gﬂzz_\ﬁ
3, :‘—f_ﬁ’l{- X’;E;kh\’%;ﬂj

FEBMEE ot & R EIIp FE ek B
PR o T ERE ¢ RBIET T B
7R D EBEHGY FTROE R KR
kil =r A < SRR a1 A |
7R BOEH S BRI K,f v R 4 B e
FEAA DS EITRR A R 2 R AR S A
PEASFE AR E T b3 2 A R B R H F 4
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LA RGP SRR EUH G L 2 ey 0 B A RE o R A

HIrEBE L
4.2.5 FHinikas BEIE RN

4 e A

‘el BB A 5% >t National Environment Agency( ® # > {435

i ﬁ; 5 NEA);.‘U“ : +-<!:y§ NEA HBA3Ep 7l sidoi & -
mm%m%mmww@m%mmwmw’ﬁﬁﬁ,4&&
AR RS REHA S 155 > Al AT £

% 426 Fric BB EAIEE ok A 4

(F' FL &R
f“f'])a 3T A

sl jﬁi;i\é{f;ﬁd ’ﬁ*ii???%ﬁ’ asi J s a
1 Brodifacoum o & R ¥ 2 N FuE
2 | Bromadiolone R L ¥ 2 PR
3 | Difenacoum B B R F 2 P
4 | Diphacinone (ERER g F 1 FE |
5 Warfarin BB & S8 1R 51 A R
P AT A SR Ul S (1) i S A RE g ERY QU LS B ¥
WerickF A
F42-7 Frac s HEH A SR R T
2P L A& LA F o A %w/w A3
Rentokil Initial Singapore Pte Rentokil Fentrol Difenacoum 0.10 Contact Gel
Ltd Rentokil Bromatrol Contact Bromadiolone 0.15 Tracking
Dust Powder
Rentokil Fentrol Difenacoum 0.005 Granular Bait
Bentz Jaz Singapore Pte Ltd Ditrac Tracking Power Diphacinone 0.20 Tracking
Powder
Contrac Rodenticide Bromadiolone | 0.005 Pelleted Bait
Syngenta Asia Paciffic Pte Ltd Talon Bromadiolone | 0.005 Pelleted Bait
Talon WB Wax Block Rodent | Brodifacoum 0.005 | Wax Block Bait
Bait
Matikus Brodifacoum 0.003 | Wax Block Bait
Talon P Brodifacoum 0.005 Pelleted Bait
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2P LHE A& LA F oo A Yow/w #)3

Zagro Singapore Pte Ltd Larinat Bait Bromadiolone | 0.005 | Wax Block Bait
Hapus Tikus Paste Bait Brodifacoum | 0.0050 Paste Bait

Hapus Tikus Pellets Brodifacoum 0.005 Pelleted Bait

hapus Tikus Wax Block Brodifacoum 0.005 | Wax Block Bait

Victagro Pte Ltd Nofar-1 Bromadiolone | 0.005 Pelleted Bait

1 Step Pest Control Services 1 Step Kill Fast Rodenticide Brodifacoum 0.005 | Wax Block Bait

Pre Ltd

8\/
<

d bl d AR A BOEUH| G s arfarin(# B & )5 20 >
eI P 5k (2010 & 9 P )K G FREH %‘“,‘i?‘f 4 Warfarin 5  #c= » %
TER B A & o

T AR A S®A]F 6 #4004 % 5 Contact Gel ~ Paste Bait ~
Wax Block Bait ~ Pelleted Bait ~ Tracking Powder ~ Granular Bait o
4.2.6 FEizEHERRN

L L

A3 2010 F 10 % 26 P 5 2k > SNEE p 45»@#']”)‘1 EERNUA 67@_'{1‘—"
T4 428 ¢ AR RAAS T BY TR e A S0
Gl B i3 A 50 % é"‘*ﬁ e & A b b B de T B AT T (Flﬁﬁ" Kk i RB
2 I e )
F 4.2-8 A R R E A Iy )3 LEG YA S
W | REAT RE A LA AR 8 FRBER G S A AK | FEid A &K

1 GRCEN Brodifacoum ¥ 2 S Fipe A 25

2 R R Bromadiolone ¥ 2 S Fipte A 16

3 e R Difenacoum F 2 N pupte # 13

4 SR Difethialone %2 & fuad 3

5 R B Flocomafen F 2 s A 8

6 % R Coumatetrayl 5 1 Fusta Hl 6
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ta

v
L (G)umgi/etralyl)

(Hocoumafen)
11%

L
(Difethialone)
4%

B 4.2-2 A R A BRIy }’A:’;‘;\'A’\é_ G
EHRART FPREF O BRT AR *'\?’;‘é’ﬁ*ﬁw:& 5

# ”@”‘&ﬁp’fﬁ" B3 6B ABER  REAM (i 7T 5
Frrm gy s TERERGR - 2R LA MY R

w e ;ﬁ—#{i
BEPRIRELT EFV AT P TR R AR TIRL -

F s RE(REY R A ‘_E'f:,%‘*« BB )
& (rat) 5 v PR LD50 mg/kg & (rat) 5 A % LD50 mg/kg

2K - e kg 2 ek |
o = <5 <20 <10 <40
B+ 5-50 20 -200 10-100 40 - 400
L3 50 - 500 200 — 2000 100 — 1000 400 - 4000
=4 >500 >2000 >1000 >4000

3£ T WHO » Chronicle » 29 : 397-401 + 1975 & ; 3%~ 44 ~ 2004 # WHO 4 #7453

CEHFoRA A NREPN TN SBBET EI A SR P

BITFIE P e E | EHMERE
& M4# 5% (Acute toxicity testing )
v JRE M4 (Acute oral toxicity ) o
A K &4 (Acute dermal toxicity ) o
r¥ex £ M4 3 (Acute inhalation toxicity ) o
4= % P% 11 #c(Primary eye irritation) o
43 & K 11 (Primary dermal irritation ) o
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PRI P St E | EHMERE
A& J a7t (Dermal sensitization ) o
g w4 M4 (Acute delayed neurotoxicity ) N
M A 5% (Subchronic testing )
90 p 4 & 3 4+ (90-day feeding studies ) o
21 p A4 % # 1+ (21-day dermal studies ) A
90 p **¥x 3 4+ (90-day inhalation ) N
90 p # &4 {4+ (90-day neurotoxicity ) A
B3 143E% (Chronic testing )
Mt 4% & & |+ (Chronic feeding ) o
"8 %14+ (Oncogenicity study ) o
{8 %sm (3= ™) (Reproduction-2 generation ) o
®vd P51 (Teratogenicity ) o
R % B MiE% (Mufagenicity )
24 4% % (Chromosomal aberration ) o
£ 7% £ ¥ (Gene mutation ) o
H v i} @3 ¢4 (Other genotoxic effects ) o
R #Es% (Metabolism )
547 (X #p3E (Metabolism in animal ) o
14~ % 31p]3E (Metabolism in plant ) A
T B B 8% (Environmental fate studies )
-k 2 (Hydrolysis ) o
% 21+ (Photodegradation ) o
4 3% X3 (Metabolism in soil ) o
-k 3 X 3 (Metabolism in Aquatic ) /A
% # 1+ (Accumulation studies ) A
z£p {4 $ 4 4 3E5% (Nontarget organism toxicity )
k4 4 # 4 (Aquatic organism toxicity ) o
5 %7+ 1+ (Avian toxicity ) A
¥ 3 t£ (Honey bee acute contact toxicity ) A
NEBERE D REUSRET FERETEY ik -
S TRB Y BEGRRPIF L (RN E
e e ik PEEH L Bu &k ¥ £ R E
BA AR o o o <10 = & (>200g) ---
BEER o o o <10 = & (>100g) -—-
4-29 Eri 32X B /575 iR 3)
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o B  FF TP B Fock Rl kG AR

HApc B Ak ot s o

BETE (R F A3 80% MEREF 7= 52 TR p Kk

RERT HENEE

AN RN T R R
3 g,?@ﬂ:{_#—;?m?[gg] 335 ¥ 2
R R FRRA B EAMEY RERE ),
4.2.7 feEBFHEAERELERR

AP FRFEERCTY P A A EE RS ARYE A TR
PRI S G g S TS R o £ r??l]'ﬁ AN SR S ST
WA AR A L WA o JEY 4 4.2-9 & FREAE IR
NS

\‘\'H
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ENE HIREFFEIRG AT ERAR AT

%0429 & P A FAEA F LA 4

GLEES 4 B s R AR
11994 & 7 % g F g pfo b Z o , R
1.3 = #F 4B u*:-%s:a:i ERATAERR o006z 10 170 kLK
e o VR S g & s SR T g M
R 22008 £ s a e R T ;:}i‘ff;; i
(tamper-resistant) 3R R ) S 6 LA s
2008 # 11 7 15 p 37 TR EUH A &5
L2
S R LT TN S P
2 ér‘r‘ % ﬁ;J 1 /ﬁ Fl —}’ 14’—}‘ . . ;?'J}_i_rrw;rfjé ;;L‘tlg\! 'J@f?'gﬁ?'J
2R LS @«%8&
2007# 17 17 p RZE5 - Afujia & ,
007217 17 P RS = BIFEH 50075 69 21 p 2w
o _| (¥ = K Brodifacoum -~ # & & N I , o d o s s - X o
RN IR VA L . ) BENT 3R ERER A FORHR L 23 LR 2 /> i
A Bromadiolone ~ = ;& & Difethialone ~ & s E o s o ow N
L] N . ‘"J’K%ﬁ%iﬁfaiﬁ—}‘ﬁp dOARE T B2 gy s g o
7= & Difenacoum) ¥
Fad BEpRp st R i
422 % BR 4 R4 88
Y — o i o A;;@ NN —
" e s 4 #
Ef;é_%&&?‘{f?lj*ﬁ e A R H I E Friap
N E A5G kA A FR D AR AT R - RTRB
P I j e
5.7 d;clsk A w | &2 R4 2 (Reregistration Eligibility Ay A 5T A B
5 Decisions * REDs) » # 4+ i {27 2 $F | s 2 2 gr e dp 2, - 4 e A AR 2
2F A kA2 BE
6.4 & ¢ ”J dr = 19983%}“‘47@‘_—%“??]&4v LR 1998 & 11 7 18E1
R A E g R | LR A F 7 7%4% (Denatonium - - 3 % 0077538 & - F\ E
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(LSS 4 B . -

=
2 benzoate ) SR A8 ET Y 1 pAcHEA
R TERNCES IEE BE L. B> BRSO RA -
) B B AH o B 2L AR 95

#7026 p B oo HAR LR
»REY RFTVEY GPE TR
BRE 5 ERE (- s
FREA o R e ZRA]

1Bl 4e g it 3 Bl o

P u ) FEE
R R N DR A R R LY P 000 5 T A PAEISS
o B e 2./fj§ 4“?“;\’3”?‘7@*%‘&—%‘ 4 232 4 BB ERER 0950057858 5Lk 35 * ZE 4L B R
w0 [3RREDsiERAEC g 00 T EEEEE B EN TN TN N
A 124 BB EREHS 2 F o U 22

ERERBR T EA LY 9 A

= 5 Nere =
1.8 & & (Warfarin)3¥ ¥ X R ET L

Hp ¥ P , w o .
’ TE RSB ZBI ISR
.37 T_F A 10.1- 9 - T
;*J?ww. - 2$gggé$iiﬁwF - PP AR Y (%0
PESE A .?;jpm : ¥ BB %’gﬁ:?éﬁﬂ' ;%-ﬁg?,g—,}_ig
01 Pl Z sZ R )w ? 44 F b
2010.1.1-2019.12.30
B YRR
LR Rgop pF g kit & 98 & 13
AL AR AP F 2R
. -y k24 EF B Tk
=T F T ]
9%‘);?1%:5@#5 i B B B ii%i'ﬁ’% o %*ﬁ“‘rér‘%

]
kA A PEFTH
QB REH RS TR F
(80%12 F )2 37 % #k

o
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FOE HIREFREIRG AT EIEAR 2 REFN

Hd el R R R R E AT T A RE R L R R
TR - T E AT AR L R R A AL

()% BB EF A130p h 10 AR EH G red AP o B 4557 >
A E P A S ARSI P R > & W] 5 7 e B (Brodifacoum
) ~ # = & (Bromadiolone) ~ /= B (Difenacoum) & = =% Bl
(Difethialone) > & B % 2 Fu@a Al o

(2)% ¥ B SFimp cn 10 M B 2eR A ¢ 0§ 284 B RR

Fo S C-DIEARIRAFFMNE R BEZ)-F AP AER
A g A R AR arE AW L AR 24
=1 3

A A PR AR F 0 2 BRRAN kA -

(Z)ECE #T3f 0 39 FEAEUH F s o > RAR D 33 480 BT
ARV SEREA G S FEETY c TALAR £
B~ % B RETECR O BRP W ATIIN R BUH G pk e A

% 4.2-10 FP & £ RAEVHZLP oo AR

LEP W g ﬁl&tﬂffwjp L A
o | BB GEP ARG ok A @ * e fi(Status) | @A R  OF F *x e %
R
1 Aliminium phosphide Included
2 Anthracene oil Not included
3 Brodifacoum Not included ®[]*
4 Bromadiolone Not included ®[]*«
5 Bromethalin Not included O
6 Calciferol Not included
7 Calcium phosphate Not included
8 Calcium phosphite Included
9 Carbon dioxide Included
10 Carbon monoxide Not included
11 Chloralose Not included
12 Chlorophacinone Not included 0 =*
13 Chloecalciferol Not included O
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LRP A g A ARG e A
1o | RO GEP RELH|G oS A %% i (Status) | @A R [OFF *x 1y %
SRATAH
14 Choline chloride Not included
15 Coumachlor Not included
16 Coumafuryl Not included
17 Coumatetrayl Not included @ *
18 Crimidine Not included
19 Cyanides:calcium,hydrogen, | Not included
sodium
20 Difenacoum Included o[
21 Difethialone Not included e[
22 Diphacinone Not included 0 *«
23 Ethanethiol Not included
24 Flocoumafen Not included o *
25 Fluorcacetarnide Not included
26 Isoval Not included
27 Lindane Not included
28 Mafnesium phosphide Included
29 p-Dichlorobenzene Not included
30 Papaine Not included
31 Pyrancooumarin Not included
32 Scilliroside Not included
33 Sodium dimethylarsinate Not included
34 Strychnine Not included
35 Thallium phosphate Not included
36 Thiourea Not included
37 Tricalcium phosphate Not included
38 Warfarin(aka cournaphene) | Included O *&
39 Zinc phosphide Not included 0=

SRS TS A R
GRERE S N VA SN L VN N S
S R P21 sﬂ S BUH] 7 @ & (Brodifacoum) ~ 4%

& (Bromadiolone) ~ = B (Difenacoum)é’i’ = = B (Difethialone)
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(= )®E 2007 & 6 * 21 p > =f# 4p 4 £-%F¥ = E(Brodifacoum)
¥ 5 Bl(Chlorophacinone) X4t & i dfr i 3 F i€ *
= o~ BBV e AU A T R
()FR -~ %R ¢ RITHEEBAE FIIF T R0 e A
&
(Z)R R P @R e v AF] TR
w o~ P RCBUH]E LR 6 oA L
Bi&@gﬁw#QAJ£$AVP7E&,ABiE~z¢
A 2 ) ;ﬁr} TAEEGR o w R ERERAP Y TR

_— T

$I0p ABCEURIAR B S LR TR LR

BRI aE R
AR PSRN RS RASRFRE R AT
Bl PIL w BRE 0 01T 5 A WAL EUH § 22 T uE R

- CERAFREH A S E R

ii&l%@%‘& A kgt A ea G A AR E
Be KU ERART HIARR § Flap e 0 2R BT 5 R R A
Y ﬁ‘ﬁ%ﬁ'iﬁzﬁlf\f PR R KT TR %
Bogangfetea s F AR pRpIcEY o TR EM
FHR ARG LRI 10T o
IO~ ERAPHEB R & KL

va 2t

EHBRA A S L T R 0 0 K05 2

BES Pk s iR A .

P43 . A EUH|(rodenticides) ~ B 4E =k (bait station)

SSVE
AL K ek W £
iR RS http://www.epa.gov/pesticides/reregistration/rodenticid | % Fl¥k ¥t 10
‘ g es/finalriskdecision.htm#safety FEHER  r S A
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Directorate General for | http://ec.europa.eu/sanco_pesticides/public/index.cfm? | ® B s A ELH| 3
Health (DG SANCO). event=activesubstance.selection EES A
DO MY OWN PEST | http://www.domyownpestcontrol.com/contrac-blox-ro

CONTROL = @

denticide-p-80.html

Rea+L g ¥

THERELR ¢

http://www.ahnw.gov.cn/2006nykj/html/201008/%7B
B39FDDDF-E594-4202-8B41-C2E300996B98%7D.sh
tml

AP R LR L
10 fEH B 2
A’\

http://bm.ccng.gov.cn/fayuan/xffl.htm

IR R B
E I |

FEPIREE 4 R EHRE F
PESTICIDE  SCIENCE | http://d.wanfangdata.com.cn/Periodical nykxygl20010 | |, .- s oo
AND 2018.aspx *ff‘ A+ & (e BE)
ADMINISTRATION T% g

. o http://ivy5.epa.gov.tw/epalaw/search/LnameTypeList.a | # B & ¢ 32 5c
T IR Lo ) f

TR R spx?ltype=108&Ikind=02 %

National Environment . . Aol BT AE
Agency http://app2.nea.gov.sg/guidebooks.aspx ok
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4.3 EARIEE

PR HABRT S AL (MaewE - LH RE) i#%ﬁ'mﬁ
SeAR & B F (Ant1m1crob1a1 Agents) - HEFHT 5 L FHFE SN
P F P AR &2 SHFR  ERRARE T AT
431 EEBEERREY EERRN
R R
- A S FIE R Rl d P2 K

N 43_'4_ & e ¥t % (m—&r'l-‘-v = ‘fr';[i ) ~ ',%/fuﬁiﬁ\‘ ,f‘: Yo~ d m o~k
His VP F pehip L FloF - md - LF - RLEF - RN
BRE ATl AR enE 4 2 B

KR A 54

BEASRE SR HEA ST A5

- AL FA AR RS HESE A R wFRTERMER
R~ RS Ropicd §oo — B L groRE (cooling towers)
W& 2t (jet fuel) ~ %k (paints)fe i L‘« (treatments for textile) % A 4§

A & (paper products)

S XA A S AREY TR B AL AENEIRMAY > A

e
(- )= #| % (Sterilizers £ Sporicides) @ * &g /ﬁ iE — 2p 250
gt P e HE R pE o AN ehle 2 2 :;’g'-+ o 37 3 A%
PO A RIS 550 o g E AR A ipdl ke TR
,@}’@’**@"%F”‘f%i S RBERA o} F Feugdle A
ATRA O (FE ) MEFH (%) {r’,’i&%@'ﬁﬁzﬂ*f’?'o
(= )# F# (Disinfectants) : * >t & 2 &b 4 & L@y

ﬁ#@ﬁ’ﬂwiwé&ﬁéﬁﬁiﬁﬁy:

LgFBfr- 457 &
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Frgaly 2 ALt ag A F a2 7 £ K
EE B BEE S BT R o

2.- LH R

F A RhE S PEAS HR ?.‘r,; L o
(=)# & ®(Sanitizers) - * T A BE N LY FH 7 F 3 H -
pEN 7 A B AR A & éfﬂ o
(= )7 Ji o 7% (Antiseptics and Germicides) @ * % & jic 2 4
F 41@w#ﬁr}#c.wo gg dzwf?<§&%l %*v,*
ARAR G 4 (Drug) 0 Fl X 3|8 SfcE S A (Food and
Drug Administration ; f§ f FDA) ¢ 3 o
BERF o A s AR g em
BEHLE D chs {HE S PrdlmEpmd L FF G LA
REY o BMAR &K 7.9 275 fF »e 4 ;5 &34 L f § & (sprays)
i H(liquids) ~ & 354> % (concentrated powders)fr § H8(gases) ° P % (# 1
2010 & 10 * 12 p)4ziE 5000 0 # FA 530 % Mk w3 F (EPA) =
PooE e HE NG AT 60% PR F A S i d] e F Fefr s
EERRBRY hB AL o (FHR AR ERRFE
http://www.epa.gov/oppad001/ad_info.htm)

EREGEF AP OREAME S RIFE T HE A FE LS LT A9
(F# %R £ R ¥ http:/www.epa.gov/oppad001/chemregindex.htm >
FALLATI 2009 # 17 9p): H ¥ & ListA %) 44 > H4 ListB o
List J i jp§t %395 & & %?1%"* WA 0 Tt A2t E #List A e 8
JBA i pkd A BT dek 432 #F
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% 4.3-1 2 FARFH A Sip 244
ey it % R R
o KpimA i o O
List A | EPA’s Registered Antimicrobial Products as Sterilizers | i & | 40
ListB | EPA Registered Tuberculocide Products Effective | 1% 1% f 164
Against Mycobacterium tuberculosis
List C | EPA’s Registered Antimicrobial Products Effective | Human HIV-1 | 472
Against Human HIV-1 Virus Virus
List D | EPA’s Registered Antimicrobial Products Effective | Human HIV-1 and | 183
Against Human HIV-1 and Hepatitis B Virus Hepatitis B Virus
List E | EPA’s Registered Antimicrobial Products Effective | Human HIV-1 and | 37
Against Mycobacterium tuberculosis Human HIV-1 | Hepatitis B Virus
and Hepatitis B Virus
List F | EPA’s Registered Antimicrobial Products Effective | Hepatitis C Virus 127
Against Hepatitis C Virus
List G | EPA’s Registered Antimicrobial Products Effective | Norovirus 50
Against Norovirus
List H | EPA’s Registered Antimicrobial Products Effective | Methicillin 244
Against Methicillin Resistant Staphylococcus aureus | Resistant
(MRSA) and Vancomycin Resistant Enterococcus | Staphylococcus
faecalis or faecium (VRE) aureus (MRSA) and
Vancomycin
Resistant
Enterococcus
faecalis or faecium
(VRE)
List] | EPA’s Registered Antimicrobial Products for Medical | Medical Waste | 10
Waste Treatment (PDF) Treatment (PDF)
1,327
% 432 F WM EH(List AL F s A 4
7 & e A R i
1 Ethylene oxide ki
2 Hydrogen peroxide 3 i
3 Hepta-fluoropropane “'
4 Octanoic acid ¥ i
5 Peroxyacetic acid By o
6 Penta-Fluoroethane -
7 Sodium chlorite I & e (CINaO,)
8 Sodium dichloroisocyanurate dehydrate T

BATX 2 R A R R T R

% F%

% ix¥ 1;)3@-*3{”’;%}2 W% B

/% (Poison Control Act) ~ B3 2R 8 & F| ~
A A~ * BUR| iE b (Federal Insecticide, Fungicide, and Rodenticide
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Act ; fj # FIFRA)Z =% § & ~ % 34 i% ;% (Federal Food, Drug, and
Cosmetic Act ,* # #Z FD&C ACt) % 408 78 > ;ir_ZOlO #£ 17 28 p g B=n
B DR FR AR A B A i 4 SRR ERGRRER Y 22
i gerg & ] )
OPPTS 810.2000- ¢ * # g 4244 o Bz &k ek A L 4
OPPTS 810.2100-#% 7 #| (Antimicrobial Agents)s# 2 By iE 3
OPPTS 810.2200-7j" # #|(Disinfectants) & 54 4~ 88 4 & #cypiE &
OPPTS 810.2300-7} 4 #|(Sanitizers Agents) = 5# 4+ 18 % & #cypid &
432 BRERAT SRR

2006 & 12 % 20 P & Bt 2 OB/S/EC 4y & (4§24 % % )AL
A B AT & 431 40w > HP R 16 F4 G 1021 iry g o
ARP DG RABFARAE G TS L 0 UG A& HhE TR .

PR Y 91/414/EEC 4p £ (£ 8 R % % %) Rl4p B FH G 2o
AFATTEERRE §ART P FRERANKT @Y 755G s L ddp
é_rr'p"' ° f’l“li’i'%‘ﬁﬁé?']”ﬁ XA 4 );E. :,\3/7;\}%& 2] T i‘ﬁd% m}‘:P( '}g&{ip"f PR L

4
— ~O8/8/EC #-H A & & = 4 2 57 23 fa & 5
(= )i = Alfe- BARFE &
1.4 S BE A
24 A AR e 2 R R AR ) & Aol BRFHA &
3RF L RAA 5
4.8 FAoipl A 1B el 3 @
5.4 % SR A
(=) A
1.4 p |+ K #|(In-can preservatives)

2.% ¥ [# & | (Film preservatives)
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3.4~ #1 I# /& & (Wood preservatives)
458~ g & ~ HIRAoR & (4 4L & & (Fibre, leather, rubber

and olymerized materials preservatives)

5.7 %8 I» J§ &|(Masonry preservatives)

6. B K &l ik B4 Fr de e 32 % 3L (Preservatives for
liquid-cooling and processing systems)

7. 8.4k 7 (Slimicides)

‘v 1 % 17 K& (Metalworking-fluid preservatives)

&%
B

~
i
p—
W o0
Ew

.58 = B (Rodenticides)
2.3 5 A& (Avicides)

3. 842 ] (Molluscicides)
4.% 3 | (Pesticides)

SR H A~ BARFH E o4 H 5 & s $ P (Insecticides, acaricides

and products to control other arthropods)
6.3% 51 #|(Repellents and attractants)
(2)H & HEE S
1.F# B A eh & 52 ok (Preservatives for food or feedstocks)
2.1# 75 A &(Antifouling products)
3.17 § fo1% » % (Embalming and taxidermist fluids)

4.3+ H = % 42 $* 4= (Control of other vertebrates)

= ~91/414/EEC 7| ¢ # f7#|(Bactericide) 3 »x= 4

BEPFIBAMATE G 40T B 43-1 9757 5§ oes A 258 ¢
7] N 7 4.3-3( 7 L 3 R :
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ta

http://ec.europa.eu/sanco_pesticides/public/index.cfm?event=activesub

stance.selection ) > H F & 47 B 4.3-1> &5 3 fA73 = s A
91/414/EEC #;1 ¢ uFens AW LR35 ) (Bacillus subtilis str.
QST 713 ; v < K T OB X R
http://ir.lib.nchu.edu.tw/handle/309270000/49747) ~ % ¥ f& (Benzoic
acid)¥® =% # a4t (Sodium hypochlorite) » H ¢ 2 fZ-* (Aureobasidium

pullulans) » 3= 4 © o

4 EU Pesticides database

Homepage Search Download
- ~ 4 i ) - -
Active substances ( o 0d | A Pesticide EU-MRLs
AN i \ @i |2
Directive 91/414 /EEC Regulation (EC) No 396/2005
f5-—“_M““_:"_“_;Ei’;;";“h-]f Directorate General for | products | [ pesticides |

Active substance updated on 03/08/2010 Health & Consumers MRLs updated on 11/10/2010

Disclaimer

This database is made available solely for the purpose of information. It has no legal value. The Commission declines all ibility or liability wh: for errors or
deficiencies in this database. Neither the Commission nor any person acting on behalf of the Commission is responsible with regard to the improper use of the document
and its contents. The official MRLs are those published in the Official Journal of the European Union (Plant Protection - Pesticide Residues - Community Legislation).

B 4.3-1 mE 7 E S L TR
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# 4.3-3 FE 91/414/EEC #7% ;e ¥ A& 5 2o &

I8 =% brgl gga%ﬁ%ﬁﬁnjﬁﬁ BT A 7 po Ak ik (Status)
1 4-t-Pentylphenol Not included ™'
2 Alkyltrimethyl ammonium chloride Not included
3 Aneobasidium pullulans Pending
4 | Bacillus subtilis str. QST 713 Included >
5 Benzoic acid Included

6 Bronopol Not included
7 Chlorhydrate of poly(iminino imido biguandine) Not included
8 Chlorophylline Not included
9 Dioctyldimethyl ammonium chloride Not included
10 Ethylhezanoate Not included
11 Flumequine Not included
12 Gentian violet Not included
13 Glutaraldehyde(aka gultardialdehyde) Not included
14 Kasugamycin Not included
15 Lauryldimethylbenzylammonium bromide Not included
16 Octyldecyldimethyl ammonium chloride Not included
17 Oxytetracycline Not included
18 Potassium permanganate Not included
19 Propionic acid Not included
20 Sodium dichlorophenate Not included
21 Sodium hypochlorite Included

22 Sodium lauryl sulfate Not included
23 Sodium p-t-amylphenate Not included
24 Sodium p-toluene-sulfonchloramid Not included
25 Streptomycin Not included

Z g SANCO-INFO@ec.europa.eu Carol FRANKLIN % #£8 30 #c = &~ Status ;& i 2 & 3P 4o
-

1 i# %} A 5 Notincluded » ¥ % p* ’ﬁ A A R P 91/414/EEC #7 niF i % s &

L2 @ %A G Pending » A& P sk A PR AIER AR

34 * KAk 5 Included » ik £ 2 ’ﬁ P & F3Y 91/414/EEC #7 wF i % s &
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433 KEHEHEERRN

AFRFRE FFTEY G TEER L - PR FAR G
2 AR EAT SRR ET 17/ £ 3 2010 & 117 2P 51 0 AF
Fread ARG xR A AT EMFHA S8 fE o HY wg it
= 7 % 7 A (N-Alkyldimethylbenzyl ammonium chloride) & 3 »x= i» &
St g iE 3 & 60 ¢ 4&;13?']" s A b v Ble T B AT (B R R
B BRBE Y ERILFTA LR

i

mORHIRERL T LR S
( AlkyLdimethylbenzyl ammoniumsaccharinate )
m 5 % (Quiarddehyde)

W UTET PRRPELEE (NAlkyidimethylbena
ammoniumdloride )

w3 LR (oBenahpdionprend)

m % R T (oFhenyiphenal)

w7 4 (pOchoroberzene)

FHEFRESL BT % (Polyalkylpolyamino
ahyigwne)

Bl 432 ARZ R EHT 3 A A 5T AW

PR

M‘i%‘i’* FHv @ e TR ERL AR

— N u FI% :f%.b ?;)ﬂ&_

(—)u;z;ﬁj;@g\:gfug‘ﬁ ﬁ’éf"‘:'(gﬁ’ﬁﬁf"ﬁﬁ )’4{"4’\’
HERBRFAZANTHHRAAZER » 2~ 0 24f
i?ﬂﬁﬂﬁi@%

(C)Bd HfrF kR BT A2 LT X R ERARET
L ,,ik,ﬁgjxg:fﬁf&,ﬂ £ )@»E’-ﬁ?'lj‘ s Y HTRB Y BT

SREABER A A 434 B EERBR Y FRF
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1043-4 BB Y REAER BEALEL L BARR Y B

xR A E LA A A FE g ER

S ELFE eb s o B 480%
(Alkyl dimethyl benzyl ammonium saccharinate ) ~r B
R o v A+ A5 v 4% (Benzalkonium chloride ) pic I 4.80 %
P 1.68 %
FioHs 4% . . el > of A

( Didecyldimethyl ammonium chloride )

~ = @ (Glutaraldehyde ) A o A 2.68 %
% 1L 1.[»;‘!:,——9—‘*"91'“» 480%
R A = ‘ _ i o A

(N-Alkyldimethylbenzyl ammonium chloride )
% © %516 (Obanol-516) i I 2 5.00 %
#m-F 7 A4 f5 (o-Benzyl-p-chlorophenol ) i I 2 5.00 %
#-¥ 2 ¥ (o-Phenylphenol ) R~ of A 5.00 %
¥ % f (p-Chlorophenol ) iR I 5.00 %
¥ - % ¥ (p-Dichlorobenzene ) i I 5.00 %
R AR ke K & oM« ot A 5:00%
(Polyalkyl polyamino ethylglycine ) e 7 757

$-% = A (p-ter-Amylphenol ) i A~ R 7 A 5.00 %
=% % pi4FCa(Ocl), (Calcium hypochlorite ) ol 1 I | BN 1/ 2 ] 90 %
= § i* & CIO; (Chlorine dioxide) it A~ 4 30 %
I % 4 CINaO, (Sodium chlorite ) Pl IR 2% & I | 50 %
=% % pi4r CINaO ( Sodium hypochlorite ) i+ A >0%
i£4 # (Bleach) ¥ Al 80 %
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I - BB EL Y EL PGP D

% 43-5 BB L Y RS IR RIE P

¥ v -3 vl e~ | R~E | A | K
B3 % PR K | A # K 4
e 5 e Y B R
= s
5] A E4 E-1 E1 e R e 2
‘)El‘v
i il oo Bk EA
- BRé 2
g - = "
B F A 14 JAN |
- RIEB i !
. 2-3 44 o o A2 Al
AL 3
4 FE 0t o o o o o o A1
(o RFHKE
DAL ris-kd 2R a2 g ffr-k2 b3y gl s s kit s iyp
B)A\2: RAREE & JE Ty & Re ﬁ—mﬁtﬁ flped f o ;w%ﬁ Eoa gl T d TR
I%P,_/ﬁ_—al # ){»kf,;‘]'é?l]_ié% Fé%}}@,?]‘zé_y Eﬁﬁ
% 4.3-6 BB HFL T MR EREL Hik
A E Bacillus cereus BCRC 10603
ALl Escherichia coli BCRC 10675
SRR Pseudomonas aeruginosa BCRC 10944
VAR R Salmonella choleraesuis BCRC 10744
£% 9 35 R Staphlococcus aureus subsp. Aureus BCRC12657
2 5 ,‘éﬁr;f]‘(;_‘rj) Aspergillus niger BCRC 30130
CIREEL YRR GV Hre L i g s REY 0 AR EF R QREL Frodk
m~&ﬁﬁ;%%&ﬁwg sh it 2 Bockk RSk 3 A AL
é&ﬁp{ﬂﬂ?999960
AREFEFEN BRAMNE T PR
AR BEH O B RS RERRRY B AR

R
Rt R FT 0 o B B B o E E -
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4.3.4 FEBIFE GRS

P R R R RAFRE LA S KB R WA ER
#E%%’Tﬂipwﬁﬁ“W**@&mW?@%%iﬂi
- CHBABE R LR
(- )% B E SRS R NCORES S L £
1 FERARE S TAHMER R Y T R T D
H A & 5 List A-List J 5 0 % 3 o & % $ 4 530 4 Jg &

iy X Pld & Ffc#EH 125 (Food and Drug Administration
i FDAYE 2

.
’

(Z)FE R FAHF L 98/8/EC 45 4 » BMAME & 5 4 <523 48
FIA S P 73
A s BE

(2)FFURSE Y FHERARY O MANFREELL L L TRAE
CRER L SRR R Lt Nt A IR ol

S S BFRIE e e A

=

(- )% BB ES 4% oie 9 SREH - REFA S 39 275 453

Pea 4 B3 2010 # 10 7 12 P AZE 5000 B A E A& E

SRR 0 T A A 28 BT 0% A

AP A B F e B FORERS Y LA B0 B A

& & *f 7% Al (sprays) ~ i 8 (liquids) ~ k& %7 #> * (concentrated
powders)fr# %8 (gases)

(C)FE AR FILL & AL 4 <2F 23 A & 9I/414/EEC 4p 4
S YL (Bactericide)* P A LFER R LH P A LR
* ¢ H =% % ) (Bacillus subtilis str. QST 713) ~ ¥ 7 fi&

(Benzoic acid) ¥ =& % f&4p (Sodium hypochlorite)
EDEANE X &?ﬂ/z{ﬂ 4;;;1;]2'@] LR ONE BT Y IR S

AR B R b A g B A Rk R MR e
AAE 75 APM A % 88 fE
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=~ B RRERER

(—)# W%k ¥ RS 5 ¢ 410% 5% (Poison Control Act) ~ B =R A f
A~ B - P BUR| % 5] (Federal Insecticide, Fungicide, and
Rodenticide Act ; #j #i- FIFRA) % 55 28 & &~ %k 0% &) /% (Federal
Food, Drug, and Cosmetic Act ; f§ i FD&C Act) % 408 7 »
2010 # 1 7 28 p 3 W20 2 3 B EA A A A SR 5ok
i o s MRS R

(Z )RR S AR G 2o AT LFR Y o BT ] 6 T RGP
% P (F B %k R ¢ EUROPEAN COMMISSION
SANCO/10184/2003-rev.final 14 July 2006)
1.# 24 4= 5§ 4F 4 (identity and biological properties)
2.3 B 7% ¢ (fate and behaviour in the environment)
3.4 i # 12 & (ecotoxicology)
4.¢f 54 # § 4 72§ (mammalian toxicology)
5.7 ¥ ~ 7 7 % (residues and analytical methods)
6. T2 i 4% (regulatory questions)

(Z)F R AR A S B S AT~ 2999 % @& GG W
AERFC S EFRCSRER VPN ER £ T § HF
S 2 RERFARERRAR SHEETE T PR FFER)

o~ TR EMeEF LR

hE R ER R MaEF 5 Antimicrobial Agents(® Fi ¥ i

Foped F WA R P AR R * B4EF 5 Bactericide e

X ELRE R L SR N ek IR n %Nﬁﬁ
’{n’a%iﬁ]” BR Oy ESH) 0 B
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Bﬁ%ﬂ%ﬁl’&%%#ﬁir]2m0ﬁl
o RNBEABLME SR 4T RRENT R0
RIS ATIZ I R BEAR A 5 LR A dE A B

28 B ’%'#E?aﬁ:’rﬂ A

B4 F  fbic 2+ 9 & (Antimicrobial Agents) ~ #& 7% (Bactericide)

ALK R

R K R e xk

ﬁlk'il_(? fiJT | %@)

T

¥ W% F¥ http://www.epa.gov/oppad001/ad_info.htm 3 B R FHRR
% W% ¥ http://www.epa.gov/oppad001/chemregindex.htm 3 BT R R B E R R
R TR B E http://ivy5.epa.gov.tw/epalaw/search/LnameTypeList | R T R

.aspx?ltype=10&I1kind=02

BB s A AR

/f kR

http://ec.europa.eu/sanco_pesticides/public/index.cfim

EE P

?event=activesubstance.selection

A T

= X ‘]3%]‘ Bacillus
subtilis str. QST 713

http://ir.lib.nchu.edu.tw/handle/309270000/49747

Bacillus subtilis str. QST 713
Yo LETH KR

W PR AR o F

_/:L
v

EUROPEAN
SANCO/10184/2003-rev.final 14 July 2006

COMMISSION

Bacillus subtilis
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4.4 BHEUBIE TR
ARSFIE VR RTF GRS S HE LR @ F
A E R T BT R AR F IR dEd RS T T § A R
AT R E B FTARS o
4.4.1 SEEIPH I ETRIR R
P E RALA R S B ph TP 2R T4 ¥ 4 National
Pesticide Information Center (NPIC) e 2k @ %38 > 4 @] 4.4-1 #7171 (F 8L &k
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R AV RS & Vi85 &
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TP o PP A &5 16 480 DEET 7 »o= 4 k& # [l d
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(= )Picaridin: & 2007 # 12 * 4 Delfi Singapore Pte Ltd 7 =< :Z& 3%
o F P P 2484 &oPicaridin 7 vk A kR 25 19.2%/w/w
YT
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Pte Ltd ¢ F] TP o P omEM A EEI308 0 3 R A /}EE%
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1248 g oA A kR R R 0.1%-93% wiw
(= ) # = ¥ (Cypermethrin) : 2000 # 7 * 7 =L » B3¢ * Fiz A
B 6L AR F R A KRR FR S 0.1%-93% wiw

124

(I)% = E‘(Deltamethrin)l 1999 # 6 % | =zLd > P id * Fie i
3+

1246 > 7 72= 2 kR FF 5 0.015%-98% wiw

bl
# ) % ®(Cyfluthrin) : 1999 & 7 * F 3 - P % Fd &
£330 460 oo AER PR S 0.015%-93% wiw
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P Ak R S 40%-95% wiw
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LENVAD) 9 # &5 1.0%-92% wiw
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Bl B R LR A LR 0 T X REE R E R A
B T 7 311;(%?}’/7:\’}‘?5 T b A T F"p

— ~ DEET(fc#)E_F i * pF 9@ chg soa &
(- )% Pk %% DEET RiRZ e

e it 8 & 5 DEET (N,N-Diethyl-meta-toluamide) £_-
A1 e ml‘fﬁf"’i"l p A A0 1946 £ d F BTk IFF P RET
FE O ARLIAYF 2L R ARE AN ERPFLERTFEP o

DEET &% REFF L 2p 5744 5> H 3 sax 2 kR
Ao 5-98.3%w/w ( & # % & :
http://cfpub.epa.gov/oppref/insect/) » & ** p = B*%% 5 A G 4 !
DEET & 5 # 545 T 0% av b F|pt £ Rk 5§ © Fp3- & 2012
# % 3 DEET & % 2> ¥ ( F # % &
http://morichesdaily.com/2010/08/deet-finally-exposed-neurotoxic
NFHLp # L 712010 # 11 » 25 B

(- )DEET ¥ iz &4 i 4

2009 = 8 * 5 pd BioMed # 7] ¥ - K Evidence for
inhibition of cholinesterases in insect and mammalian nervous

systems by the insect repellent deet ( F # Xk A&
http://www.biomedcentral.com/1741-7007/7/47/abstract) % #m ~
?dpdl o BiEE L 2 1Y & 2 2 Hji(electrophysiological) -
p‘ﬁﬁammvﬁlfn;w&mmﬂﬂmﬂﬁ’»»ﬁl .
B WA E e dRA Sk SLfiF L REeG B R 512 o DEET ¥
vt AR A L MR R R4 WA AT R
(carbamates) > &~ f& 2 &V [E b ¢ FRPEAG fig i B B R ch S

M o (/& ~ By using toxicological, biochemical and

electrophysiological techniques, we show that deet is not simply a

behaviour-modifying chemical but that it also inhibits
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cholinesterase activity, in both insect and mammalian neuronal
preparations. Deet is commonly used in combination with
insecticides and we show that deet has the capacity to strengthen
the toxicity of carbamates, a class of insecticides known to block
acetylcholinesterase.) 34 {7 ¢ dqd® X Blen@ %k ¥ #7174 B &
3% DEET et # §fs e fpitdefnfrenizd o 42 R
miTE R iy %}ﬁ@i% o 0 E GoyifRde VX A g Tt
BRFoa fiies ﬁ”’? C BV R RAF 7 FRE LA §
FErme RA g oy liER 6 AT 23 v
o WL @ 7 DEET x| > < P g * g g 58
BRBREGT T S A T ERER Ah FAed
& 385 e
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EEX B2 T # #] & (Centers of Disease Control and Prevention)4*
¥E >t * DEET#& 1 3 =

1?95 # WA i ¢ #1 & (Centers of Disease Control and
Prevention) » 52 & 4v @ % 2> @& * [ X A (F A K R
http://www.cdc.gov/ncidod/dvbid/westnile/qa/insect_repellent.htm
#kids) * #& I :

1. % #»c= & DEET ## i B (F 4L kR 2002 #
http://www.cdc.gov/ncidod/dvbid/westnile/publications.htm)

(1) 7 7 DEET 23.8%7% % i~ 325 B /| pF iz

(2) # 7 DEET 20%¥ #& &-3i7 4 B | pFenifik

(3) # 7 DEET 6.65% 4 &7 4% #37 2 B /| pFenif-2i

(4) 7 3 DEET 4.75%7 & A 3Rit fgk i~ 5 1.5 @] pren
ik

21@217411?3?% (Fs?fp-CDC):}ﬂu(‘;fﬂiiiféﬂﬁl
http://www.cdc.gov/ncidod/dvbid/westnile/publications.htm#R
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(1)DEET

(2) Picaridin (KBR 3023) 3%4cig & 1 i 2

(3) & # 1% 7 »x= & ! p menthane 3,8-= i (PMD)

(z)% K25 € (American Academy of Pediatrics)#% ) DEET i¢ *
5

x5 DEET =60 % @@ % 4.2 B9 12T 20 57 o

- 3 iRA )l% ? #1 & (Centers of Disease Control and Prevention)#t ! 1§ #¢

B A &2 @@ & 3 T a2y (F R KRR
http://www.cdc.gov/ncidod/dvbid/westnile/qa/insect_repellent.htm#kid
5)

S FREBFEFATEL oA SRy s ? o AR Wr DEET(k
¥¥) > H 4 p-Mentane-3,8-diol ~ " AT At ~ IR3535 & A F B 7 L
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xR+ s

SR EH LR AR AL F BT Ry ER e

L

:r} = =

-~ F ML E R FF £ 4 DEET(R#) 9T

FE >
AR A A FF ocA A S DEET 3p A a3 14 4 5 2 5
ESNAN B i 585 95%w/w o #] BioMed alF' g 5 ,:t,uév\;}
DEET h% > {45t Jg > Flut o 38 H ML RR B 5 e 7] % gt 4
DEET ehip B 7 § 2 2012 # % R % i+ ¥ /f“i?r DEET ¢ 2 {4350 4%

\““

I
d
e RREF A P iR (7 Picaridin) B R iEa TR
TR s BT RF TR (TR KR
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% 4.4-4 % R FEFIP A 5P IRz Picaridin) B fF % 2 TR
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Oil of Lemon Eucalyptus 1§ #§ ¥

Citrapel 6 X ®& 710 30.9 Citrefine International LTD 84878-2
Citrapel Lotion Insect Repellent 6 6 &R 30 Citrefine International LTD 84878-1
Citrepel 6 X ®& 71 30.9 Citrefine International LTD 84878-2
Citrepel Lotion 6 6 & e 30 Citrefine International LTD 84878-1
Citrepel Plus 6 6 ®& 71 40 Citrefine International LTD 84878-4

Cutter Lemon Eucalyptus Insect Repellent |6 * 8 5t 30 Isrfde;g::;’ Clgrp].)iv Of United 305-62-121

Fite Bite 6 Hour 6 6 & e 30 Travel Medicine 305-56-73876
Repel Essential Insect Repellent Lotion 6 6 ®& 71 30 WPC Brands, Inc. 305-56

1;;5:; Essential Insect Repellent Pump 6 6 i e 40 WPC Brands, Inc. 305-57

Repel Insect Repellent 30LE 6 * & e 30 WPC Brands, Inc. 305-62
p-Menthane-3,8-diol

Claire-1 2 2 p-Menthane-3,8-diol 10 S.C. Johnson & Son, Inc. 4822-528

OFF! Botanicals 2 2 2 p-Menthane-3,8-diol 10 S.C. Johnson & Son, Inc. 4822-515
Treefrog Insect Repellent 2 2 p-Menthane-3,8-diol 10 Treefrog Products Llc 4822-515-85953
UICK-T (OFF! Botanical Towelettes) 2 X p-Menthane-3,8-diol 8 S.C. Johnson & Son, Inc. 4822-526
IR3535(% Z 3w 31 A & @ FIFAHLHI S » FIPt BE 5 mx L7 F-%E‘ﬁ)
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Skin So Soft Bug Guard Insect Repellent

Lotion Spray (SPF 15) 2 3 IR3535 7.5 Avon Products, Inc. 806-28

Skin So Soft Bug Guard Outdoor Cool

Lotion Spray (SPF 15) 2 3 IR3535 7.5 Avon Products, Inc. 806-28

Skin So Soft Bug Guard Plus IR3535 Insect
Repellent Cool 'N  Fabulous SPF 302 2 IR3535 7.5 Avon Products, Inc. 806-14
Sunscreen Lotion

Skin So Soft Bug Guard Plus IR3535 Insect

Repellent Gentle Breeze SPF 30|2 2 IR3535 7.5 Avon Products, Inc. 806-13
Moisturizing

Skin So Soft Bug Guard Plus IR3535 Insect

Repellent Gentle Breeze SPF 30 Sunscreen | 2 2 IR3535 7.5 Avon Products, Inc. 806-13
Lotion

Skin So Soft Bug Guard Plus IR3535 Insect

Repellent SPF 15 Sunscreen Spray 2 2 IR3535 7.5 Avon Products, Inc. 806-18

Skin So Soft Bug Guard Plus IR3535 Insect
Repellent SPF 30 Sunscreen Disappearing | 2 2 IR3535 7.5 Avon Products, Inc. 806-14
Color Lotion

Skin So Soft Bug Guard Plus IR3535 Insect

Repellent SPF 30 Sunscreen Lotion 2 2 IR3535 7.5 Avon Products, Inc. 806-13
Skin So Soft Bug Guard Plus IR3535 Insect ) ) IR3535 75 Avon Products, Inc. 806-17
Repellent Spray

Skin So Soft Bug Guard Plus IR3535 Insect ) ) IR3535 75 Avon Products, Inc. 806-23
Repellent Towelettes

Skin So Soft Bug Guard Plus IR3535 Insect

Repellent Towelettes (SPF 15) 2 2 IR3535 7.5 Avon Products, Inc. 806-22
Skin-So-Soft Bug Guard Plus IR3535 Insect | 2 2 IR3535 7.5 Avon Products, Inc. 806-13
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Repellent SPF 30 Sunscreen Lotion
Skin So Soft Bug Guard Plus IR3535 Insect 3 5 IR3535 75 Avon Products, Inc. 806-27
Repellent Spray
Skin So Soft Bug Guard Plus IR3535 Insect
Repellent Gentle Breeze Sunscreen Mousse | 4 4 IR3535 7.5 Avon Products, Inc. 806-26
(SPF 30)
Skin So Soft Bug Guard Unscented Insect
Repellent (SPF 15) 4 4 IR3535 7.5 Avon Products, Inc. 806-24
Skin So Soft Bug Guard Active Insect
Repellent Sunscreen Cooling Gel (SPF 15) 6 6 IR3535 7.5 Avon Products, Inc. 806-25
Bullfrog Mosquito Coast (SPF 30) 8 X IR3535 20 Chattem, Inc. 40086-1
Bullfrog Mosquito Coast Twilight 8 X IR3535 20 Chattem, Inc. 40086-2
Cool Aloe Bullfrog Mosquito Coast 8 X IR3535 20 Chattem, Inc. 40086-2
Fresh Rain Bullfrog Mosquito Coast 8 X IR3535 20 Chattem, Inc. 40086-2
GoReady SPF 30 & Repellent With Sawyer| ¢ X IR3535 20 Natural Trends LLC 54287-20-84176
Insect And Sun Spray
Premium Sun Block With Insect Repellent |8 X IR3535 20 Sawyer Products 54287-20-58188
Sawyer Insect And Sun Spray 8 X IR3535 20 Sawyer Products 54287-20-58188
Sawyer Premium Sun  Block Insect) g X IR3535 20 Sawyer Products 54287-20-58188
Repellent
Skin So Soft Bug Guard Plus IR3335|¢ 8 IR3535 20.07 Avon Products, Inc. 806-20
Expedition Insect Repellent Spray
Skin So Soft Bug Guard Plus IR3535 /¢ 6 IR3535 15 Avon Products, Inc. 806-21

Expedition Insect Repellent Spray
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Skin So Soft Bug Guard Plus IR3535
Expedition Insect Repellent Spray (SPF 30) 8 12 IR3535 19.7 Avon Products, Inc. 806-32
Skin So Soft Bug Guard Plus IR3535
Expedition Insect Repellent Spray (SPF 30) 8 10 IR3535 19.6 Avon Products, Inc. 806-33
Skin So Soft Bug Guard Plus IR3535
Expedition Insect Repellent Sunscreen |8 6 IR3535 15 Avon Products, Inc. 806-19
Spray (SPF 15)
Superguard 3535 Insect Repellent (SPF 20) |8 X IR3535 20 Associated Registrations 54287-20
Unscented Bullfrog Mosquito Coast 8 X IR3535 20 Chattem, Inc. 40086-2
Citronella 4 ¥ @
](BSI;gF;B lock Sunscreen and Insect Repellent 1 1 Citronella 4.2 W.F. Young Ince 1543-14
Natrapel Sun 1 1 Citronella 4.2 Tender Corp. 1543-14-56575
Picaridin
KBR 3023 All Family Insect Repellent 5 4 X Picaridin 5 S.C. Johnson & Son, Inc. 4822-536
Non-Aerosol Spray
OFF! Active II Insect Repellent 3-4 X Picaridin 5 S.C. Johnson & Son, Inc. 4822-536
OFF! FamilyCare Insect Repellent II 3-4 X Picaridin 5 S.C. Johnson & Son, Inc. 4822-536
OFF! Skintastic X Insect Repellent 3-4 X Picaridin 5 S.C. Johnson & Son, Inc. 4822-536
Cutter Advanced Sport Insect Repellent I 35 * Picaridin 12 Sp ectrqm, A Div Of United 121-93
Industries Corp.
Cutter Insect Repellent 10KA 35 * Picaridin 10 Spectmm, A Div Of United 121-95
Industries Corp.
Cutter Insect Repellent 10KP 35 * Picaridin 10 Spectrum, A Div Of United|121-94
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Industries Corp.

Cutter Insect Repellent 12KT 35 * Picaridin 12 Spectrqm, A Div Of United 121-93
Industries Corp.

Cutter Advanced Insect Repellent 4 * Picaridin 7 Spectrqm, A Div Of United 121-89
Industries Corp.

Cutter Advanced Repellent I 4 * Picaridin 5.75 Spectrum, A Div Of United 121-90
Industries Corp.

Cutter Insect Repellent SKT 4 * Picaridin 5.75 Spectrum, A Div Of United 121-90
Industries Corp.

Cutter Insect Repellent 7K 4 * Picaridin 7 Spectrum, A Div Of United 121-89
Industries Corp.

Walgreens Light & Clean Insect Repellent | 4 * Picaridin 7 CHEMSICO 121-89-9688

Cutter Advanced Outdoorsmen Insect 45 % Picaridin 15 Spectrum, A Div Of United 121-92

Repellent Industries Corp.

Cutter Advanced Outdoorsmen Insect 45 % Picaridin 15 Spectrum, A Div Of United 121-91

Repellent I Industries Corp.

Cutter Advanced Sport Insect Repellent 4.5 * Picaridin 15 Spectrqm, A Div Of United 121-92
Industries Corp.

Cutter Insect Repellent 15KA 4.5 * Picaridin 15 Spectrqm, A Div Of United 121-92
Industries Corp.

Cutter Insect Repellent 15KP 4.5 * Picaridin 15 Spectrqm, A Div Of United 121-91
Industries Corp.

ls{rﬁi Flonrfgfltla lfggegf:;ricﬁﬁm“man Gear| , s * Picaridin 15 United Industries Corp. 121-92-305

0
KBR 3023 All-Family Insect Repellent|6 6 Picaridin 10 S.C. Johnson & Son, Inc. 4822-537
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Aerosol Spray
OFF! Active I Insect Repellent 6 6 Picaridin 10 S.C. Johnson & Son, Inc. 4822-537
OFF! Active Insect Repellent V 6 6 Picaridin 10 S.C. Johnson & Son, Inc. 4822-537
OFF! Skintastic IX Insect Repellent 6 6 Picaridin 10 S.C. Johnson & Son, Inc. 4822-537
Skin So Soft Bug Guard Frontier Insect| 7 Picaridin 10 Avon Products, Inc. 806-29
Repellent Spray
Skin So Soft Bug Guard Plus Picaridin| ¢ 7 Picaridin 10 Avon Products, Inc. 806-29
Insect Repellent Spray
Centura Fly and Mosquito Repellent Spray | 8 8 Picaridin 20 Convet GMBH & Co. KG 85972-1
KBR 3023 All Family Insect Repellent 3 3 Picaridin 20 Lanxess 39967-50
Cream
KBR 3023 All Family Insect Repellent 3 3 Picaridin 20 Lanxess 39967-53
Spray
Natrapel 8 Hour Insect Repellent 8 8 Picaridin 20 Tender Corp. 39967-53-56575
Natrapel 8 ~ Hour Insect  Repellent| ¢ 8 Picaridin 20 Tender Corp. 56575-15
Continuous Spray
Natrapel 8 Hour Insect Repellent Wipes 8 8 Picaridin 20 Tender Corp. 56575-14
Repel Insect Repellent Sportsmen - Gear| ¢ 8 Picaridin 20 United Tndustries Corp. 39967-53-305
Smart Formula
Skin So Soft Bug Guard Plus Picaridin| o 12 Picaridin 10 Avon Products, Inc. 806-31
Insect Repellent Spray
Skin So Soft Bug Guard Plus Picaridin| o 12 Picaridin 10 Avon Products, Inc. 806-30
Insect Repellent Towelettes
Skin So Soft SSS Bug Guard Plus Picaridin | 8 12 Picaridin 10 Avon Products, Inc. 8006-31
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Insect Repellent Spray

KBR 3023 All Family Insect Repellent), X Picaridin 5 S.C. Johnson & Son, Inc. 4822-535

Cream II

OFF! Active III Insect Repellent * X Picaridin 5 S.C. Johnson & Son, Inc. 4822-535

OFF! Skintastic XI Insect Repellent * X Picaridin 5 S.C. Johnson & Son, Inc. 4822-535
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B4t F 1 BB A (pesticides) ~ F# $x | (repellent)
FH kR
ALK e 2 eyt 7
(GUIDEBOOK TO THE RESTRATION OF PUBLIC -
National Environment | HEALTH PESTICIDES AND  REPELLENTS | #T4c# 2 73 f g
Agency AGAINST VECTORS) il
http://app2.nea.gov.sg/guidebooks.aspx
T http://www.epa.gov/opp00001/health/mosquitoes/ai_in | # ii ??'J / B 4 ) 4p
sectrp.htm BEE A
PFB RS Z;Ltlfl)t:l/l/lwww.epa.gov/pestlc1des/factsheets/chemlcals/de DEET(j#) 3 #
Z W%k FF http://www.epa.gov/opprd001/factsheets/picaridin.pdf | PICARIDIN 7 #2
£ Rk % http://www.epa.gov/oppsrrd1/REDs/factsheets/4097fac | Oil  of  Lemon
) 7 t.pdf Eucalyptus 7
£ Rk % http://www.epa.gov/oppbppd1/biopesticides/ingredient | p-Mentane-3,8-diol
) a s/factsheets/factsheet 011550.htm oAt
2 http://www.epa.gov/oppsrrd1/REDs/factsheets/3094fac | 7 7 I fit (Methyl
3 W%k ¥ = s
t.pdf nonyl ketone) 7 #%
v e http://www.epa.gov/oppbppd1/biopesticides/ingredient =
g i S kL
* AR EY s/factsheets/factsheet 113509.htm IR3335 4
RS http://www.epa.gov/pesticides/biopesticides/ingredient | Oil of Citronella 7
‘ " s/factsheets/factsheet_021901.htm FL
Z W%k FF http://cfpub.epa.gov/oppref/insect/ Pz R
National Pesticide . el
. B 73 A RiES
Information Center http://npic.orst.edu/pest/bedbug.html L RS ARd
3 Rk ¥ http://cfpub.epa.gov/oppref/insect/ DEET 2 &3 #¢
. MioMED R 3%
MioMED Icl;ctp://Www.blomedcentral.com/ 1741-7007/7/47/abstra DEET £ # &4 f+
* B f Al (Centers |y, ode govincidod/dvbid/westnile/qa/insect r | 595 4e i % 2 & *
of Disease Control and . .
: epellent.htm#kids F# $3 73|
Prevention)
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4.5 % DR E R B B TE4(EHD/NEA/ June 2010 B )
ERERE P

Arivd B R f g 122 2 5 Control of Vectors and Pesticides Act( &
P BBEEAS CVPAZR) 1998 £ 91 1 p B 4§ % o

NEA 448 2 A 22 Spdsc | & 5 3740 BUpS & % JE20p A B P 13
PTG gL

%
s FREefR R ¢ 73R AT Jeeny ks A (active ingredients)
BB EEP R
-~ FEP B %
B CVPA 2P % B in$t g 5 b3 ~ Tis ~ & B dgiRie
B % (rat fleas) MIE B * Z & & > A T4
Environment Agency( ® # » {& 5 N
» A ik CVPA SR TZLP BB * FJ) 3

EREIE:Y ’g . 1% 2 éﬁ -t%; NEA & el & Ao Sgic A

BOERHXLRF

i
»
>

|
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W
=k
=
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o~ B R PRk R FEAF R R T P
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7 884 (organophosphorous group) ~ 7 # % (organochlorine
group)ﬂfra 75 7 B4 [fig (carbamate group) Ak B & erd B A P A
Environmental Protection and Management Act ¥ 3/5 Z 47438 F® &

PR R TR ARFTRGFT o R RAHS AR s % it

* %éﬂ' ;

1T L A NEA R ET 2 Z i hi ¥ g

(- )& 7| (Fumigants)##1& § 4% (R %) 2 > Tt gi & 54
R pRA L () #3';#'

(2 )2eis B enspic A (dok it > 425 K F )

(= )ﬁ &9&/5%¢$ INESS AR el Y.

IR

(Z)R 5 &R Efo/8 FIE* 2 (7 & www.ava.gov.sg)
(I)REIZLET BRI Fus o bR, £ & Bj )
Fﬂgiﬁ

I~ B Brp ¥ 5% 4 (EHD/NEA/July)
Fric L TR B O FER AR/ BRI Y G A Ao N T (R R
{373 2008 & 7 7)o
AR PRk E e e b L H

Fric B BB R/BRIx (P A4 & i s B - 1IN . X e ElG)
T ooad AR 6645 Bt & L - 4E Ao & 4.5-1 H5T

i,

# 4.5-1 #‘r4c£i4$iiirj/5$pi9iﬁ?']’ﬁ EEGMUARE Sty 2

7 =% o A E e L BB EA SR 1)
- A EESRCR

1 |D-allethrin \%
2 |Azamethiphos \%2
3 Bacillus thuringiensis var. israelensis \%
4  |Bendiocarb

5 |Bioallethrin Vv
6 |S-bioallethrin Vv
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7 % Joed A HE e LA BEEA SR
- AR R IRt

7  |Bioresmethrin Vv \
8 |Borax v \Y2
9  |Brodifacoum Vv
10 |Bromadiolone v
11 |Carbaryl v
12 |Chlorpyrifos v v
13 |Coumatetralyl v
14 |Cyfluthrin \% \%
15 |Beta-cyfluthrin v Vv
16 |Lambda-cyhalothrin v \
17 |Cypermethrin v \
18 |Alpha-cypermethrin v Vv
19 |Cyphenothrin v \
20 |Cyromazine \Y
21 |Deltamethrin \ \
22 |Dichlorvos v v
23  |Diethyl toluamide v v
24 |Difenacoum v
25 |Dimethoate v v
26 |Dimethyl phthalate v
27 |Diphacinone v v
28 |Dipropyl isocinchomerate(MGK326) v v
29 |Esbiol v \
30 |Esbiothrin A \
31 |Esfenvalerate v \
32  |Ethyl butylacetylamino- propionate (EBA) v \
33 |Ethyl hexanediol \ \%
34 |Etofenprox Vv \
35 |Fenitrothion v v
36 |Fenthion v
37 |Fenvalerate v
38 |Fipronil v \
39 |Flufenoxuron v v
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T8 =X ForRR A E L BT ERE SR
- AR ig A

40 |Hexaflumuron \

41 |Hydramethylnon Vv \

42  |Hydroprene \

43 |Hydroxyethyl isobutyl piperidine carboxylate v v

44  |Imidacloprid \ Vv

45  |Imiprothrin \ Vv

46 |Malathion v

47 |Methoprene v

48 |Metofluthrin v v

49  |D-Phenothrin \% \Y,

50 |Permethrin Vv \

51 |Phoxim A

52 |Pirimiphos methyl \

53 |Picaridin Vv \'%

54  |Prallethrin \ \%

55 |Propoxur \ Vv

56 |Pyrethrins v v

57 |Pyrethrum \ Vv

58 |Pyriproxifen v

59 |Temephos \ \

60 |Tetramethrin v v

61 |D-tetramethrin v \

62 |Thiamethoxam v \

63 |D-transallethrin v A

64 |Transfluthrin \ \

65 |Warfarin v

NEA % jeiif B QR/5%ix R 2 & & B
NEA % 7o 2 8 B)/5pdx A A &£ 35 578 fa(F 4L Rk L #72 2010

£ 9 7)) A FARM T Ao 2 Tm 0 & P 3k b NEA 4P 88

Q??‘é%?ﬁi"ﬁiiq\;é}‘ﬁ év/é\‘_éf“:!é__'ﬁé}bb(%)\ﬁﬁ]ﬂﬁ
P R
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A EtTm SRR IIE AR A RS AP A A Y TR LB
LB NT - BATRA DT P FT(EF B RF FAHFEFE) T

S AREA LR H R %wWiw)-F kR A LFEE F R e A

(inert ingredients) s 4

W

~ 3|3 (54 aerosol ~ bait ~ mat ~ coil)

z ~ 1 F 4 2% (World Health Organization) =3 4 4 58 (% 35 "The
WHO Recommended Classification of Pesticides by Hazard and
Guidelines to Classification 2004”)

X1

\gsfﬁg]%g\‘é@”z

Ao @R LR (C- SRR VR R )
-~ AREL AN

N s %

1~ AFHUE Y

- A& RPN
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+ F 2 3o B & (Pesticides)# {4 3

% 452 2 Sk B & (Pesticides)+ 14 47

R &1 LDsy(mg/kg M E)
4 e
EE-EN 5 F v R AR
Ll o
2L g} 2k g}
=3
Class Ia <5 <20 <10 <40
“DANGER-POISON”
33
Class Ib >5-50 >20-200 >10-100 >40-400
“DANGER-POISON”
LS
Class 11 >50-500 >200-2000 | >100-1000 >400-4000
“WARNING”
=4
Class 111 - >500-2000 | >2000-3000 | >1000-4000 | >4000-6000
“CAUTION”
bifier T g
413 2 “CAUTION” — A i 2000 A2 1 3000 A2 1 4000 A2 1 6000
bR M B RT A Y R AN TR K G

7

http://app2.nea.gov.sg/guidebooks.aspx 4§ 4 p *f # = (GUIDEBOOK TO

THE RESTRATION OF PUBLIC HEALTH PESTICIDES AND
REPELLENTS AGAINST VECTORS)
B4 AR B & (pesticides) ~ Zkix & (repellent)
AL KRR
TR K R e 2 fent 73
(GUIDEBOOK TO THE RESTRATION OF PUBLIC
National Environment | HEALTH PESTICIDES AND REPELLENTS | #7+4c# & 7 A
Agency AGAINST VECTORS) L2y
http://app2.nea.gov.sg/guidebooks.aspx
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4.6 EBIRAEFHNREHEERSEES

i ¥% # K FIFRA (Federal Insecticide, Fungicide and Rodenticide Act )
BRG] A AR A SH I & 4 (active ingredient) T & £ IF
R TRESRIFERPT s s a s e fx;;;;q.\ért RERE S NAR SR
Hape 323 B o B IEA - A R LR R R s 1
% g ani- B F A4S B2 4 (inert ingredient)

% % B Department of Health & Human Services ¥ 35 2} fx £ = & &
% 24P B eha (2 5 2 deo-cresol i = & F] % 3f ~ethoxylated p-nonylphenol
g2 FE P 8k 5L~ ethyl benzene i@ = 4 %5 % tieha 4 - naphthalene
i# = § & ~ % = ~ o-phenylphenol > sodium salt i = JE (7 kiR -
Northwest Coalation for Alternatives to Pesticides < }]% inert ingredients in

pesticides 1987-1997) -

Pod REEY FHTHp? > S FRrd &34 B 045
other ingredieents # 77 » & AR fo#-ZFAH ¢ T3 4 £ SR P
® o F]Pt B 2006 £ £ B NCAP 2 o 004 w3k D8 & g 3
FRERBRFFRE RBEEY B LET AP RIS eSS
FEOR-BABOTHE REY B L BEASE T PAKES A
miTa A ERDE Z2 - > En BIRE ;ﬁﬁﬂg{ﬁ;ﬁ\?")'}%'ﬁﬁé}ﬁﬂﬁ
R RARERE BT s S o

4.6.1 EBAREIER S FRAERE R EIE

2006 # 8 1 1 B NCAP % & W54 b 54k 1 374 flF 12 A
AR DN ERERREFRE SRR FA S
Btd s fie a0 g £ o
— RS L2 G R RSB

’*b’w L¢P E FIE R AR A AR 44 (40 CF.R §156.10)

B W E R o E7F s A (active 1ngred1ents) ) 3};& L

.‘T‘*;'J ! I’f? }4 & & (inert ingredients) o % T F|w BEIL G F B IR F
&3 & %o H47(40 C.F.R §156.10) » = '}%'b‘_s\ AV\EE‘J_E* 4o

.
:7'4.
g‘iw
“\'
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(- VB HEAAVE b 3 B A B A A LR
AR TRE R B G M o

(C)EFRBRFEFBET & RYLRF 2 F et ool
hA L

(Z)FREFFRNF IS L 2RI oz RE 2

FIFRA 445 T %45 30 Gt 4 o

(E)t M4 o Jd For ik s R Fi 0 BRASLE
57‘,;"%#’?"?,& L FAY  FRERERESY BHEH R
SRR ]

3 oehlf S A 5 BT (6 PR BRI ARAA O FIHT X
CRFGASERES A R REFFAELEL RS R

SRR PRS2 L RS A R T ROR

FREE Y Ap 18 mddrd AT-DApREZ R G 374 - F
?’ﬂﬂ??%%%ﬁ%*fwmx%%ﬂ%%ﬂﬁﬁﬁ$b
(“FIFRA-Inerts”) » i& 374 &1 B4 F30 A k#4275 3 B
EA A

3 4.6-1 AL S A BT KR

4 EE
* s X £ 5 o
=k VAl ’I’EL‘ 'k}_ :)\‘ A\ :a;:
. 1 § 202A 3
1 CAA (Clean Air Act) 5 112 16
CERCLA (Comprehensive 3 §101(14) 113
2 | Environmental Response,Compensation, .
and Lia‘gility Act) P 4 104(1(2) >4
3 CWA (Clean Water Act) 5 §311 79
4 PAI (Pseticide Active Ingredients) 6 14
5 EPA Pretreatment Standards-CWA 7 §307 81
8 Appendix VII 17
RCRA 9 Appendix VIII 32
6 (Resource Conservation and Recovery | 10 F Waste 8
Act) 11 P Waste 2
12 K Waste 38
EPCRA 13 § 302(a) 15
7 (Emergency Planning and Community 14 TRI 96
Right-to-Know Act of 1986) (Toxic Release
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Inventory)
] TSCA 15 §6 Unreasonable )
Risk
9 List 2-Potentially Toxic Other 16 96
Ingredients/High Priority for Tseting
Toxic Other
. OSHA Ingredients/High
10 (Occupational Safety and Health 17 Priori 119
.5 4 riority for
Administration) Tseti
seting
ACGIH Threshold Limit Values
11 | (American Conference of Governmental | 18 177
Industrial Hygienists’)
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WERR R EX > A 7“7 (National Institute for
Occupational Safety and Health » f§ #“NIOSH™)* > E?? ph8AE
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FH? R AR RBOEIRG T L 8B ES TR
ﬁ' JH; At}‘;\. ,L]\ o
%+ 4.6-2 —%UNIOSHE P8 ERLT 2 AL LH
b1 RFAARER | LF 58
- LS SR CAS No. mrEERS (R E A
=k % g 4 *1 ]L ;"';1*2
1 | Naphthalene Y CAS#91-20-3 E3 3
2 | Dibutyl phthalate MEFZ 9 7 fp | CAS# 84-74-2 Z 2
3 | Xylene - v F CAS# 1330-20-7 k3 E3
4 | Methyl ethyl ketone 7 e AR CAS# 78-93-3 E3 E3
5 | Benzyl alcohol E3 CAS# 100-51-6 Z k3
6 | Coal tar £ CAS# 8007-45-2 T E3
7 | Sodium chromate En i CAS# 7775-11-3 E3 i
8 | Ethoxyquin v § A CAS#91-53-2 7 3
112009 & 6 ) RIRHE T F O ILE A
202010 4 3 7 bR I B R IR

A A § % (Inerts Strategy )3 Y ik F 4 o d

Bo1987 # 2 MRS R K 4 LA RA R A SRR
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FAQs / Resources | Contact Us

View Rule
Printer-Friendly \ersion Download RIN Datain XML
EPA/OPPTS RIN: 2070-AJ52 Publication ID: Fall 2009

Title: «Pesticides; Public Availability of Identities of Inert Ingredients in Pesticides
Abstract: In response to two petitions under the Administrative Procedures Act seeking disclosure of selected inertingredients on pesticide labels (hased on the hazard

ofthat ingredient), EPA is conternplating rulemaking to increase public lability of both inertingredients and of inert ingredient identities in
general. This action would assist consumers and users of pesticides in making informed decisions and reduce the presence of potentially hazardous ingredients in
pesticides.

Agency: il Pratection Ag EF. Priority: Other Significant

RIN Status: Firsttime published in the Unified Agenda Agenda Stage of Rulemaking: Prerule Stage

Major: Mo Unfunded Mandates: No

CFR Citation: Mot et Determined (To search for a specific CFR, wisit the Code of Federal Requlations .
Legal Authority: 7 USC 136 et seq
Legal Deadline: Mone

Timetable:
Action Date FR Cite
AMPRM 12/00/2009
Additional Information: SAN No. 5385
Regulatory Flexihility Analysis Required: Mo Government Levels Affected: Mone
Small Entities Affected: No Federalism: Mo

Included in the Regulatory Plan: Na

RIN Information URL: v ena gowpesticides!
RIN Data Printed in the FR: Mo

Agency Contact:

Carmneo Smoot

Environrmental Protection Agency

Office of Prewention, Pesticides and Toxic Substances
TEOGP,

Washington, DOC 20460

Phone: 703 305-5454

Fax¥03 305-5884

Ermall: sMmoot.cameo@epa. ooy

Rose Kyprianou

Enviranmental Protection Agency

Office of Prewention, Pesticides and Toxic Substances
TAOGP,

YWashington, DC 20460

Phone:703 305-5354

Fax703 305-5884

Email: Kyprianou.Rose@epa.gov
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SO SRR ANHMB M A S A A F 8 & FIFRA % 25(b)s it
T b e o

T~ FRREFFHLES S LE

i@&%%é%&*ﬁﬁﬁ%%ﬁﬁbﬁﬁwwﬁ:%ﬁ’#?
224 fEdE s > B s tH 3 &K 5T R TG (risk
assessment) % ;4§ # L 4% (decision memorandum) -

4.6.3 EB1EIERL D ERIFTRE

AR TR R RS S HRAAET 2 B SR LT R
B S AR B R SR F RIS A TR o kR B AT 40
C.FR §156.10 4 ¢ % ) -

- ~ A &7 3 s 4 14 active ingredients” £ ¢ T iris H O At
=~ = & 2 7inert ingredients” & ot 0 T irie H AL E AL
=N FEASBMEA L G 100%FF 0 B3 A M s S 0%

%Wﬁﬁ%ﬂﬁ"TﬁT¢MOCFR§w6wmmwwrppﬁ$

Ao @ F AU = & Vinert ingredients” 2. A AV 0 AR R 4oy 2 fE N 2
B BB A L A A 2 LS e B2
Lo
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4.6.4 HEIEHER D EERE
- A REFTEBEFESILALILE

A Al g‘fﬁ,ﬁ"l\:&ﬂ*\@ L F}dfl}]*z\,&ﬁv’%g’ o
PEBIFREARIFR - AERF LRI R 40.0%0 W LfEie
ﬁ%ﬁ*%ﬂﬁf¢ATWuﬁ”ﬁﬁfH*ﬁﬁiain 213 R

.0 +

ARER T EREZAP LRBETELL T2 FL 5 EQT S
P2 tfll THRBYEL L ZF 230 245% 32 > T 87|
BIRB T FH ) FF hF oA o 3 2010 £ 1322 T8 44 ¥ A
b F 3 2 A A AT LT

* 4.6-3 ARFIFEB *%ﬁig?i@b
PR &~ LR CASNo. | #3t
I e g Aldrin 309-00-2
2 319-84-6
i % 5 Hexachlorocyclohexane g}g:gé:;
6108-10-7
3 G Chlordane 57-74-9
U 4,4’-Dichlorodiphenyl-
LR trichloroethane ( DDT) >0-29-3
5 = fl4> Diazinon 333-41-5
6 M- F F o-Dichlorobenzene ( 1,2-Dichlorobenzene )| 95-50-1
7 ZF Dichlorvos (DDVP) 62-73-7
8 % Dieldrin 60-57-1
9 xR P Dimethoate 60-51-5
10 R4— A Aps 2,4-Dinitrophenol 51-28-5
11 |z e = (= ke %) Ethylene dibromide 106-93-4
12 |- &¢» EPN 2104-64-5
13 |2 Fenchlorphos ( Ronnel ) 299-84-3
14 | iE Heptachlor 76-44-8
15 |&=2 Lindane (y-BHC, ory-HCH ) 58-89-9
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¢ L B2 LA CASNo. | #3x

16 | =+ Parathion 56-38-2
17 59 2= Methyl bromide 74-83-9
18 cis : trans

7% % (cis: trans =402 60 sz?;ethg;s — 40 % 60) 52645-53-1 i’f ﬁ;

4 bl

19 | % Endrin 72-20-8 |
20 [ &% F Hexachlorobenzene 118-74-1 |
21 [k % Mirex 2385-85-5 |%
22 |& M Toxaphene 8001-35-2 |4
23 A mOGoE) Chlordecone 143-50-0 |+
24 |7 % F Pentachlorobenzene 608-93-5 |+
25 |24 F=m A 2 BE |Perfluorooctane sulfonic acid, its salts X
26 ¥ = Aniline 62-53-3
27 & W Asbestos 1332-21-4
28 |F Benzene 71-43-2
29 ¥-F - p 1,4-Benzenediol 123-31-9
30 |B—" M fq Beta-butyrolactone 3068-88-0
31 |4 Cadmium 7440-43-9
32 lEiv Cadmium cocoate 72869-63-7
33 |= Bl RR Carbon disulfide 75-15-0
34 |w & it R Carbon tetrachloride 56-23-5
35 |& F Chlorobenzene 108-90-7
36 |=% "= Chloroform 67-66-3
37 [1,1-= @ ## 1,1,-Dimethylhydrazine 57-14-7
38 [1,2-= @ ## 1,2,-Dimethylhydrazine 540-73-8
39 W@,6-= B AT Bs 4,6-Dinitro-o-cresol 534-52-1
40 |1,4-- 3 12K 1,4-Dioxane 123-91-1
41 o ‘ Epichlorohydrin

G N (p 1 -Chloro}j2,3-ep0xypropane) 106-89-8
42 12-- % ¢ = 1,2-Dichloroethane ( Ethylene dichloride) | 107-06-2
43 . . 2-Ethoxyethanol ( Ethylene glycol

R monoetlilyl ether ) ’ = 110-80-5
44 e = By ¢ EiAE L Be Ethylene glycol monoethyl ether acetate 111-15-9
45 . 5 2-Methoxyethanol ( Ethylene glycol

©omRe TR monometli]yl ether) ’ = 109-86-4
46 | ML L fig Ethyl acrylate 140-88-5
A7 |2 Rk 1-3-ethyene-2-thiourea 96-45-7
48 |7 FE Formaldehyde 50-00-0
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PR B LR CAS No.

49 |= & &+ (2,2 & Hexachlorophene

133°.5.5°.66-+ & - ¥7 | (2,2-dihydroxy-3,3",5,5",6,6'- 70-30-4

Yz ) hexachlorodiphenylmethane )
50 (B Hydrazine 302-01-2
51 |3 & A [sophorone 78-59-1
52 & Lead 7439-92-1
53 WLpkE 4 Lead chromate oxide 18454-12-1
54 |w F -z 4~ Lead tetroxide 1314-41-6
55 | Fqph4s Lead stearate 7428-48-0
56 | phk Mercury oleate 1191-80-6
57 | A7 A7 A 2-Hexanone ( Methyl-n-butyl ketone ) 591-78-6
58 |& P U= Chloromethane (Methyl chloride ) 74-87-3
59 |- % 7z Dichloromethane ( Methylene chloride ) 75-09-2
60 AP = 2-Nitropropane 79-46-9
61 L AFp Nonylphenol 25154-52-3
62 | YTEE, FRT R Paraformaldehyde 30525-89-4
63 |7 % p~ Pentachlorophenol 87-86-5
64 |z & &% Tetrachloroethylene 127-18-4
65 B Phenol 108-95-2
66 |[1,2-=2 % 7= 1,2-Dichloropropane 78-87-5
67 |F P Propyleneoxide 75-56-9
~ ?l PBIERRSLL " [Rhodamine B 81-88-9
69 |E&pha Sodium dichromate 10588-01-9
70 |T % pear Sodium pentachlorophenate 131-52-2
71 ek Thiourea ( Thiocarbamide ) 62-56-6
72 |- Ry F Toluene diisocyanate 26471-62-5
73 |F = 74 Tributyltin oxide (TBTO ) 56-35-9
74 |1,12-= & ¢ % 1,1,2-Trichloroethane 79-00-5
=R Trichloroethylene 79-01-6
76 |EREL= T ¥ Py Tricresyl phosphate 1330-78-5
77 WRpEAR = T F P Tri-o-cresyl phosphate 78-30-8
78 |& & Bt Fr Chlorofluoro-carbons ( Freon )

T %27 2010290 15 A7 TBRE T BEL 5 3 1] s A
Tt = & ffom A R

ANFIRE T F P IR P T ﬂﬁ”ﬁ »z & 4 (active ingredient)
CHEHGEOENR AL L BRBRYEFESTERT WD RIEF 2 E

e
|
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S SRS
Occupational Safety and Health -

P

AP FTHRTR A LF

B (F# %

R

http://www.epa.gov/opprd001/inerts/inert_nonfooduse.pdf) ~ # & &_F =

v

*

At
Bov %

53

;?5 #

= & (F

Bo%

AR

> 24 ¥ 7“7 (National Institute for
HAENIOSH”)® » [F 6 41 8 4.1 & -
ﬁrwéa’wﬁ;m&@%zmm&3ﬂ89wgﬁ 2
B MR A R A L

LIFR O A
F AR ¥

/\ /-I—

[

http://ivy5.epa.gov.tw/epalaw/search/LordiDispFull.aspx?ltype=10&Ilname=

0091)* #i 4 4o #77

4 464 NIOSH 2% 8 fhlil 44 £33 7

* TR B %_%‘;L ﬁ‘{g\,

% W%k ¥
Z 30

% s mrE CAS No. R S B ;;; f: *

B RS s

N

1 | Naphthalene Y CAS# 91-20-3 v v
2 | Dibutyl phthalate MF- PR 7 Ay | CAS# 84-74-2 G ?
3 | Xylene - v CAS# 1330-20-7 G w
4 | Methyl ethyl ketone | ® f 2 L fp CAS# 78-93-3 ¥ w
5 | Benzyl alcohol E3 CAS# 100-51-6 ¥ v
6 | Coal tar £ CAS# 8007-45-2 7 v
7 | Sodium chromate B CAS# 7775-11-3 v v
8 | Ethoxyquin z § 3 CAS#91-53-2 w -

CHFUBERREF RSN LE2 RS
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L R ER ¥

[Fre A s Tt B 3
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4

#’i: o
=~ 2 " F(Xylene)lF = A B &R

F (Xylene)s2 7>+ ¥ @ # A0 A B R enfF i o LHP » e
’}"1‘:}7% Northwest Coalation for Alternatives to Pesticides ~ L;Jé inert
ingredients  in  pesticides  1987-1997( ¥ & Xk ik
http://training.fws.gov/EC/Resources/pesticides/Aquatic%20Effects/To

Xic%ZOSecrets.pdf) v B F AR g Sl42 f - rErE B PR B T o

WhPRERME AT TS ﬁ4éﬁT%ﬁj2ﬁﬁ@ﬁ@
4o?u%€%“ﬁﬁi%ﬁw BT A M p R

SR FNARERFEL YR NNR P AEET R
LA AL EH G R d P R ERBEFRAH DT R
r A

F R SIS A L SR AR S M T ¥ 50 4B Listo &
T AN NEEE RS BAEERPE TRHFL TGt A

S S Y (S-S I S S S S
http://www.epa.gov/opprd001/inerts/xylene.pdf) - F]* = ¢ ¥ §_F if
FOCTRB Y EA ¢ o v R NEPERE L REARS o

4EF 1 FF = 4 (inert ingredients)

T R

ALK e sk Py 7
EeqEs St 2 http://www.epa.gov/opprd001/inerts/#petitions e AN S
http://www.epa.gov/opprd001/inerts/petition_ncap.pdf orthwest Coalition for alternatives to
% Bk ¥ Pesticides (ff #- NCAP) £ 2 4 =
P
http://www.epa.gov/opprd001/inerts/petition_states.pdf State of New York office of
E-E: R Attorney General i+ = & = B 3
);-%,‘4-
§RR R http://www.epa.gov/opprd001/inerts/petitionresponse.pdf | 2009/9/30 % F% % v i %
g AN P\ e
£ HR RS Irlr‘i‘ltp://www.epa.gov/opprdOO1/inerts/decisiondoc_aZk.ht FRBREF SBFFESAFTH
i EE RS http://www.reginfo.gov/public/do/eAgendaViewRule?pu | % KB S # &2 R4 R 2
) T bld=200910&RIN=2070-AJ62
ATy http://www.access.gpo.gov/nara/cfr/waisidx_99/40cfr156 | % R %1% ;% 40 CFR 156.10
i 99.html
TRy http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ | 40 CFR Part180
e ecfrbrowse/Title40/40cfr180 main 02.tpl
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47 BE{tRAEERIREAERSHEEYVEESABERMER
SR SR B RRIRITIR

[UPAC(International Union of Pure and Applied Chemistry) 7 B "% %
SEEY RN E VEEY S E ) S VN et
B CETE G A E G B BT - BRI RS
AREARM R g » A LR R ¢ - B E e [UPAC G &
Bt B A L REFH LA PRFEIARGgRAD
[UPAC i* 8 Sindp L2 0 114 L/ E E 5 & LanlEmip] -

B TASR BB A R R FeF AR X
#Ae IUPAC 27 Talfe b » @R F P FREPN 07 (712 10 7
%d UEABF 2 G o

-~ F TR

AERBEHPREF AL T I ZH P A TR IR
Fo BFEFPERBETE AR LR F AR h -

MFEZ PR I P RN IRIEE S E RS 008-02 0
PRLHIVER G A FR B IALTIZIIRE o

o e fh 2o B BdeT o

PAmF IR VEAEF TR IR TR
FER CHERFF B S EFEE BN
SEEER NP M E LI B IR TR L2 K S
TR B LR R P AT E B A i)
Ao R EF I30% ;Eﬂf’} l%’*’f’g\ﬁsﬁri iﬂ%“ﬁ{l“ o
# (V.C.C) »Vsicol == # ~Harwick & 27 » & A 70 & k¢
REig ”***“PVC?imri% PR NS A4l X £ 4 A o

RS X R R AL BRF S 9 B R figE AT
;aywmmgvﬁa@%%%ﬁ%?ﬁ%ﬁﬁ%é%*w%
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AEOHF RS E R AT SR 7,200 2B B F A ARE
(= )& - 7 i 4
gl R ELAF B ST IR IR ) S5 5 055025 E i H %
BEAMPRE B2 @R FREH S GGE S P L (R
ZRPREE R AU 3 AR BBRET S FRB S
AE (LRSI s AF3RF 2 > 7 )~ R 2
AR5 RBA
Boaje 2 R e T
1.ACQ (Alkaline Copper Quaternary )
ACQ Borkidt  MEBHI ¢ fhrde B I
PR R EP T RHHERR S R - 7 ACQ
F M A MRS BB REURE 2 A SR
4 7 3 e ACQ ¥ A % ACQ-B 2 ACQ-D # # > ACQ-B A2
WA s m TS d 0 ACQ-D AL A & 2t d o

2.Borate preservatives

FRFLZ FBRL B 75 LG pechh B }‘7?1??’3%'1 KRt e
B AFH AL G R BT 7 g R o
pEoBs SR ARG R o 'Eﬁ*?&z‘ P B4k BE
Bl i &ﬂw;‘ NAT o F RN T IR F] P R
3¢ kBT ROREE R 3 o P oA A RN F — K
ek B Fﬁla"ﬁ?ﬂ’rﬂt“ R s VLR Rl i L N A £
© BB R RR R o

TR R A AN BB AR G R R

ﬁwwﬁ 238 P HFRE B FE ‘%ﬁn—@o

(2)% %= ¥@ (PBDEs) (Fe:)

ﬁ%“&?&%il*‘g%?‘ré DL N ‘f]ﬁf;‘\‘(‘#—‘ $ﬁt§ ENL N
= FpL ’?En’?{,,@ 091-01 ~ 091-02 %2 091-03 » & i¢ * * 4
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E e D
RS LA S

1.2 e fin @ 2hdyi= AABkfafin ~ £ 8> 4 ABffg o

2EE-F IR BRI RF ORB BRI & 5 B-R
& o

3% HEE s o

4.3 $ B AR F] o

,ﬁk, _¢¢4«~¢x9¢% TRA SN AR

eI

%
¥ B (PBDEs) ‘ﬂig‘.’ F gL 1L "-j{‘é_ z

=N

B B2 RS
FREEF L 225 LIPS 2 (Office of Chemical
Safety and Pollution Prevention of the United States Environmental
Protection Agency (EPA))% % B % ¢ it & {2 ¢ (American Chemical
Society Green Chemistry Institute )3 H & i+ & Wi TR FR H 3
AR L EEERRLEEE R 2 ELRREY S EE
?%f&%o(?ﬁik:@:%mxﬁ%

=4 3]

sa”l

ol

http://www.epa.gov/greenchemistry/pubs/pgcc/past.html) » i% iE & & %
RNE ¥4 ﬁ%'hg%l**” » &P ™%k d lbﬁ*%.lq;}n Bdv o 1T %
RE1996 £ 5 > % N ERABERNRE Y BH RS o
(-)E R % L F2 27
1.Dow AgroSciences LLC =t &
(1)Spinetoram # & & » 1 & = 4 5 spinosyns ’ 3% Spmetoram

BB AT R B A A gﬁ%ﬂﬁhmw
P ’??i’%l\d\a:ﬁ g"%ﬁ\/ j‘z'a:’fr'w” o

(2)SentriconTM v % ¥ % ) & & 4L (Termite Colony
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Elimination System) > % B~{¥ % & EPA P 5 "% M B ' o
P A {83 2005 & B 4P & 0 2 SentriconTM 41 & = &
% 7 R[4 (hexaflumuron)

(3)spinosad > H 3 & =t & % spinosyns °

2.Jeneil Biosurfactant =t &

r2 thamnolipid 5 2 & = & #1724 & chd = Jh 5 B8 5

F1#* — #5783 3% F 1k Pseudomonas aeruginosa fEf% @ 7 5| >
ERF BB CAFELEELET R R DR B o
rhamnolipid 4 iJf?' o mH®E-fAaltEe 2 g 8p g
2R R pihlmie PR RE L B Tt B & 22 TR R
MR M B AL s 2 g BEA o

3.AgraQuest,Inc = &

Serenade # 4= # 7% (biofungicide) = % ?X ¢/ Bacillus
subtilis QST-713 F#& % 2 = 4~ AgraQuest = & #-%f QST-713
B8 ~ 40 M+ 07 47 (lipopetides) ~ fie = 11 2 fefl 4 A B Al

R G E e ¥ rdle 3F £ W5 ) - Serenade hiF* 47 £
Fevd s BE 2 wmEA 4 2 2 S NS R b e A
ALK o

4.Rohn and Haas = #
(1)Sea-Nine™ ;% %5 4 o Al

;‘ggr\—;’qiﬁjf%’i’rw’ i.%ﬁ # oo iAok i%ﬁﬁa
TN 7]%3{"’ .=~1 F&’ 'f;" 7TF'/J E—Eﬂ‘
Sea—NmeTM{—'- 7 # XE R EPA % - By m"T 73 A

E\fkl% ;}'f}\ r’}\—l;]'n f;,]“ﬂ'ﬁ/‘\"'.q-'rigﬁ’gufﬁmxﬁ
73 e

b

ETINS

(2)Diacylhydrazines

Confirm™ chi & 5 H1 22 4 bk » 2 4 & & A

»
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Diacylhydrazines » sc 3 #xd #2403 > @ 4 fod fi k5t
L R FEE g
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FhE WEHMLREAENEYHREASIIEESR
B EE 2006 & 70 14 P 22 T S pIARE L AL BB

12 ¢ 71| &z A (Bacillius thuringiensis,serotype H-14)ic 2 4 @& 2 5t * #
LR C NP EREY SR E R

FEERREF TR A FARTE BRI H R A RT A
JF‘f = © 7F fF(Beauveria bassiana strain 447) ~ F]2; 5 2 % {#( Bacillus
sphaericus Serotype H5a5b strain 2362 ATCC 1170)2 fa i 2 = @& » 5]
AW $H 0 2R B LR B BN A R R S 2t 4
A2 FE TR AT AeT 1o
51 NERIRIEMARBEZHEYREERSLREVEEEH
5.1.1 Efi X BIR R BIRIE AR M A YR B B Bk S

FRE D ER 2 PR 2 (Biopesticide) R 7o # Wk % F
¥ P B G ped $oR 2 (Microbial pesticides) ~ 78~ {847 f8 20 (R
4| (Plant-Incorporated-Protectants,PIPs) 3 # i+ B % (Biochemical pesticides)

$Z A 4T 4 51 P

% 5-1 % WEkFF 4 1L B #(Biopesticide) 4~ #f

3 5~ He b R0 2 R R
hi Mt L E LA W2 A 4 pE
| (Microbial pesticides) (Plant-Incorporated-Protecta (Biochemical pesticides)
] p nts,PIPs) P
B F G g (Bacterium)~ B | f1* A Feid Hkeo e | 2 it B % (Biochemical
TR F(Fungus)~ % (Virus) % R | g2 R #E LA o pesticides): fI " = ZX i F 4
(Protozoan) e Tl Aoahs sl -
Rip 2 3 i "
EED 5.1 & 52 &
#FAF

RS MEFEF L PR FEES LS YA 5 H (Biopesticide
Ingredient & Product Lists) > # £ 2009 & 9 * 12 p 5 i+ 30 £ Wik iFxF 2z
P2 e R EL G 342 A A o

e 2 RBEFRE Y Eic2 @ # > 445 Biopesticide Active
Ingredient Fact Sheets ¢ 9342 f@/E M= 4 > MEfR&EEE S 407 ¢

- N FEER A LA B %Y e fF(Bacterium)
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S EBYENIEERRRAEREEENE

~ P HT fi(Target pest) 5 & RIEH T A

Byh S EE G A S D ik P WA AR AR B
BPC code’ & 4 & ~ 5 (PURDUE UNIVERSITY) =7 2. > R B %20 4
¥ % & 5t (National Pesticide Information Retrieval System > f§ fNPIRS
Public) » 4 Bt % http://ppis.ceris.purdue.edu/htbin/epachem.com » 4= []
510 B30 bR WY R RE EAE HF R 2 E R R T
) - ?@ i E R R RE FR e R 5D SR

NPIRS Public

| | Husne | Abut | Services | Mustings | PPIS | Stete | ALSTAR [ Links | Subscribe | Dl Guality | Contast

PURDUE

Search for chemlicals by a FPC codes, Chemlcal Abstract
Services (CAS) numbers, or partial names,

14
313

ol e the crile my...
ont hodoss. This PC code: 5 6P unigue chemicol dontdier. To e s nambors i -
names, separate themn with a comma. For product name or trade name, use query on W
page.

= Saarch by PC codes, CAS numbers or partial nanmas:

Subrit Query Cancel

Ahout NPIRS® USEPAIOPE Datahase Queries
About NPIRS® Databases
Hor content questions comact:

HPIRS Usanr Services

Phome: (TA5) 4048561 A corn-eastern namanrass eid. Eastern

1435 Win Hentschel Dhd, Sulte 207 PAMAYrass IS a native grass with a gena poal that

West Lafayette, IN 47906-4154 has a 1ot to offer corn, iInCliding resistance to cokl

E-mait: npirs@hceris. purdue.edu and nsacts, a6 well A% Tolaranca 1o drought and
Mo,

BS-1 $A-F2REENL KR g a(-)
N‘P’?K\S Public PURDUE

irm Number:
WVALENT BIOSCIENCES CORPORATION
B70 TECHNOLOGY WaY, SUITE 100
LIBERTYVILLE IL 60048

B47R60-4044

Number of Selected Products: 4

E]n: spat st ik o v USEPAIPP Laabee Irrcagess (18 format).
alink to

VECTOLEX CG BICLOGICAL LARVICIDE
Rargistration Murnber: 73040.20 @

Salus: Acti

Apprenal Diate: 04.20.00

Product Manages: Shind Reilly (703)308-8260

Percent Actha Ingredient
7.5000° Daciiiuz sphaericus (119601) i

Bl5-2 FRAXE>REEMLEZ AN
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552 ERBmATE DR b A RS B2 el UG s A

No.

“E g

(Chemical Name)

PC X
Code

% Bz B (g %)
(Active Products Only)

PET A
(Target pest)

27 3 4 7-
Bacillus sphaericus Serotype H5a5b
strain 2362 ATCC 1170

119801

+ Firm Number: 73049

VALENT BIOSCIENCES CORPORATION

870 TECHNOLOGY WAY, SUITE 100
LIBERTYVILLE IL 60048
847/968-4844

+ Firm Number: 83362

B2E MICROBIALS, LLC

3330 NOYAC ROAD, BLDG. E
SAG HARBOR NY 11963
631/725-5900

+ Firm Number: 84268
ADVANCED MICROBIOLOGICS, LLC

1801 NORTH GALE ROAD

MITCHELL SD 57301
605/996-0766

BB ET ¢ Fo- BRI
4%

Specific  kinds of  mosquitoes,
including some that transmit diseases
such as encephalitis

v 75 Eﬁ
Beauveria bassiana strain 447

128815

* Firm Number: 81045

GLYCOGENESYS, INC.
31 ST. JAMES AVENUE, 8TH FLOOR
BOSTON MA 02116

TR P Bk

Fire ants and other ants found indoors.

L

L.PCcode : PCcode ¥ % M - M AH & X742 2900 * et B 7 > VAW A S LS F 1

2. Firm Number: # & &2 & 5 F FL 4% % 508
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$-411F12 7 32 & F(Bacillus sphaericus Serotype H5a5b strain 2362
ATCC 1170)% ¥ 5;_‘— 7 (Beauveria bassiana strain 447) » 2 fic 4 = % &> %
BIE e ch T ~ AT HEZ 355 40T #7if
5.1.2 ZEEB B & (Beauveria bassiana strain 447)s33 i R B E #

ABFRIC k2 Rk 4 R FORIY T 2 9 R FFRAT
drd 5-3 1 54 41

%53 FRMBFEF A FTF Ay T

o P GlycoGenesys Inc.

P NP ey 31 ST. JAMES AVENUE, 8TH FLOOR
BOSTON MA 02116

R http://www.glycogenesys.com/

ERBEFFIp B 2002 # 9% 27 F

SR 70464-4

A& LR BAITS MOTEL ANT BAIT STATIONS

s ¥ % A 2o Eit IR T S ok LTS

A2 E R Mo A6 2R F 10% (2 7 1%10" cfu/gram)

T EFACE GG T A MR ) T kel
T S

w44 said

R £ i % P e
.jgé’uﬁiﬁam F’Lil’\*ﬂ’vﬂﬂﬂ'ﬂﬁ }\/{B{f—g—

RE e TFABKER i BB R P ARE A7E S P TR
KR www.epa.gov/pesticides/biopesticides

/ingredients/fr notices/frnotices 128815.htm
31 :2010/09/24 d % R TR 5 e rb S
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http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides
http://www.epa.gov/pesticides/biopesticides

ERE WEMEREAEMEYRBINEFEESR

% 54 9

ST

v 7 ] [Beauveria bassiana}

TR &R

B 5 kiR
http://cendawanbeauveria.blogspot.com/2008/01/beauveria-bassiana.html

Filamentous Fungi ( 3% £ )

http://www.uoguelph.ca/~gbarron/MISCELLANEOUS/nov01.htm

3+ 401 % 2-3X2 Aot (um)

K3

Bk

Fungi %+ Ascomycota * Pezizomycotina i; *
Sordariomycetes %  Hypocreales P Clavicipitaceae

BB EMAFART LRSS R
http://61.57.41.2/microbe/search/do_search.php

R

E,\m‘

[ZE)EABREF: pAR DS GER LT

BHFELE

700 448" A p BT SR BA R AR

" Moore, D., and Prior, C. 1993. The potential of mycoinsecticides.

1993 Biocontrol News and Information 14,31N-40N.

[ )95 55 Areme GUDFERAL > L] Bk

REA T RFL LG A RS A LA 2B I AW

e (i) b o Hk s TG A L PR R gk AR
s F T R B f A AT > BRSSO EPER

(ZF 7)) §d | & RehAasedhe 430 mefrie B E R4 > &

W g v Fic2 P WA E L ARSI AN 8

http://61.57.41.2/microbe/search/do_search.php

5-5

Eri 35K B P37 R 3)



http://61.57.41.2/microbe/search/do_search.php
http://61.57.41.2/microbe/search/do_search.php

BHPYEHTEERBEAER2EEIHE

TE =X BR A EEauN TR kiR
SIRERA BRI AR TR
FFEP RS ERL G g B
FF) e
0 ("X 1 v 7 F|(Beauveria bassiana) Fjth 2 £t L B 1t g o (7 el B
8 | g amp LE B & 5 24C(H=x 5 20C = 287C) L§REFFA SRR FFAL 2006567 159)
P 2% & & 95—100%" O g Epct UMY LEBREER R
http://61.57.41.2/microbe/search/do search.php
()" CARRUTHERS , R.I; HURAL, K. Fungi as naturally occurring
entomopathogens. In:BAKER , R.R.: DUNN, P.E. (Ed.). New
directions in biological control:alternatives for suppressing
9 |pis¥a ool ik 1o g EO© ;glrllcslilltlggalo pest ans disecases. New York:Alan R. Liss,1990.
@ U.S. Environmental Protection Agency.
(http://www.epa.gov/oppbppdl/biopesticides
/ingredients/factsheets/factsheet 128815.htm)
10 [ * =2 M2 AR i)
11 29 ich®E |Rprfhiapld 2 ZEEAES EQ-af: JUE 3 AN
NN SREE mpa 52 A 3 RERE B /_i._EZm%- iﬁo D g B AT L S f 5
2 = . 3 % B HTE £l CE= R e =t I o
12 Ak P # BoE o ad }@? SRS S httpﬂt//6l 57.41 2/microbe/sei]rf:h/do sea;ch php
oekd B e
IRINEIR-Fy AP W A2 S s A -



http://61.57.41.2/microbe/search/do_search.php
http://www.epa.gov/oppbppd1/biopesticides
http://61.57.41.2/microbe/search/do_search.php

FRE WEMHRERAEMEMRBIDNEFIEER

5.1.3 EE B F 42 E (Bacillus sphaericus Serotype H5a5b strain 2362 ATCC 1170)&F iR BB E#

LA ECRE EEP THEE LAY HED
BT

P E Rk ER R F7 e s F ook A ena

P AR AT R T 4550 ARAT R0 56 4
%55 FREREF AT FG oo A mp T
ERR A& LA P 5L R e p g
VALENTBIOSCIENCES CORPORATION VECTOLEX CG BIOLOGICAL LARVICIDE 73049-20 Bacillus sphaericus 7.5000% 2000/04/29
VECTOLEX WDG BIOLOGICAL LARVICIDE 73049-57 | Bacillus sphaericus  51.2000% 2000/04/29
870 TECHNOLOGY WAY, SUITE 100 ) _
BACILLUS SPHAERICUS SLURRY 73049-65 Bacillus sphaericus  11.0000% 2004/09/27
LIBERTYVILLE IL 60048 ~ 847/968-4844 V60035 CG 73049-429 | Bacillus  thuringiensis  Subspecies | 2006/04/24
Israelensis Strain AM 65-52  4.5000%
Bacillus sphaericus  2.7000%
FOURSTAR BRIQUETS 83362-3 2009/05/08
B2E MICROBIALS, LLC Q Bacillus  thuringiensis  subspecies
3330 NOYAC ROAD, BLDG. E israelensis Strain BMP 1.0000%
. . o
SAG HARBOR NY 11963  631/725-5900 Bacillus sphaericus 6.0000%
ADVANCED MICROBIOLOGICS, LLC AM61432 PRIMARY POWDER 84268-1 Bacillus sphaericus 100.0000% 2008/09/15
1801 NORTH GALE ROAD MITCHELL SD AM61432 (50 G) 84268-2 Bacillus Sphaericus 5.0000% 2008/09/15
AM61432 WP 84268-3 Bacillus sphaericus 65.0000% 2008/09/15

57301 605/996-0766

FAL &R ¢ i+ £ >R E Fik & & sthttp//ppis.ceris.purdue.edu/htbin/mamset.com
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http://ppis.ceris.purdue.edu/htbin/rnamset.com

SHEYEFITE

ERRIEAERZERE

EI|I_I
B

356 [7 9% AT
7 BR A [l TR KR
, ' , _ _ ) BB IR IR R B R
1 ;?]7@_ oy 1257 32 4% f?] [ Bacillus sphaericus ; f - Bs) http://afcd.gov.hk/tc_chi/quarantine/qua_pesticide/
qua pes lea/qua pes lea mosquito outdoor.html
2 |HH n ‘pﬁ -
3 Jﬁ%ﬁ_qj < ’]‘gr JE?I_ —
et Bacteria 4 Firmicutes ™ Bacilli % Bacillales P * BRI e N '
4 fom BB T Bacill 4 Bacill % Sphaeri 5 http://www.epa.gov/pesticides/health/mosquitoes
acillaccac 7f acillus PhacTiCus f'— Narvicides4mosquitoes.htm
, N FRREF R
5 pZRiE A b 4 F3 A EY http://www.epa.gov/oppbppd1/biopesticides/ingredients/
factsheets/factsheet 128128 .htm
FRREF R
6 |FiefFlt WA S % B 5 osn(Larve) 303 = B 82 A 383 £ 3 14 |hitp:/www.epa.gov/oppbppd 1 /biopesticides/ingredients/
factsheets/factsheet 128128 .htm
T R F175 5 32 4% F B ~ B et B s 5 5 B e rnm i g1 8 ¢
e S AR G %R http://web1.nsc.gov.tw/ctpda.aspx?xItem=10631&ctNode=76&mp=8
s RS A AR R T AR RR G e | TR R AT R PR
8 | I 0 " http://afcd.gov.hk/tc chi/quarantine/qua_pesticide/
gs::3 ( v 7K a2 s ek F qua pes lea/qua pes lea mosquito outdoor.html
Fﬁ]q 745"]@;3‘] #3095 H Fw ’Erj_iﬂf}:/n\"ﬁ v %?51 %
42kDa s LL % ﬁ 9 A /,"‘_Q P\r:’ E - A 1*55—3- 2l ,;—EL 2+ & MICROBIOLOGICAL REVIEWS, Sept. 1991, p. 425-436 .Bacillus
9 AP iekhiE 2 L ’Fﬁ F o Ef N li_?f £1.4 F sphaerious as Mosquito Pathogen : Properties of the Organism and Its
’io%ﬁd SE IR F R EIRE S R Eﬁ&‘l’ﬁ%lﬁ"%%Toxins
SEZEGLE A AT o
10 |74 # & AP AL S A Pl E
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http://afcd.gov.hk/tc_chi/quarantine/qua_pesticide/
http://www.epa.gov/pesticides/health/mosquitoes
http://www.epa.gov/oppbppd1/biopesticides/ingredients/
http://www.epa.gov/oppbppd1/biopesticides/ingredients/
http://web1.nsc.gov.tw/ctpda.aspx?xItem=10631&ctNode=76&mp=8
http://afcd.gov.hk/tc_chi/quarantine/qua_pesticide/

FLHE WEMHRERAEMEMRBIDNETIEER

5.1.4 #HinEERFHIRE (Bacillus sphaericus Serotype H5a5b strain 2362
ATCC 1170)E &k

#74c 3 Nation Environment Agency(f§ fiNEA) #2002 & 7 * 1 p =
‘e 48 i >*Ministry of Environment and Water Resources( #j fztMEWR)
E ’—,—\ ’?&?ii”gﬂigﬁ NEAELFE“ F'~ o B FT tﬁ?ﬂ%%ﬂ ’Jl.,ﬂi#‘»

\4«

W AR Y Bl O RURE FERRE S TR B D TR L A S
fﬂuo B r4e B4 ,}Lﬂ@lﬁ.ﬂ 7 fleq»\[]u I m@k*‘ J?]'} ¢ 7| ;f“;}gn
Zie 117 A& K>3 2003# 6% 2 p d Sumitomo Chemical Singapore Pte
Ltd 2 @ § 2 ¢ Fl 2 ¥ 32 £ F - (F # % k&
http://app2.nea.gov.sg/guidebooks.aspx):% s 4 = B A Tl 4e™ £ 5-7 &7
T o

357 A AT I BT e A e TR

Tp S Sumitomo Chemical Singapore Pte Ltd
AP OFRE +65 6296 8175
R A 13 http://www.scs-chem.com.sg/

F74e NEA ;P pFRP 2003 # 6% 2P

EE R I-WdsGR/048/0290

A& R Vectolex WG

2 Water-dispersible Granule

7o ¥t % B+ 2

A2 E R Bacillus sphaerious, strain2362 (650 BS ITU/mg) 51.20%w/w
PR R http://app2.nea.gov.sg/guidebooks.aspx

31 1 2010/10/12 & #74c 3 NEA 33k 545

59 Eri LB IFA R 3)


http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx
http://app2.nea.gov.sg/guidebooks.aspx

BHPYENTEERREAER EEHE

5.1.5 B4R € B 78 & (Beauveria bassiana, BB) & [BI 2 5 42 & (Bacillus sphaericus Serotype H5a5b strain 2362

ATCC 1170) B &

%58 v AFASE N

38 =% 28 LA 2R3 A& oo $ %
GLYCOGENESYS, INC. .
L 3 ST JAMES | o .
AVENUE, 8TH FLOOR ‘ 15 %
BOSTON MA 02116
TeknoTani 450 F A R IgY 75 0 AFE RMAT OFruit  borer  Conopomorpha

JI. Raya Jabon 146

Mojokerto 61363, Jawa
2. Timur Indonesia

A

Mr. Anto 08155522103

OCocoa Coffee Hypotenemus
cramerella hampei

F A% kR : http://indonetwork.co.id/Laboratorium_PHT/631540/beauveria_%20bassiana.htm

3, Andhra Pradesh, India

(c) Carrier (Talc)
(d) Moisture

90.85 % (W/W)
8.00 % (W/W)

S N AERE FERRT TR 6B
BRI oSN 35 o/l ok

Agri Life Beauveria bassiana 1.15% W.P.& & ¢ % % OFruit borers —
Plot No.23 FF, Sancharpuri (a) Beauveria bassiana 1.15 % (W/W) [OStem borers
Colony (Spores and Nutrients medium residues) Leaf eating caterpillars in Rice,
New Bowenpally (b) Spore Count (CFU/g) (1 x 108 min) Cotton, Vegetables, Chillies, Oil
Secunderabad 500 011. seeds, Pulses, Tea, Cardamom.

F A KR ¢ http://www.somphyto.com/daav_racerbb.htm
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http://indonetwork.co.id/Laboratorium_PHT/631540/beauveria_%20bassiana.htm

ERE WEMEREAEMEYRBINEFEESR

i 2P L B AETH L) UK

Bacillus sphaericus,strain 2362

(650 BS ITU/mg)

_ _ 4 2 A 51.20%w/w

1. S_um'tomo Chemical FrumTy A 4] Water-dispersible Granule x5 s B
Singapore Pte Ltd ' 374r s 2ER AT T -WdsGR/048/0290

"FT' X3 p p ot 2003/06/02

B 7 5 B B G

http://www.scs-chem.com.sg/products _eh.html
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S EBYENIEERRRAEREEENE

5.2 WEEX USRI AEMEMHBIERMERE

& Fexid e 4 $ % #(Genetically modified microbial pesticides) &
SBFATFIZ e Ao » REFAMBL AT R ks AT P
e e g o Tg drut £ Boar o MBS PF R e

ArEp e 2B EREFRE b Xt RN T HE
FRFENZETI AP 2P LR g TR 2 A Trnig e s b LA
R SR FOHE L) P AT
— ~ # % % ¥ US Environmental Protection Agency(# #US EPA)

FRBRGEFRE IR EDRATOENE PRI AP F
7P E 3 2008 & 10 7 16 P 1+ » #74f B onip L Fleod fied $
B MAS HHSAEP ASEILITEPICH G AR PBIS
9% & A 5 % 5f (Corn/Maize) ~ f 1= (Cotton) 2 % #v(Tomato) » 4
Fieftd 'y 2 BB 6 DA Foad e WA 0 ¢ 3 2010 £ 3 7
23 p 22 £ Wik %F Steinwand.Brian P~ {F B ¥ > Frinp o ¥ | 2 IR
B # g B Fleag et 1A o

-~ 4 £ % {4 2% Health Canada

be £ X A ek b E i Flenad s PRI A2 SR
FLATPH D 2010 # 57 14 p k> B is$ % & 2 4 (Corn/Maize) ~
2 (Soybeans) 2 ¥ iv(Tomato)% » 12 F 5%t % % 5 B &2 g mf,!_;
Fleesg e A B £ A FAIVGEFBE S P A A

MEBRE* B2 45 -

M-

= R A FIH G @y 7 The Office of the Gene Technology
Regulator(#§ # OGTR)

SR FIH TR LH > %t OGTR fexb b i 7 2K Fletag e
PRAY A ST A RSN A 5L S 9 R FRY &
RASEUARS Y e 555 7 RERET F5 6 AT
e A P EAEEY > A TN R L AT P 2009 & 8 1 10 B
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http://www.epa.gov/

FLHE WEMHRERAEMEMRBIDNETIEER

o~ T g 44 % > L B ¢ Comissdo Técnica Nacional de
Biosseguranca( j = CTNBio)
CE AP rHELE G LT F AT HHERE = 0
CTNBio 3t F 18 {7 £ Flezid e 4 8] )22
AR A &S S MEARG LW

43 ALY

E:0
1%
S
s

L
d

M etz 1 A Flexad fed P %A (Genetically modified microbial pesticides »
i # GMO)

TR kR

TR KR ek ey Fa
£ kRS http:{/www.epa. gov/oppbppdl1/biopesticides/pips/curre £ P T
nt pip_eups.htm
4 £ % Health Canada lgltlt)lil:l/)/www.hc-sc.gc.ca/fn-an/gmf—agm/appro/mdex-en ek 4R F e

Department of Health and
Agening Office og the | http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Co

L CRULE o PEgeY

Gene Technology | ntent/gmoprod-1 SR
Regulator

Conselgo de Information . . . o ot s 4

http://www.cib.org.br/ctnbio.php o Ak Flitig

sobre Biotecnologia
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5.3 ML BIRTIRIE M AE YR BIEFME R U TR H 5T Bl
=
BIP TR HF o AT B WA R TR BT 96 & T
P14 p o TR B FL i R4 F 4 9] I fa(Bacillius
thuringiensis, serotype H-14)#c 4 5 @& 2 o5 * it WU H | g4
F4d IR P e e R o ERA P ¢4
- ~ % 24 9 7E F(Beauveria bassiana strain 447) 5 B} BB ¢ F s
P LA
FPBEF LT P L oks AP L 2002 £ > £4
FREE s R s VIRE IR R T35 AP sk
REeFEROERAER Y LA A ?]’E’?’ﬁ*!r’* #’”?\lﬁ‘dé_%@iﬁf
2 5-597m ) BERA L BB RE H 5559 € k0 e LT H K
4R A S TR ViR T s o
Z ~EZR AR T I f,%’](BaciIIus sphaericus Serotype H5a5b strain
2362 ATCC 1170) 5 R p 8t *+ 2t = 0 &
F1255 32 4% /73 1991 £ 2 Wk FF 5 < g0 - Hp o
AR GexF B0 152 FiT 20 EeDig * S5 o RER A
F175 5 32 & Fb isdx+ % Juoc S Ap B 89 7| *,aﬁﬁ%fmﬁ;‘gﬁ;ﬁ

2003&%&4caﬁ4gﬂﬂﬂzaﬁmg % e "#ﬁffvﬁi agﬁ
KA g o a@%ﬂ“ﬁ4ﬁﬂw *OATR P Ix % B
Fﬁ/r'°

MR ABE D BT I AR A f R T B A Tl
PoRAREE THBRYCLE G PR A AT SHATCERS
*ERA P ARARTE SR A EF TR M 2 R
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e L Xr e on 3 2= =1
ENE %ﬂﬁﬁﬁﬁ%%ﬂ&ﬁﬁ%zﬂﬁﬂﬁﬁﬂ%

AERSHD RPN fﬁ?%‘f'ﬁr’l?"ﬁ ilﬁ%? EREMEE IS
%?%N%ML%%V$EW%@&’ﬁﬁgiﬁﬁupﬁéﬁ&%
RO PELAl - X TR B pp st § ) 0 Fid P
§2AEN B R BB EF L E 20 LA B AN K
FEA RSN RA T Fen 22 RAFL L ERRE  F L IR
GRS 3Rt S AEE Y 52 RN

BB EH LI B HATE 0 BT
- R P A FMRPEC R B2 A FRRMORPEL R 2 R

ERIEE A

CPEEREAE 167 3P o
S PRI L M o
DN U R N RN F 0 E LT A LS I~ (e e
7 - f 231 %)
P10 A et 154 A (R B R L Z) o
%‘Eﬁﬁgﬂ%%%%%%d
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2 E-EEES e LB E R International IUPAC
conference on GREEN CHEMISTRY)

2010 £ 5= ERE%I L8P Ed b B Fmy
( Canadian Green Chemistry and Engineering Network » #§ # CGCEN ) Fr

‘e £+ i H 5 ¢ (Chemical Institute of Canada - #§ # CIC) 2 #%> 8
P 153 20 p i E B ERGRALHE R LB AR B

ﬁ CERE RRE R ELZ PGS P REATOF R o AT
Perbdeo™ B 7-2 P11 -
3rd International IUPAC Conference on 38 '

GREEN CHEMISTRY L‘a : J “ilu."nu.n Ins titute of Canada —

ST B

About Program  Registration Events Exhibition Sponsorship Travel/Hotel Important Dates

About ICGC 2010 .
Location

Theme
) 3rd International IUPAC Conference on Green Chemistry
Location

Conference venue: Westin Ottawa
Call for Papers

Location: Ottawa, Ontario, Canada
Organizing Committee

Date: August 15-18, 2010
Scientific Program Committes

Caonference theme: The Road to Greener Industry
International Advisory Committee

Industrial Program Committee

Copryright® 2009 Chemical Institute of Canada
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R e g% i & (International Union of Pure and Applied
Chemistry, §§ # IUPAC){§ A

B R oeni e g % i & (International Union of Pure and
Applied Chemistry, f # IUPAC) = =+ 1919 # »d % p £ K {cZ ik
it B Rt A 0 1R P hEGET B R YA SRS o (FE - BAE
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IUPAC > % & ot B 5 SRR A - BA7sd g PG e g 5
BB CREFIWMFRLL I REHI PP HEEA ERATER
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WRE REED BRO HREW IRD SHAD EmE - POmE

T BERE 55|~ | & Internationsl Union of Pure a... | & old fupe orglinks/indexhiml. . | @ Google #f:F#sutngh- TWGr... | (@ NUFAC]Conferences by y ‘éa,ii e dupac.org/publicationsicd. .

IUPAC

International Union of Pure and Applied Chemistry

Search Site map — Conference indexes
B Conferences by year
Site Map —
Each year IUPAC sponsors a large number of independently organized symposia that cover a wide range of specialized
Home topics in chemistry. Sponsorship by IUPAC attests to the quality of the scientific program and indicates the host country's
assurance that scientists from all countries may participate (read about visa policy).
Projects Application for sponsorship
——— 2014 2000 2004 1999
Conferences 2013 LI 2003 1998
Members and Bodies 2012 2007 2002 1997
2011 2006 2001 1996
Contacts
2010 2005 2000
International Year of
Chemistry

IUPAC Forums (Members
Only)
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£ B X EREFFAR AT X LR 40T 0T
N N L R
(- ) % 4p L1+ (heterogeneous catalysis)
(= )¥=4p -1t (homogeneous catalysis)
(= )= L1t (enzymatic catalysis)
(z )3 /% ®(alternative solvent)
(I )F7#®](new reagent)
SN A kehEd R
(- )& 4L (hydrogen technology)
(= )%k = Fois(fuel cell technology)
(= )2 & s $j(biomass technology)
(z )2 4 %7 (bio diesel)
(I )& it (energy saving)
N A
(- )iz #s (starch) ~ & 2% (cellulose) ~ #&(sugar)
(= )#F7 e il (new detergents)

(= )2 4 (bio refinery)

She

T~ RTHET

(— M T #L & Ftr(micro reacter technique)
(= )robotics combined with THE

(= )i H(micro wave technology)

(z ) i & (photo chemistry)

(I )#7e3) & 5 B (new regulation devices)
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T % ERT
FIEABY P EMEHEIN

FZERESE S P E 3 2010/08/15-20 4 £ < B S EFF
7o AIATFE ERAMA AT
- ~ B4 4577 2B Advances in Catalysis (Chemical and
Biological)
(- )ZE¥ Aoz Rt /2 F- it (Asymmetric  and  stereoselective
catalysis/biocatalysis)

(= )¥=4p L1t (Homogeneous catalysis)

(=) % 4p ieL1* (Heterogeneous catalysis)

(= )2 £~ &1t 1 42 (Biocatalyst engineering)

(I )%~ » 3= ;2 (Alternative separation methods)
(= )2 # F # i (Biomass conversion)

(= )i+ /i3 i+ (Catalyzed/biocatalyzed degradation)

()& E A7) B & /4 p ik F&](Screening for new

catalysts/biocatalysts)

o~ B A EH (18404 £ ) Alternative Solvents/Reagents

(Chemical and Biological)
(= )& R [FEBE S F & 4 (Alternative solvents/reagents for
polymer synthesis)

(= )i% & w Jz(Solvent recycling)

(=)2 4~ it 35 %% & (Biocatalysis in alternative solvents)
(=) TR = ¥ i g (Supercritical CO2)

(Z )&+ % ¥ (lonic liquids)

(- )& 1 % *t(Heterogenous systems)
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(= )&% # %8 % (Solvent-free systems)
= AT h AL (1B 4e4 ) New Systems (Chemical and Biological)

(-)FF2 P+ P (2w & ps) Clean biomass conversion
(whole cell or enzymatic)

(= )Multi-step chiral synthesis

(2)f=4 $ it p d foF 21t fF(Enzymatic biocatalysis: free and
immobilized enzymes)

(z)2wie 4 it pd foFH i ¥ (Whole cell biocatalysis:
free and immobilized cells)

(2 )R+ 2zae 0 B3R R £ (Atom-efficient, low-waste processes)

(=) /4 1 48 > 24 $~ it & 1 4% (Pathway/organism engineering;
biochemical engineering)

(= )AeR /2 B fmankt > s & g B (Process/bioprocess design,
flow reactors)

7-10




FtE HfttifB) - XERERAER

7.3 HIERIERAE TR HREREFEREE
#

8 ‘c‘ﬁ;f])x\,’?’-“u:%\ﬁ?*%%‘;#?gﬁ
Lo ARFF Y GG F A m A

E}:% )ﬁ};‘]g*gfi ﬂ ]ﬁ’i@f’}"?’?
FIREFRY FERL

|
2]
e
vl
s
EL
e
ke
58
\%\
j‘“
>1
%

/1.44_ q"’;&?)ﬁl%ﬁ@‘
-

ﬁ%éﬁaﬁ% ﬁfhﬁ’fﬁﬁﬁﬁi
REAAFRD A LR R L Wk%? 4o B T-4 50 0 F]
BY PRI B R TR B Y B XV H L 4% A (Registration Procedure)

Insecticides Act,1968 2 Insecticides Rules, 1971 ¥ #u:F 1T % o (= FF fuifir

Kf“l.]-]—_l-m)

(S W‘tﬁmwzﬂw &

mumu Qum & Coajnnﬂm

Plant Prat

@ About Us

“ Insecticides Act, 1968

Bonline Registration

ﬂAEEIicatinn status
6" Insecticides Rules, 1971
#Registered Products

( » Forms .
. : To facilitate the registration of safe, efficacious and ﬂME"IE"' Uses of
‘ Registration Procedure quality pesticides for domestic use and export, Pesticides
t‘ Insecticides in Schedule To disseminate information to State Governments Y nsecticides Banned
and other concerned departrments/agencies for
@ Guidelines effective mplamentation of Insecticides Acts and Bpolated Links

Bules framed thers undar,
@ E-Mail Addresses

product Director

: and small fonts
[ About Us ] [ Insecticides Act, 1968 | [ Insecticides Rules, 1971 ] [ Forms ] [ Registration Procedure |
[ Insecticides in Schedule | [ Insecticides Banned ] [ Registered Products] [ Guidelines ] [ Related Links |

[ Addresses | [ Product Directory | [ Cropwise Directory | [ Related Statistics ]

Thursdaw, March 12, 2010
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74 BESFEERBA(C2RNGERHE

AFEEBE T FFVEY G TEER S 12 FRL BB B2

B~ p A g (P2 gt B e 5 (Organization for Economic Co-operation

and Development, §§ f OECD)z § &% % % % 3% {7 2L $=(Good Laboratory
TR G 4T B 7-5 477

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOFMENT

PERICDICALS = STATISTICS WORKING PAPERS
SO \{‘( cOECD << . %‘ = ;, 23 = :":}':‘:}

= At e
HEWS ¢ FOR LIBRARIANS + USER GUIDE ¢ PRICE LIST * EMAIL ALERTS * OECD HOME

Frangais
REFERENCE
-

Go to | Select from list v

Search for in |All publications |+
P Advanced Search P Search Tips F Marked List

> Home > Reference & Loose-leaf > DECD Guidelines for the Testing of Chemicals > Contents

Links OECD Guidelines for the Testing of Chemicals

User narne:
Permission &

copyrioht Section 4: Health Effects

Your personal or your institution's subscription rights include all items marked @ To obtain iterns marked ® speak to your librarian or purchase
e-hooks at a discount from our online bookshaop.

i dz

E-Mail Alerts
@ Summary of Considerations in the Report from the OECD Expert Groups on Short Term and Long Term Toxicology - -
QECD Guidelines for the Testing of Chemicals Registration
@ Test No. 401: Acute Oral Toxicity Feedback
OECD Guidelines for the Testing of Chermicals "
@ Test No. 402: Acute Dermal Toxicity P Tr—
QECD Guidelines for the Testing of Chernicals ales Contac
@ Test No. 404: Acute Dermal Irritation/Corrosion - ON“NE%E

OECD Guidelings for the Testing of Chernicals Buy baoks and CDs
from the OECD's online
@ Test No. 405: Acute Eye Irritation/Corrosion baokshop
QECD Guidelines for the Testing of Chemicals

(@ Test No. 406: Skin Sensitisation
OECD Guidelines for the Testing of Chemicals

@ Test No. 407: Repeated Dose 28-day Oral Toxicity Study in Rodents
QECD Guidelings for the Testing of Chemicals

@ Test No. 408: Repeated Dose 90-Day Oral Toxicity Study in Rodents
OECD Guidelines for the Testing of Chemicals

@ Test No. 409: Repeated Dose 90-Day Oral Toxicity Study in Non-Rodents
QECD Guidelings for the Testing of Chemicals

B 7-5 OECD F = 4zt

FREPRAET EE T b AR L RE T L R
o AR LR 12 FRP RS F ARE RS Tl ABIR

fA & I g B & & (Organization for Economic Co-operation and
Development, fj fi- OECD) #7242 i § gLplz@ gl £ 35 12 p) » # - H
4o 4 7-1:
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% 7-1 #2242 %u:¥ OECD i & R P& 2 H

o PR S5 RIFRIER] - ®Ep Y
Acute Dermal Toxicity

1 402 Lk L 24 Feb 1987
Acute Inhalation Toxicity

2 403 4 A 7 Sep 2009
Acute Dermal Irritation/Corrosion

3 404 LA Dok T 4 1 24 Apr 2002
Acute Eye Irritation/Corrosion

4 405 P BT el T 4 24 Apr 2002
Skin Sensitisation

5 406 T 17 Jul 2002
Acute Oral Toxicity — Fixed Dose Procedure

6 420 LivRA R - ARAE S 17 Dec 2001
Acute Oral Toxicity - Acute Toxic Class Method

7 423 Lpr R - Lpd AR 17 Dec 2001
Acute Oral Toxicity - Up and Down Method

8 425 L EA - dw o 3 Oct 2008
In Vitro Mammalian Chromosome Aberration Test

9 473 W of ST 4 AE B F A 49k 21 Jul 1997
Genetic Toxicology Rodent Dominant Lethal Test

10 478 AWE P QAR Rk 4 Apr 1984
Genetic Toxicology: In vitro Sister Chromatid

11 479 Exchange Assay in Mammalian Cells 23 Oct 1986
AT R e A L R R
Genetic Toxicology: Saccharomyces cerevisiae, Gene

12 480 Mutation Assay 23 Oct 1986

AR R TIR R RS
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U.S. ENVIRONMENTAL PROTECTION AGENCY

Pesticides: Regulating Pesticides

Recent Additions | Contsct Uz Search: O all Epa @ This area

“ou are here: EPA Homne » Pestiddes » Requlsting Pesticides » Registation » n Manus » n » Decision Tree

Pesticides Home Pesticide Registration Manual: Decision Tree

GENTE s The following decision tree is provided to assist pesticide rigistrants and applicants in guickly locating a chapter that may address their question.
Home

HegsIEInD would you like to continue with the decision tree?

GECT B ULIEEES R, M iake your selaction from one of the choices below. A linked word will display the definition of the term when selacted.
Review

Pesticide Product Select > Yes
Labels

Pesticide-Producing Select 3> No - Exit the Decision Tree - Go to the Pesticide Registration Manual page.
Establishmerits

Laws and Regulations

International Activities Publications | Glossary | A-2 Index | Jobs

Adverse Effects
Reporting

EPA Home | Privacy and Security Motice | Contact Us

Storage & Disposal http:ffwww.epa.gov/pesticdes/bluebookidecsiontree/indes, html
Restricted & Canceled Print Az-1s

Uses

Last updated on 201053798
Pesticide Tolerances

Registration
Information Sources
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S/N NEA Reg No

1

N N R W

o]

10

11
12
13
14

15

16
17
18
19

20

21

22
23
24
25
26

27

28

29

30

I-EmICN/001/0001
I-OilAE/002/0002

I-WtrAE/003/0003
I-OilIEW/003/0004
I-OilIEW/003/0005
I-OilIEW/003/0006

I-OilAE/002/0007

I-EmIPN/004/0008
I-LiqVP/005/0009
I-SIvAE/006/0010

I-EmICN/007/0011
I-UIlvLQ/007/0012
I-WetPD/007/0013
I-EmICN/007/0014

I-EmICN/008/0015

I-GrnRB/007/0017
R-PstRB/007/0018
R-WaxRB/007/0019
I-SusCN/007/0020

I-OilAE/009/0021

I-OilAE/009/0022

I-OilIEW/007/0023
I-EmICN/007/0024
R-TrkPD/007/0025
I-SusCN/007/0026
I-GelRB/007/0027

I-OilAE/002/0028
I-CoiVP/002/0030
I-WaxRB/002/0031

I-OilAE/002/0032

ational
nvironment
gency

N

Our Enviranment - Sustair and Enfoy
Company

Bentz Jaz Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Okada Ecotech Pte Ltd
Okada Ecotech Pte Ltd
Okada Ecotech Pte Ltd
Okada Ecotech Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Artilin Trading & Services (S) Pte Ltd
Tohtonku (S) Pte. Ltd.
Ecomist Singapore

Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd

Agro Technic Pte Ltd

Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd

Texchem Singapore Pte Ltd

Texchem Singapore Pte Ltd

Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Contend 2.5 EC

Shieldtox Odourless Aerosol

VSAFE

Biovectrol - 10EW (Emulsion)
Biovectrol - 20EW (Emulsion)
Biovectrol - 30EW (Emulsion)

Shieldtox Odourless F Aerosol

Vinycide Insecticide Paint

Ars Refill

Ecomist Insect Killer
With Natural Pyrethrins
Baygon EC 20
Responsar ULV 15
Responsar 10WP
Responsar EC 050

Pynosect 10

Baygon Fly Bait
Racumin Paste
Racumin Rat Bait
Responsar SC 125

Fumakilla Aerosol

Fish Brand Aerosol

Responsar EW050

Baytex SOEC

Racumin Tracking Powder
Starycide SC 480

Premise Cockroach Bait

Mortein Aerosol

Shieldtox King

Mortein Plus Nest Kill
Superbaits

Shieldtox Rapid Kill

Page 1 of 21

Active Ingredient (S)
Deltamethrin
Permethrin
Tetramethrin
Etofenprox
Etofenprox
Etofenprox
Etofenprox
Prallethrin
D-Phenothrin
Deltamethrin
Chlorpyrifos
D-Allethrin

Pyrethrins

Propoxur
Cyfluthrin
Cyfluthrin
Cyfluthrin
Permethrin
Tetramethrin
Propoxur
Coumatetralyl
Coumatetralyl
Beta-Cyfluthrin
Prallethrin
D-Phenothrin
D-Allethrin
D-Phenothrin
Cyfluthrin
Fenthion
Coumatetralyl
Triflumuron
Imidacloprid
Prallethrin
D-Phenothrin

d-Trans Allethrin (75/25)

Chlorpyrifos

Imiprothrin
Cypermethrin

% w/w Formulation

2.80
0.279
0.138
0.60
10.0
20.0
30.0
0.073
0.100
0.23
0.50
3.61

0.90

18.96
1.73
10.0
5.70
19.10
9.55
1.00
0.0375
0.0375
11.80
0.09
0.05
0.30
0.10
5.0
50.0
0.75
39.70
2.15
0.076
0.046

0.15

0.50

0.10
0.20

Reg Date
Emulsifiable Concentrate 17/06/1999
Oil-based Aerosol 27/09/1999
Water-based Aerosol 23/06/1999
Emulsion, oil in water 05/08/1999
Emulsion, oil in water 05/08/1999
Emulsion, oil in water 05/08/1999
Oil-based Aerosol 27/09/1999
Paint, emulsion 24/07/1999
Liquid Vaporizer 25/04/2000
Solvent-based Aerosol 28/07/1999
Emulsifiable Concentrate 15/07/1999
Ultra-low Volume Liquid 17/07/1999
Wettable Powder 17/07/1999
Emulsifiable Concentrate 17/07/1999
Emulsifiable Concentrate 22/07/1999
Granular Bait 29/07/1999
Paste Bait 29/07/1999
Wax Block Bait 29/07/1999
Suspension Concentrate 29/07/1999
Oil-based Aerosol 05/08/1999
Oil-based Aerosol 05/08/1999
Emulsion, oil in water 05/08/1999
Emulsifiable Concentrate 05/08/1999
Tracking Powder 05/08/1999
Suspension Concentrate 05/08/1999
Gel Bait 05/08/1999
Oil-based Aerosol 02/08/2000
Coil Vaporizer /
Mosquito Coil 27/09/1999
Wax Block Bait 20/10/1999
Oil-based Aerosol 18/07/2000
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S/N NEA Reg No
31 |I-OilAE/002/0033

32 I-EmICN/010/0034

33 |I-EmICN/010/0035

34 |I-SusCN/010/0036
35 I-SusCN/010/0037
36 |I-McpCN/010/0038

37 1-CoiVP/009/0039
38 I-CoiVP/009/0040

39 |I-CoiVP/009/0041
40 I-GrnRB/011/0042
41 I-FdpAE/007/0043
42 R-ConGL/012/0044
43 R-TrkPD/012/0045

44 P-ConGL/014/0050
45 I-McpEW/008/0052
46 P-SIvAE/015/0053
47 I-EmICN/016/0055

48 I-CoiVP/009/0056
49 I-EmICN/016/0058
50 |I-TabRB/017/0059

51 |I-IpgCH/017/0060

52 1-MatVP/009/0064
53 |I-MatVP/009/0065
54 I-WtrAE/009/0066

55 |I-GrnRB/017/0068

56 |I-FdpAE/008/0071
57 |I-LiqTN/018/0075
58 |I-LiqTN/018/0076
59 |I-UIvLQ/019/0078

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Reckitt Benckiser (Singapore) Pte Ltd
Sumitomo Chemical Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd

Texchem Singapore Pte Ltd
Texchem Singapore Pte Ltd

Texchem Singapore Private Limited
Nison Industrial and Commercial Pte Ltd
Bayer (South East Asia) Pte Ltd
Rentokil Initial Singapore Pte Ltd
Rentokil Initial Singapore Pte Ltd

Fair Chem Industries Pte Ltd

Agro Technic Pte Ltd

S.C. Johnson & Son Pte Ltd

Asiatic Agricultural Industries Pte Ltd

Texchem Singapore Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Kenford Resources & Marketing Pte Ltd

Kenford Resources & Marketing Pte Ltd

Texchem Singapore Pte Ltd
Texchem Singapore Pte Ltd
Texchem Singapore Pte Ltd

Kenford Resources & Marketing Pte Ltd

Agro Technic Pte Ltd

MSR Green Singapore
MSR Green Singapore
Okada Trading Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name

Hunter High Power Aerosol
Pesguard PS 102

Pesguard FG161

Wazary 10FL
Pesguard [alpha] SFL
Gokilaht 10MC

Fish Mosquito Destroyer
Fumakilla

Jumbo

Gold Cannon Once For All
Mafu Automatic Fog
Dispenser

Rentokil Fentrol

Rentokil Bromatrol
Contact Dust

Enprotec Insect Repellent
Empire*20

Off! Insect Repellent II
Vanish 50 EC

Fish Mosquito Destroyer C

Vigon 20 EC

"Golden Hammer"
Cockroach Bait Station
"Golden Hammer"
Pesticide Chalk

Vape Mat F

Jumbo Mat

H20

"Golden Hammer" Ants
and Cockroaches Killer
Pestigas

Richtetra

Richalpha

Vectron - 30ULV

Page 2 of 21

Active Ingredient (S)
Tetramethrin

Deltamethrin

D-Allethrin

D-Phenothrin
D-Tetramethrin
Cyphenothrin

Fenvalerate

Esfenvalerate
Cyphenothrin

D-Allethrin
D-Allethrin

D-Allethrin
Cypermethrin
Dichlorvos
Difenacoum
Bromadiolone

N,N-Diethyltoluamide
Chlorpyrifos
N,N-Diethyl-Meta-Toluamide
Fenthion

D-Trans Allethrin

Propoxur
Cypermethrin
Borax

Cypermethrin

D-Trans Allethrin
Prallethrin
S-Bioallethrin
Borax
Cypermethrin
Pyrethrins
Tetramethrin
D-Allethrin
Etofenprox

% w/w Formulation

0.230
0.015
5.0
5.0
443
13.30
10.00
4.90
10.0

0.20

0.30

0.30
0.10
16.50
0.10
0.15

75.00
20.00
14.25
50.0

0.10

20.0
1.00
4.00

1.00

2.30
1.80
0.30
4.00
1.00
0.40
92.0
92.0
30.0

Reg Date
Oil-based Aerosol 18/07/2000
Emulsifiable Concentrate 19/08/1999
Emulsifiable Concentrate 19/08/1999
Suspension Concentrate 19/08/1999
Suspension Concentrate 19/08/1999
Micro-capsule Concentrate 19/08/1999
Coil Vaporizer /
Mosquito Coil 21/08/1999
Coil Vaporizer /
Mosquito Coil 21/08/1999
Coil Vaporizer /
Mosquito Coil 21/08/1999
Granular Bait 26/08/1999
Fog Dispenser Aerosol 26/08/1999
Contact Gel 07/12/1999
Tracking Powder 07/12/1999
Contact Gel 25/10/1999
Micro-capsule Emulsion 13/12/1999
Solvent-based Aerosol 29/11/1999
Emulsifiable Concentrate 24/01/2000
Coil Vaporizer /
Mosquito Coil 18/02/2000
Emulsifiable Concentrate 09/02/2000
Tablet Bait 24/02/2000
Insecticide-impregnated
Chalk 21/02/2000
Mat Vaporizer 21/02/2000
Mat Vaporizer 29/02/2000
Water-based Aerosol 21/02/2000
Granular Bait 10/03/2000
Fog Dispenser Aerosol 08/03/2000
Technical, liquid 28/03/2000
Technical, liquid 28/03/2000
Ultra-low Volume Liquid 03/04/2000
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S/N NEA Reg No

60 I-EmICN/019/0079
61 |I-EmICN/019/0080
62 I-WetPD/019/0081
63 I-OilIEW/003/0082
64 | I-WetPD/008/0084
65 I-WaxRB/002/0085
66 | I-SusCN/007/0086
67 |I-PstRB/020/0087
68 | I-PstRB/020/0088
69 R-GrnRB/009/0089
70 'R-GrnRB/009/0090

71 |I-OilAE/021/0092

72 |I-GelRB/022/0093
73 1-MicGR/016/0094
74 |I-UlvLQ/001/0096
75 I-EmICN/008/0097

76 I1-OilAE/002/0098
77 |I-OilAE/023/0099

78 |I-WtrAE/023/0100

79 |1I-SolPD/016/0101

80 I-GrnRB/007/0103
81 I-MicGR/025/0104
82 I-EmICN/025/0105
83 I-GrnRB/016/0106

84 I-GrnRB/026/0107

85 I-IpgCH/026/0108

86 I-EmICN/025/0110
87 I-SIvAE/027/0111

88 I-EmICN/025/0113
89 I-WetPD/016/0115
90 |I-EmICN/025/0116
91 R-TrkPD/025/0117
92 |I-MicGR/001/0118
93 |I-EmICN/001/0119

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Okada Trading Pte Ltd

Okada Trading Pte Ltd

Okada Trading Pte Ltd

Okada Ecotech Pte Ltd

Agro Technic Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Bayer (South East Asia) Pte Ltd
Diethelm Singapore Pte Ltd
Diethelm Singapore Pte Ltd
Texchem Singapore Pte Ltd
Rentokil Initial Singapore Pte Ltd

NTUC Fairprice Co-operative Limited

Rhodia Singapore Pte Ltd

Asiatic Agricultural Industries Pte Ltd
Bentz Jaz Singapore Pte Ltd

Agro Technic Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Sara Lee Singapore Pte Ltd

Sara Lee Singapore Pte Ltd

Asiatic Agricultural Industries Pte Ltd
Bayer (South East Asia) Pte Ltd

New Eastern (1971) Pte Ltd

New Eastern (1971) Pte Ltd

Asiatic Agricultural Industries Pte Ltd

Remy-Sato Agencies Pte Ltd

Remy-Sato Agencies Pte Ltd

New Eastern (1971) Pte Ltd

Ramroy Pte Ltd

New Eastern (1971) Pte Ltd

Asiatic Agricultural Industries Pte Ltd
New Eastern (1971) Pte Ltd

New Eastern (1971) Pte Ltd

Bentz Jaz Singapore Pte Ltd

Bentz Jaz Singapore Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Vectron - 10EC
Vectron - 20EC
Vectron - 20WP
Biovectrol - 0SEW
Cyperkill I0WP
Shieldtox Roach Kill
Responsar SC 025
Wipeout

Combat Gold
Fumakilla Dora
Rentokil Fentrol

Fairprice Aerosol Insecticide

Goliath Gel

Spar 1% S.G.

Bistar 1.5% ULV Liquid
Pynosect PCO 25EC

Mortein Surface Spray
Ridsect

Ridsect Ultra

Neporex 50 SP

Quick Bayt

Laevikil 1% Granule
Laevikil 50 EC

Snip

"Golden Rooster" Ants

and Cockroaches Killer
"Golden Rooster"
Insecticide Chalk

Fentex 50 EC

Konk 1 Flying Insect Killer
Chlorpyrifos 40% EC
Alfacron 10 WP

Newgone 20 EC
Newcumin Tracking Powder
Temephos Sand Granules
Bentacide 50 EC
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Active Ingredient (S)
Etofenprox
Etofenprox
Etofenprox
Etofenprox
Cypermethrin
Chlorpyrifos
Beta-Cyfluthrin
Fipronil
Fipronil
Coumatetralyl
Difenacoum
Propoxur
Cyfluthrin
Fipronil
Temephos
Bifenthrin
Permethrin
Tetramethrin
Deltamethrin
Prallethrin
D-Phenothrin
Prallethrin
D-Phenothrin
Cyromazine
Imidacloprid
Temephos
Temephos
Azamethiphos
Borax
Cypermethrin

Cypermethrin

Fenthion
Pyrethrins
Chlorpyrifos
Azamethiphos
Propoxur
Coumatetralyl
Temephos
Cypermethrin

% w/w Formulation

10.0
20.0
20.0
5.00
10.0
0.50
2.20
0.05
0.05
0.05
0.005
0.750
0.025
0.05
1.0
1.50
25.0
0.230
0.015
0.09
0.05
0.09
0.05
50.0
0.50
1.00
50.00
1.00
4.0
1.0

1.0

50.0
0.970
40.0
10.0
20.0
0.75
1.0
5.0

Reg Date

Emulsifiable Concentrate 03/04/2000
Emulsifiable Concentrate 03/04/2000
Wettable Powder 04/04/2000
Emulsion, oil in water 04/04/2000
Wettable Powder 15/05/2000
Wax Block Bait 18/07/2000
Suspension Concentrate 25/05/2000
Paste Bait 13/06/2000
Paste Bait 13/06/2000
Granular Bait 20/06/2000
Granular Bait 13/07/2000
Oil-based Aerosol 19/07/2000
Gel Bait 19/07/2000
Micro Granule 19/07/2000
Ultra-low Volume Liquid 25/07/2000
Emulsifiable Concentrate 28/07/2000
Oil-based Aerosol 07/08/2000
Oil-based Aerosol 08/08/2000
Water-based Aerosol 08/08/2000
Water-soluble Powder 14/08/2000
Granular Bait 22/08/2000
Micro Granule 22/08/2000
Emulsifiable Concentrate 22/08/2000
Granular Bait 28/08/2000
Granular Bait 30/08/2000
Insecticide-impregnated

Chalk 30/08/2000
Emulsifiable Concentrate 11/09/2000
Solvent-based Aerosol 12/09/2000
Emulsifiable Concentrate 14/09/2000
Wettable Powder 21/09/2000
Emulsifiable Concentrate 21/09/2000
Tracking Powder 21/09/2000
Micro Granule 21/09/2000
Emulsifiable Concentrate 21/09/2000
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S/N
94
95
96
97
98
99

100

101
102
103
104
105

106
107

108

109
110

111

112

113

114

115
116
117

118

119

120

121

NEA Reg No

I-EmICN/001/0120
I-MicEW/010/0121
R-TrkPD/001/0123
R-PelRB/001/0124
I-EmICN/025/0125
I-EmICN/025/0126

I-EmICN/028/0127

R-WaxRB/001/0128
I-SusCN/001/0131
I-OilAE/030/0133
I-WetPD/025/0134
I-EmICN/025/0135

I-FdpAE/025/0136
I-IpgPA/031/0137

I-IpgPA/031/0138

I-EmICN/016/0139
I-EmICN/016/0140

I-OilAE/025/0141
I-OilAE/025/0142
I-CoiVP/023/0143

I-OilAE/030/0144

I-GrnRB/001/0146
I-MicEW/016/0147
I-WetPD/016/0148

P-LiqLT/032/0149

I-SIvAE/002/0150

I-OilAE/002/0151

I-SIvAE/027/0152

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Bentz Jaz Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Bentz Jaz Singapore Pte Ltd

Bentz Jaz Singapore Pte Ltd

New Eastern (1971) Pte Ltd

New Eastern (1971) Pte Ltd

One Stop Habitat-Care Pte Ltd

Bentz Jaz Singapore Pte Ltd
Bentz Jaz Singapore Pte Ltd
Lian Soon Siong Trading Co.
New Eastern (1971) Pte Ltd
New Eastern (1971) Pte Ltd

New Eastern (1971) Pte Ltd
Jickson Corporation Pte Ltd

Jickson Corporation Pte Ltd

Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd

New Eastern (1971) Pte Ltd
New Eastern (1971) Pte Ltd
Sara Lee Singapore Pte Ltd

Lian Soon Siong Trading Company

Bentz Jaz Singapore Pte Ltd
Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Johnson & Johnson Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Ramroy Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Bentacide 250 EC
Sumithrin 10SEC

Ditrac Tracking Powder
Contrac Rodenticide
Newcyper 6.5 EC
Newmala 84.3% EC

Permakill Insecticide

Contrac All-Weather Blox
Strike 10 SC

3-Trad SP

Newthion 40 WP
Newcyper 15 EC

Newfu Plus Total

Release Aerosol Dispenser
Pretty Please Bug Kill
Shelf Paper

M'Lady No Bugs

Spar 50 EC
Able

Killmaster
Gaspestis
Ridsect Lingkaran Nyamuk 1

Kilsecpo Power

Fly Gone

Value

Alfacron Plus 10 WP
Johnson's Baby Clear
Lotion Anti-Mosquito

Shieldtox Fast Kill

Shieldtox Lure 'n' Kill

Konk 1 HH Flying
Insect Killer

Page 4 of 21

Active Ingredient (S)
Cypermethrin
D-Phenothrin
Diphacinone
Bromadiolone
Cypermethrin
Malathion
Dichlorvos
Chlorpyrifos
Bromadiolone
Deltamethrin
S-bioallethrin
Fenitrothion
Cypermethrin

Dichlorvos
Propoxur

Propoxur

Temephos
Cypermethrin
D-allethrin
Tetramethrin
D-allethrin
Permethrin

d-allethrin

Prallethrin
D-phenothrin
Propoxur
Cypermethrin
Azamethiphos
Ethyl Butylacetylamino
- propionate
prallethrin
d-phenothrin
tetramethrin
Cypermethrin
Imiprothrin

Pyrethrins

% w/w Formulation

25.0
10.0
0.20
0.005
6.50
84.30
23.00
20.70
0.005
1.00
0.30
40.0
15.0

16.5

1.0

1.0

50.0
5.04
0.20
0.30
0.30
0.30

0.20

0.100
0.075
1.0
5.0
10.0

12.50

0.056
0.096
0.216
0.199
0.070

0.974

Reg Date
Emulsifiable Concentrate 21/09/2000
Micro Emulsion 21/09/2000
Tracking Powder 28/09/2000
Pelleted Bait 28/09/2000
Emulsifiable Concentrate 29/09/2000
Emulsifiable Concentrate 29/09/2000
Emulsifiable Concentrate 02/10/2000
Wax Block Bait 03/10/2000
Suspension Concentrate 10/10/2000
Oil-based Aerosol 17/10/2000
Wettable Powder 21/10/2000
Emulsifiable Concentrate 21/10/2000
Fog Dispenser Aerosol 21/10/2000
Insecticide-impregnated 23/10/2000
Paper
Insecticide-impregnated 23/10/2000
Paper
Emulsifiable Concentrate 24/10/2000
Emulsifiable Concentrate 24/10/2000
Oil-based Aerosol 25/10/2000
Oil-based Aerosol 28/10/2000
Coil Vaporizer /
Mosquito Coil 28/10/2000
Oil-based Aerosol 30/10/2000
Granular Bait 07/11/2000
Micro Emulsion 09/11/2000
Wettable Powder 09/11/2000
Liquid Lotion 05/12/2000
Solvent-based Aerosol 15/11/2000
Oil-based Aerosol 16/11/2000
Solvent-based Aerosol 22/11/2000
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S/N
122

123

124

125

126
127
128

129

130

131

132
133
134

135

136
137
138

139

140
141
142
143

144
145
146

NEA Reg No
I-OilAE/002/0153

I-WtrAE/002/0154
I-SIvAE/002/0155

I-SIvAE/002/0156

1I-MatVP/002/0157
I-EmICN/016/0158
I-WdsGR/016/0159

I-OilAE/034/0162

I-OilAE/034/0163

I-OilAE/034/0164

I-UlvLQ/001/0165
I-GrnRB/016/0167
I-PstRB/028/0168

I-IpgPA/035/0169

I-IpgPA/036/0170
I-WtrAE/034/0173
I-OilAE/034/0174

I-CoiVP/034/0175

I-CoiVP/034/0176
1I-MatVP/034/0177
I-MatVP/034/0178
I-OilAE/034/0179

I-EmICN/037/0180
I-IpgPA/038/0181
I-WetPD/001/0182

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Texchem Consumers (S) Pte Ltd
Texchem Consumers (S) Pte Ltd

Texchem Consumers (S) Pte Ltd

Bentz Jaz Singapore Pte Ltd
Asiatic Agricultural Industries Pte Ltd
One Stop Habitat-Care Pte Ltd

Lianly Enterprises Co

Hock Seng Food Pte Ltd
Texchem Consumers (S) Pte Ltd

Texchem Consumers (S) Pte Ltd
Texchem Consumers (S) Pte Ltd

Texchem Consumers (S) Pte Ltd
Texchem Consumers (S) Pte Ltd
Texchem Consumers (S) Pte Ltd

Texchem Consumers (S) Pte Ltd

Guardian Laboratories Pte Ltd
Fong Ann Hang Enterprises Pte Ltd

Bentz Jaz Singapore Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name

Shieldtox Odourless CIK
Shieldtox Seek 'N' Kill
Hunter Aerosol

Mortein Knockdown

Shieldtox Supermat
Flash
Agita 10 WG

Fumakilla Roach Killer

Fumakilla Power

Fumakilla Super

Pythrin 33
Agita 1 GB
SPM Professional Roach Bait

No Bugs M'lady

No Bugs M'lady
H20

Fumakilla Aerosol
Jumbo

Fumakilla

Vape Mat F
Jumbo Mat

Fumakilla All Insect Killer

Gesponsa
No Bugs M'lady
Residex P25 WP
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Active Ingredient (S)
Imiprothrin
Permethrin
Bioallethrin
Bioresmethrin
Prallethrin
D-Phenothrin
Prallethrin
D-phenothrin
Prallethrin
Malathion
Thiamethoxam
Imiprothrin
Permethrin
D,D-T-cyphenothrin
Imiprothrin
Deltamethrin
Imiprothrin
D,D-T-Cyphenothrin
Pyrethrins
Thiamethoxam
Boron as Boric Acid

Propoxur

Propoxur

S-bioallethrin
Prallethrin
D-phenothrin

d-allethrin

D-allethrin

d-trans allethrin
prallethrin
prallethrin
d-phenothrin
permethrin
Cypermethrin

Propoxur

Permethrin

% w/w Formulation

0.015
0.279
0.209
0.039
0.042
0.096
0.042
0.096
0.900
84.30
10.0
0.30
0.50
0.15
0.10
0.02
0.30
0.15
0.38
1.0
5.80

1.0

1.0

0.304
0.090
0.050

0.30

0.30

2.344
1.794
0.090
0.050
0.100
5.04

1.0
25.0

Reg Date

Oil-based Aerosol 27/11/2000
Water-based Aerosol 27/11/2000
Solvent-based Aerosol 27/11/2000
Solvent-based Aerosol 28/11/2000
Mat Vaporizer 30/11/2000
Emulsifiable Concentrate 11/12/2000
Water-dispersible Granule 15/12/2000
Oil-based Aerosol 29/01/2001
Oil-based Aerosol 29/01/2001
Oil-based Aerosol 29/01/2001
Ultra-low Volume Liquid 31/01/2001
Granular Bait 07/02/2000
Paste Bait 12/02/2001
Insecticide-impregnated 13/02/2001
Paper
Insecticide-impregnated 13/02/2001
Paper
Water-based Aerosol 15/02/2001
Oil-based Aerosol 15/02/2001
Coil Vaporizer /

Mosquito Coil 15/02/2001
Coil Vaporizer /

Mosquito Coil 15/02/2001
Mat Vaporizer 16/02/2001
Mat Vaporizer 16/02/2001
Oil-based Aerosol 21/02/2001
Emulsifiable Concentrate 22/02/2001
Insecticide-impregnated 23/02/2001
Paper
Wettable Powder 24/02/2001
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S/N
147
148

149

150

151

152
153
154

155

156
157
158
159
160

161

162

163

164

165

166
167
168
169
170

171

172

NEA Reg No
I-MatVP/034/0183
I-GelRB/007/0185

P-LiqLT/007/0187

P-CrmLT/032/0191

I-AquSU/040/0192

I-SusCN/041/0195
I-MicGR/041/0197
I-CoiVP/034/0198

I-CoiVP/034/0199

I-GelRB/041/0200
I-SusCN/041/0201
I-PstRB/012/0203
R-WaxRB/041/0204
I-SusCN/041/0205

P-SIvAE/042/0206
P-GelLLT/042/0207
I-OilAE/002/0208

I-WtrAE/002/0209

I-SIvAE/002/0210

I-EmICN/043/0211
I-MicEW/043/0212
I-GelRB/016/0213
I-LiqVP/034/0214
I-LiqVP/034/0215

I-SIvAE/002/0216

R-WaxRB/016/0217

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
Texchem Consumers (S) Pte Ltd
Bayer (South East Asia) Pte Ltd

Bayer (South East Asia) Pte Ltd

Johnson & Johnson Pte Ltd
Origin Exterminators Pte Ltd

BASF Singapore Pte Ltd
BASF Singapore Pte Ltd

Texchem Consumers (S) Pte Ltd

Texchem Consumers (S) Pte Ltd

BASF Singapore Pte Ltd
BASF Singapore Pte Ltd
Rentokil Initial Singapore Pte Ltd
BASF Singapore Pte Ltd
BASF Singapore Pte Ltd

The Boots Company (Far East) Pte Ltd
The Boots Company (Far East) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

G-Chem (Singapore) Pte Ltd

G-Chem (Singapore) Pte Ltd

Asiatic Agricultural Industries Pte Ltd
Texchem Consumers (S) Pte Ltd
Texchem Consumers (S) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Asiatic Agricultural Industries Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Vape Mat
Blattanex Ultra Gel

Autan Active Pump Spray
Johnson's Baby Moisturizing

Lotion Anti-Mosquito

Vectobac 12 AS

Tenopa SC
Abate 1 SG

Fish Mosquito Destroyer

Fish Mosquito Destroyer C
Siege

Fendona 10 SC
Chlorpyrifos Paste

Storm

Fendona 1.5 SC

Repel Plus Insect
Repellent Spray

Repel Plus Insect
Repellent Gel

Mortein Cockroach Control

Mortein Target

Mortein Fast Knockdown
Cytrex

Citrin

Sieze

Vape Liquid -SL

Vape Liquid

Shieldtox Multi Kill

Roban
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Active Ingredient (S)
d-allethrin

Imidacloprid
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Ethyl Butylacetylamino

- propionate

Bacillus thuringiensis subsp.
israelensis, serotype H-14
(fermentation slurry)
Alpha-cypermethrin
Flufenoxuron

Temephos

d-allethrin

d-trans allethrin

Hydramethylnon
alphacypermethrin
Chlorpyrifos
Flocoumafen
Alphacypermethrin

Diethyltoluamide

Diethyltoluamide

Cypermethrin
Imiprothrin
Bioallethrin
Bioresmethrin
Prallethrin
D-Phenothrin
Tetramethrin
Cypermethrin
Cypermethrin
Propoxur
Prallethrin
Prallethrin
Prallethrin
D-Phenothrin
Tetramethrin
bromadiolone

% w/w Formulation

3.96
2.150

20.0

12.5

85.70

2.94
2.94
1.10

0.200

0.093

2.05
10.00
0.05
0.005
1.47

20.0

20.0

0.200
0.070
0.209
0.039
0.056
0.096
0.216
5.04

5.00

2.00

1.764
0.882
0.056
0.096
0.216
0.005

Reg Date

Mat Vaporizer 26/02/2001
Gel Bait 13/03/2001
Liquid Lotion 16/03/2001
Cream Lotion 14/04/2001
Aqueous Suspension 16/04/2001
Suspension Concentrate 22/05/2001
Micro Granule 15/06/2001
Coil Vaporizer /

Mosquito Coil 19/06/2001
Coil Vaporizer /

Mosquito Coil 19/06/2001
Gel Bait 20/06/2001
Suspension Concentrate 20/06/2001
Paste Bait 23/07/2001
Wax Block Bait 26/07/2001
Suspension Concentrate 26/07/2001
Solvent-based Aerosol 03/08/2001
Gel Lotion 03/08/2001
Oil-based Aerosol 08/08/2001
Water-based Aerosol 08/08/2001
Solvent-based Aerosol 08/08/2001
Emulsifiable Concentrate 21/08/2001
Micro Emulsion 21/08/2001
Gel Bait 28/08/2001
Liquid Vaporizer 28/08/2001
Liquid Vaporizer 28/08/2001
Solvent-based Aerosol 11/09/2001
Wax Block Bait 04/10/2001
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S/N
173
174
175

176

177
178

179

180

181

182
183

184
185
186
187
188

189

190

191
192
193
194
195
196
197
198
199
200
201
202

NEA Reg No

I-LiqVP/005/0218
I-LiqVP/005/0219
I-LiqVP/005/0220

I-GrnRB/044/0221

I-EmICN/029/0222
I-GrnRB/007/0223

I-MicGR/045/0224

I-EmICN/046/0225

I-MicGR/045/0226

I-EmICN/008/0227
I-OilAE/034/0228

P-LiqLT/015/0229
P-LiqLT/015/0230
I-WaxRB/023/0231
I-MicGR/041/0232
I-WtrAE/003/0233

I-WtrAE/003/0234

I-WtrAE/003/0235

I-LiqTN/047/0236
I-LiqTN/048/0237
I-LiqTN/048/0238
I-LiqTN/048/0239
I-LiqTN/048/0240
I-LiqTN/048/0241
I-LiqTN/048/0242
I-LiqTN/048/0243
I-LiqTN/048/0244
I-LiqTN/048/0245
I-LiqTN/048/0246
I-EmICN/049/0247

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Tohtonku (S) Pte. Ltd.
Tohtonku (S) Pte. Ltd.
Tohtonku (S) Pte. Ltd.

Three Stars Umbrella Factory

Zagro Singapore Pte Ltd
Bayer (South East Asia) Pte Ltd

Best Chemical Co (S) Pte Ltd
Syngenta Asia Paciffic Pte Ltd
Best Chemical Co (S) Pte Ltd

Agro Technic Pte Ltd
Texchem Consumers (S) Pte Ltd

S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd
Sara Lee Singapore Pte Ltd
BASF Singapore Pte Ltd
Okada Ecotech Pte Ltd

Okada Ecotech Pte Ltd

Okada Ecotech Pte Ltd

MSR Green Corporation (S) Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Ecolab Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
ARS No Mat P

ARS No Mat Q

ARS No Mat SQ

Top Gun

Jentik-Jentik 50
Quick Bayt D

Mosquito Killer

Actellic 50 EC

Mosquito Killer

Pirimifog 50 EC
Fish Brand Aerosol

OFF! Insect Repellent Lotion
OFF! Insect Repellent Spray
Ridsect Cockroach Baits
Abate 1 SG

VSAFE Hand Spray
VSAFE Hand Spray

(Extra Strength)

VSAFE Extra Strength
Aerosol Spray

Richpra

Cypermethrin
Cypermethrin
Cypermethrin

Permethrin 25/75
Permethrin 25/75
Permethrin 25/75

Esbiol

Esbiol

Bioallethrin

Bioallethrin

Pestgard Residual Insecticide
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Active Ingredient (S)
Prallethrin
Prallethrin
Prallethrin
Cypermethrin

Borax

Temephos Technical (90%)
Imidacloprid

Bacillus thuringiensis
subsp. israelensis,
serotype H-14

(7000 ITU/ Mg)
Pirimiphos Methyl
Bacillus thuringiensis
subsp. israelensis,
serotype H-14

(7000 ITU/ Mg)
Pirimiphos-Methyl
D-Allethrin
D-Phenothrin
Diethyltoluamide
Diethyltoluamide
Fenitrothion
Temephos
Etofenprox

Etofenprox

Etofenprox

Prallethrin
Cypermethrin
Cypermethrin
Cypermethrin
Permethrin 25/75
Permethrin 25-75
Permethrin
S-bioallethrin
S-bioallethrin
Bioallethrin
Bioallethrin
Permethrin 25:75

% w/w Formulation

0.860
2.470
1.680
0.100
4.000
55.55
0.500

2.860

48.50

2.860

50.20
0.297
0.101
7.50

7.00

5.000
1.100
0.600

1.250

1.250

90.00
93.00
93.00
93.00
93.00
93.00
93.00
95.00
95.00
93.00
93.00
48.12

Reg Date
Liquid Vaporizer 27/10/2001
Liquid Vaporizer 27/10/2001
Liquid Vaporizer 27/10/2001
Granular Bait 28/11/2001
Emulsifiable Concentrate 12/12/2001
Granular Bait 13/12/2001
Micro Granule 13/12/2001
Emulsifiable Concentrate 14/12/2001
Micro Granule 24/12/2001
Emulsifiable Concentrate 13/04/2002
Oil-based Aerosol 06/05/2002
Liquid Lotion 09/05/2002
Liquid Lotion 09/05/2002
Wax Block Bait 06/06/2002
Micro Granule 09/07/2002
Water-based Aerosol 28/08/2002
Water-based Aerosol 28/08/2002
Water-based Aerosol 10/09/2002
Technical, liquid 18/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Technical, liquid 30/10/2002
Emulsifiable Concentrate 17/12/2002
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S/N
203
204

205
206
207
208

209
210
211

212

213

214
215
216
217

218

219

220

221
222
223
224

225

226

227
228

229

NEA Reg No
I-LiqTN/047/0248
I-PstRB/050/0249

I-IpgCH/051/0250
I-SIVAE/002/0251
P-CrmLT/015/0252
P-SIVAE/015/0253

P-LiqLT/015/0254
I-GelRB/052/0255
P-CrmLT/015/0256

P-SIvAE/015/0257

P-LiqLT/015/0258

P-SIvAE/015/0259
P-CrmLT/015/0260
I-OilIEW/016/0261
I-Gel VP/015/0262

I-OilAE/015/0263
I-WtrAE/015/0264

I-CoiVP/015/0265

1I-MatVP/015/0266
I-TabRB/015/0267
I-TabRB/015/0268
I-LiqVP/015/0269

I-IpgCH/053/0270

I-WaxRB/002/0271

I-LiqVP/002/0272
I-MatVP/002/0273

I-OilAE/054/0274

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
MSR Green Corporation (S) Pte Ltd
Diethelm Singapore Pte Lte

Gruntek International

Reckitt Benckiser (Singapore) Pte Ltd
S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd
Giltex International Marketing

S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd
Asiatic Agricultural Industries Pte Ltd
S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd
S.C. Johnson & Son Pte Ltd

Matsben Corporation Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
Maya Manufacturing &

Trading Co. Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Rich-Dpheno
Combat Roach Killer

Magik Lines Chalk

Mortein Ultra

Autan Family Cream Lotion
Autan Active Body Spray

Autan Active Pump Spray
Top Bait Cockroach Gel

Autan Family Cream Lotion
Autan Active Body Spray

Autan Active Pump Spray

Autan Classic Aerosol Spray
Autan Classic Cream Lotion
Malanon 95%

Baygon Master

Baygon All Insect Killer
Baygon Mosquito Killer

Baygon Mosquito Coil

Baygon Mosquito Mat
Baygon Roach Bait Station
Baygon Roach Bait Station
baygon genius

Terminator

Mortein Nest Kill

Mortein Liquid
Mortein Red Mats

Mosfly Insect Killer
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Active Ingredient (S)
D-Phenothrin
Fipronil

Cypermethrin

Imiprothrin (50%)
D-Phenothrin (92%)
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Propoxur
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Hydroxyethyl Isobutyl
Piperidine Carboxylate
Diethyltoluamide
Diethyltoluamide
Malathion
transfluthrin

Propoxur

Cyfluthrin
Transfluthrin
Cyfluthrin

transfluthrin

d-allethrin

Chlorpyrifos
Chlorpyrifos
Bio-allethrin

Cypermethrin

Chlorpyrifos (99%)

Chlorpyrifos (20% microencapsulated)
Esbiothrin

Prallethrin (90%)

D-Tetramethrin

Cyphenothrin

% w/w Formulation

90.00
0.050

1.000

0.080
0.109

10.00

16.00

20.00
1.000
10.00

16.00

20.00

16.000
15.000
95.00
37.500
0.750
0.025
0.040
0.025

0.030

5.000
0.500
0.500
3.600

1.000

0.353
0.753
2.60

0.990
0.100
0.300

Reg Date

Technical, liquid 06/01/2003
Paste Bait 27/01/2003
Insecticide-impregnated

Chalk 30/01/2003
Solvent-based Aerosol 30/01/2003
Cream Lotion 18/02/2003
Solvent-based Aerosol 18/02/2003
Liquid Lotion 18/02/2003
Gel Bait 18/02/2003
Cream Lotion 18/02/2003
Solvent-based Aerosol 18/02/2003
Liquid Lotion 18/02/2003
Solvent-based Aerosol 19/02/2003
Cream Lotion 19/02/2003
Emulsion, oil in water 19/02/2003
Gel Vaporiser 20/02/2003
Oil-based Aerosol 20/02/2003
Water-based Aerosol 20/02/2003
Coil Vaporizer /

Mosquito Coil 20/02/2003
Mat Vaporizer 20/02/2003
Tablet Bait 20/02/2003
Tablet Bait 21/02/2003
Liquid Vaporizer 21/02/2003
Insecticide-impregnated

Chalk 19/02/2003
Wax Block Bait 21/02/2003
Liquid Vaporizer 25/02/2003
Mat Vaporizer 26/02/2003
Oil-based Aerosol 27/02/2003
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S/N

230

231

232

233
234
235

236

237

238
239
240
241
242
243

244

245
246
247
248
249

250

251

252
253

254

255
256

NEA Reg No

I-EmICN/039/0275

I-MicGR/010/0276

I-WtrAE/002/0277

P-LiqLT/055/0278
P-SIvAE/055/0279
I-LiqTN/048/0280

I-EmICN/039/0281

I-WdsGR/048/0283

I-LiqTN/048/0284
I-EmICN/048/0285
I-WsIGR/057/0286
I-LiqTN/048/0287
I-LiqTN/048/0288
I-EmICN/046/0289

I-WdsGR/048/0290

I-GelRB/007/0291
I-LiqTN/048/0292
I-LiqTN/048/0293
I-LiqTN/048/0294
R-PelRB/046/0295

I-WdsGR/045/0296

I-WdsGR/045/0297

I-LiqVP/002/0298
I-OilAE/015/0299

I-WtrAE/015/0300

I-WaxRB/002/0301
I-MicGR/048/0302

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
Equitchem Pesticides &
Equipment Trading

Sumitomo Chemical Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Sato Pharmaceutical (S) Pte Ltd
Sato Pharmaceutical (S) Pte Ltd
Sumitomo Chemical Singapore Pte Ltd

Equitchem Pesticides &
Equipment Trading

Sumitomo Chemical Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Agsin Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Syngenta Asia Paciffic Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

Bayer (South East Asia) Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Syngenta Asia Paciffic Pte Ltd

Best Chemical Co (S) Pte Ltd

Best Chemical Co (S) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
S.C. Johnson & Son Pte Ltd

S.C. Johnson & Son Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Sumitomo Chemical Singapore Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name

Cyperstrike 100

Vectobac G Biological Larvicide

Shieldtox Hunter

Tact For Removal Of Insects
Tact For Insect Repellent Spray
Gokilaht-S

Zymethrin 500

VectoBac WG Biological Larvicide

SumiOne Technical Grade
SumiOne SEC

Vactor 1G

Esbiothrin

Esbiothrin

Actellic 50 EC

Vectolex WG

Maxforce Gold
Bioresmethrin

Bioresmethrin (Bilaq)
Bioresmethrin (Agro-Chemie)
Talon

Mosquito Dunks (Bti Briquets)

Mosquito Dunks (Bti Briquets)

Shieldtox Liquid Vapour
Baygon All Insect Killer

Baygon Mosquito Killer

Shieldtox Cockroach Bait
Sumilarv 0.5 G
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Active Ingredient (S)
cypermethrin

Bacillus thuringiensis
israelensis

Bioallethrin

Bioresmethrin
N,N-Diethyl-m-Toluamide
N,N-Diethyl-m-Toluamide
D,d-T-cyphenothrin

Cypermethrin

Bacillus thuringiensis israelensis,
Strain H14 fermentation solids &
solubles

Metofluthrin

Metofluthrin

Temephos

d-Trans Allethrin 75/25
d-Trans Allethrin 75/25
Pirimiphos-methyl

Bacillus sphaericus,

strain 2362 (650 BS ITU/mg)
fipronil

Bioresmethrin

Bioresmethrin

Bioresmethrin

Brodifacoum

Bacillus Thuringiensis
subspecies Israelensis
Serotype H-14, 7000 ITU/mg
Bacillus Thuringiensis
subspecies Israelensis
Serotype H-14, 7000 ITU/mg
Esbiothrin

Propoxur

Cyfluthrin

Transfluthrin

Cyfluthrin

Chlorpyrifos

Pyriproxyfen

% w/w Formulation

10.00 Emulsifiable Concentrate
2.80 Micro Granule

0.209

0.039 Water-based Aerosol
12.10 Liquid Lotion

12.10 Solvent-based Aerosol
93.00 Technical, liquid

5.00 Emulsifiable Concentrate
37.40 Water-dispersible Granule
93.00 Technical, liquid

5.00 Emulsifiable Concentrate
1.00 Micro Granule

93.00 Technical, liquid

93.00 Technical, liquid

49.02 Emulsifiable Concentrate
51.20 Water-dispersible Granule
0.03 Gel Bait

93.00 Technical, liquid

93.00 Technical, liquid

93.00 Technical, liquid

0.005 Pelleted Bait

10.31 Water-dispersible Granule
10.31 Water-dispersible Granule
2.60 Liquid Vaporizer

0.750 .

0.025 Oil-based Aerosol

0.040

0.025 Water-based Aerosol

0.50 Wax Block Bait

0.50 Micro Granule

Reg Date

12/03/2003

21/03/2003

24/03/2003

02/03/2003
02/04/2003
11/04/2003

17/04/2003

24/04/2003

26/04/2003
06/05/2003
08/05/2003
13/05/2003
20/05/2003
21/05/2003

02/06/2003

05/06/2003
17/06/2003
17/06/2003
17/06/2003
24/06/2003

15/07/2003

23/07/2003

30/07/2003
08/08/2003

08/08/2003

07/08/2003
11/08/2003

Updated on 9 Sep 2010



S/N

257

258

259

260
261

262
263
264

265

266
267

268

269

270

271
272
273
274

275

276
277
278

NEA Reg No

I-OilAE/023/0303

I-OilAE/023/0304

I-OilAE/023/0305

I-OilAE/002/0306
I-SIvAE/002/0307

I-GrnRB/058/0308
I-GelRB/059/0309
I-WtrAE/015/0310

I-OilAE/015/0311

I-SIvAE/001/0312
I-GelRB/008/0313

I-OilAE/051/0314

I-CoiVP/048/0315

I-CoiVP/010/0316

I-LiqTN/047/0317
I-LiqTN/047/0318
I-LiqTN/047/0319
I-LiqTN/047/0320

I-OilAE/030/0321

I-SolCN/057/0322
I-SusCN/057/0323
I-SusCN/061/0324

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Sara Lee Singapore Pte Ltd
Sara Lee Singapore Pte Ltd

Sara Lee Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

Teba Engineering & Enterprises
Allworld Enterprise

S.C. Johnson & Son Private Limited
S.C. Johnson & Son Private Limited

Bentz Jaz Singapore Pte Ltd
Agro Technic Pte Ltd

Gruntek International

Sumitomo Chemical Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

MSR Green Corporation (S) Pte Ltd
MSR Green Corporation (S) Pte Ltd
MSR Green Corporation (S) Pte Ltd
MSR Green Corporation (S) Pte Ltd

Lian Soon Siong Trading Co.

Agsin Pte Ltd
Agsin Pte Ltd
Sundat (S) Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name

Ridsect No Mos - Citrus

Ridsect No Mos - Lavender

Ridsect No Mos - Orange

Mortein Roach & Ant Killer

Shieldtox Multi Kill All Insect Killer

"Golden Thunder" Ants
& Cockroaches Killer
1 Step Cockroach Gel Bait

Baygon Mosquito Killer

Baygon All Insect Killer

EcoPCO ACU Contact
Insecticide
Avert Cockroach Gel Bait

Bat Crawling Insect Killer

SumiOne Gold

SumiOne Super

RichBeta
RichDelt
RichCyper
RichPerme

Trad

Imidacloprid 9.6% SL
Imidacloprid 18.2% SC
Sunmerin A
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Active Ingredient (S)

Prallethrin
D-Phenothrin
Tetramethrin
Prallethrin
D-Phenothrin
Tetramethrin
Prallethrin
D-Phenothrin
Tetramethrin
Imiprothrin
Cypermethrin
Imiprothrin
D-phenothrin
Cypermethrin
Borax
Propoxur
Transfluthrin
Cyfluthrin
Propoxur
Cyfluthrin

2-Phenethyl Propionate

Abamectin
Tetramethrin
Permethrin
Deltamethrin

Metofluthrin

Metofluthrin

d-Trans Allethrin 75:25
Deltamethrin
Cypermethrin
Permethrin

Imiprothrin

Permethrin
Imidacloprid
Imidacloprid

Alpha Cypermethrin

% w/w Formulation

0.07
0.05
0.10
0.07
0.05
0.10
0.07
0.05
0.10
0.03
0.15
0.04
0.10
1.00
4.00
1.00
0.040
0.025
0.750
0.025

0.10

0.05

0.300
0.100
0.005

0.0075

0.005

93.00
93.00
90.00
90.00
0.10
0.30
9.60
18.20
5.00

Oil-based Aerosol

Oil-based Aerosol

Oil-based Aerosol

Oil-based Aerosol
Solvent-based Aerosol

Granular Bait
Gel Bait

Water-based Aerosol
Oil-based Aerosol

Solvent-based Aerosol

Gel Bait

Oil-based Aerosol

Coil Vaporizer /
Mosquito Coil

Coil Vaporizer /
Mosquito Coil

Technical, liquid
Technical, liquid
Technical, liquid
Technical, liquid

Oil-based Aerosol

Soluble Concentrate
Suspension Concentrate
Suspension Concentrate

Reg Date

09/09/2003

09/09/2003

09/09/2003

15/10/2003
28/10/2003

29/10/2003
29/10/2003
26/11/2003

26/11/2003

02/01/2004
02/01/2004

15/01/2004

05/02/2004

05/02/2004

09/02/2004
09/02/2004
12/02/2004
12/02/2004

01/03/2004

16/03/2004
19/03/2004
31/03/2004
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S/N
279

280
281

282
283
284
285
286

287

288
289
290
291
292
293
294
295
296

297

298

299

300

301
302

303

304

305
306

NEA Reg No
I-MicGR/039/0325

I-GelRB/008/0326
P-LiqLT/032/0327

I-GelRB/016/0328
I-GelRB/016/0329
I-EmICN/016/0330
I-PstRB/062/0331
I-PstRB/062/0332

I-AquSU/045/0333

I-EmICN/003/0334
I-NetIM/063/0335

I-EmICN/057/0336
I-EmICN/057/0337
I-EmICN/051/0338
I-EmICN/057/0339
I-GrnRB/064/0340
I-CapSU/016/0341
I-CapSU/016/0342

I-SIvAE/065/0343

I-EmIPN/066/0344
I-OilIEW/003/0345
I-WetPD/067/0346

I-EmICN/056/0347
I-OilIEW/003/0348

I-OilAE/015/0349

P-LiqLT/015/0350

I-MatVP/015/0351
I-EmICN/003/0352

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
Equitchem Pesticides &
Equipment Trading
Agro Technic Pte Ltd

Johnson & Johnson Pte Ltd

Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd
Sensatec (Asia) Pte Ltd
Sensatec (Asia) Pte Ltd

Best Chemical Co (S) Pte Ltd

Okada Ecotech Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Agsin Pte Ltd

Agsin Pte Ltd

Gruntek International

Agsin Pte Ltd

Fan Sin Engineering Co.

Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Creative Network International (S) Pte Ltd
Premacom Services
Okada Ecotech Pte Ltd

Agromed Resources Pte Ltd

Victagro Pte Ltd
Okada Ecotech Pte Ltd

S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited
Okada Ecotech Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Temphos AB 1% SG

Agrogel Cockroach Gel Bait
Johnson's Baby Clear Lotion
Anti-mosquito

Sieze Plus

Sieze Platinum RB

Aztec 50 EC

Combat Roach Killer
Wipeout

AQUABAC xt

Biovectrol 20EM
Olyset Net

Demax

Zapex 5

Grunpro D 2.8% EC
Zalathion

FBI

D-Fence MC

Vycon MC

Co-Go

PC-Cide
Vecterm 10EW
Moskil

Delete
Vecterm 20EW

Baygon Mosquito Killer

OFF! Soft & Scented
Insect Repellent Lotion
Baygon Aluminum Mat
Vecterm-20EM
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Active Ingredient (S)
Temephos

Abamectin

Ethyl Butylacetylamino
-propionate
Chlorpyrifos
Hydramethylnon
Pirimiphos-methyl
Fipronil

Fipronil

Bacillus thuringiensis
Israelensis Solids,
Spores & Insecticidal Toxins,
1,200 ITU/mg
Etofenprox
Permethrin
Deltamethrin
Cypermethrin
Deltamethrin
Malathion

Fipronil
Deltamethrin
Lambda-Cyhalothrin
Cypermethrin
Permethrin
Chlorpyrifos
Decamethrin
Propoxur

Etofenprox

Bacillus thuringiensis
subsp. Israelensis
serotype H 14
Deltamethrin
Etofenprox
Prallethrin
Permethrin

N,N-Diethyltoluamide

D-Allethrin
Etofenprox

% w/w Formulation

1.00

0.05
12.50

1.00
2.00
49.02
0.05
0.05

8.00

20.00
2.00
2.50
5.00
2.80
84.00
0.05
2.50
2.50
0.40
0.20
0.50
0.05
0.05
10.00

5.00

2.50

20.00
0.108
0.109

15.00

5.09
20.00

Reg Date
Micro Granule 02/04/2004
Gel Bait 14/04/2004
Liquid Lotion 15/04/2004
Gel Bait 16/04/2004
Gel Bait 16/04/2004
Emulsifiable Concentrate 26/04/2004
Paste Bait 26/04/2004
Paste Bait 26/04/2004
Aqueous Suspension 10/05/2004
Emulsifiable Concentrate 13/05/2004
Impregnated Bed Net 22/05/2004
Emulsifiable Concentrate 08/06/2004
Emulsifiable Concentrate 08/06/2004
Emulsifiable Concentrate 09/06/2004
Emulsifiable Concentrate 21/06/2004
Granular Bait 24/06/2004
Capsule Suspension 01/07/2004
Capsule Suspension 01/07/2004
Solvent-based Aerosol 09/07/2004
Paint, emulsion 14/07/2004
Emulsion, oil in water 14/07/2004
Wettable Powder 17/07/2004
Emulsifiable Concentrate 23/07/2004
Emulsion, oil in water 13/08/2004
Oil-based Aerosol 23/08/2004
Liquid Lotion 06/09/2004
Mat Vaporizer 24/09/2004
Emulsifiable Concentrate 04/10/2004
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S/N
307
308

309

310
311
312
313
314
315

316

317

318
319
320
321
322

323

324
325
326
327
328
329
330

331

332
333
334

335

336
337
338

NEA Reg No
I-GelRB/068/0353
R-WaxRB/029/0354

P-LiqLT/032/0355

I-GrnRB/029/0356
I-EmICN/056/0357
I-OImLQ/008/0358
I-EmICN/069/0359
R-PelRB/056/0360
1-GenSM/047/0361

I-EmICN/056/0362

I-OilAE/015/0363

I-MicEW/012/0364
I-EmICN/001/0365
I-GrnRB/070/0366
I-SusCN/008/0367

I-MicCN/063/0368

I-LiqTN/063/0369

I-OilIEW/007/0370
I-LiqTN/007/0371
I-DusPD/007/0372
I-GenSM/007/0373
I-WetPD/007/0374
I-SusCN/007/0375
I-DusPD/007/0376

I-OilIEW/007/0377

I-LiqTN/007/0378
I-EmICN/007/0379
I-EmICN/007/0380

I-EmICN/007/0381

I-EmICN/007/0382
I-WetPD/007/0383
I-GrnRB/071/0384

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
1 Step Pest Control Services Pte Ltd
Zagro Singapore Pte Ltd

Johnson & Johnson Pte Ltd

Zagro Singapore Pte Ltd

Victagro Pte Ltd

Agro Technic Pte Ltd

Go-Green Pte Ltd

Victagro Pte Ltd

MSR Green Corporation (S) Pte Ltd

Victagro Pte Ltd

S.C. Johnson & Son Private Limited

Rentokil Initial Singapore Private Limited
Bentz Jaz Singapore Pte Ltd

WIJ Organization

Agro Technic Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd

Bayer (South East Asia) Pte Ltd

Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd

Bayer (South East Asia) Pte Ltd

Bayer (South East Asia) Pte Ltd
Bayer (South East Asia) Pte Ltd
Radha Exports Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
1 Step Cockroach Gel Bait
Larinat Bait

Johnson's Baby Clear
Lotion Anti-Mosquito
ZaZaFly

Sniper 10 EC

PY-ZAP

Boxer-30% EC

Nofar-1

Speed

Phinco T-22

Baygon All Insect Killer

PyGo

EFI ME

Gold Cannon Once For All
Bistar 8% SC

Sumithion 20MC

Kenya Pyrethrum Refined
Conc. Extract 25% (PALE)
Aqua Deltacide

Cislin 30

Coopex Insect Powder
Coopex Smoke Generator
Coopex WP

Crackdown

Crackdown Insect Powder

Crackdown Rapide

Musal
Cislin
Crackdown 15 EC

Deltacide

Resigen

Cislin WP
Superior Ants &
Cockroaches Killer
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Active Ingredient (S)
Propoxur
Bromadiolone

Ethyl Butylacetylamino
-Propionate
Azamethiphos
Cypermethrin
Pyrethrins

Etofenprox
Brodifacoum
Cypermethrin
Permethrin
Tetramethrin
Cyfluthrin

Imiprothrin
d-phenothrin
Pyrethrins
Cypermethrin
Bifenthrin

Fenitrothion

Pyrethrins

Deltamethrin
Deltamethrin
Permethrin 25/75
Permethrin
Permethrin 25/75
Deltamethrin
Deltamethrin
Deltamethrin
S-Bioallethrin
Bromadiolone
Deltamethrin
Deltamethrin
S-Bioallethrin
Deltamethrin
S-bioallethrin
Permethrin 25/75
Deltamethrin
Cypermethrin
Borax

% w/w Formulation

1.00 Gel Bait
0.005 Wax Block Bait
12.50 Liquid Lotion
1.00 Granular Bait
10.00 Emulsifiable Concentrate
4.10 Oil-miscible Liquid
30.00 Emulsifiable Concentrate
0.005 Pelleted Bait
8.00 Smoke Generator
9.75 .

Emulsifiable Concentrate
1.50
0.015 .
0.050 Oil-based Aerosol
10.00 Micro Emulsion
4.10 Emulsifiable Concentrate
0.10 Granular Bait
7.80 Suspension Concentrate
20.00 Micro-capsule Concentrate
25.00 Technical, liquid
2.00 Emulsion, oil in water
28.40 Technical, liquid
0.50 Dustable Powder
13.50 Smoke Generator
25.00 Wettable Powder
0.97 Suspension Concentrate
0.05 Dustable Powder
2.50 . o
500 Emulsion, oil in water
0.24 Technical, liquid
2.80 Emulsifiable Concentrate
1.57 Emulsifiable Concentrate
0.85 .
0.60 Emulsifiable Concentrate
0.80 .
18.70 Emulsifiable Concentrate
2.50 Wettable Powder
0.10 .
4.00 Granular Bait

Reg Date
15/10/2004
08/11/2004

09/11/2004

18/11/2004
19/11/2004
24/11/2004
06/12/2004
06/12/2004
07/12/2004

17/12/2004

22/12/2004

04/01/2005
11/01/2005
24/01/2005
15/02/2005
16/02/2005

16/02/2005

17/02/2005
17/02/2005
17/02/2005
17/02/2005
17/02/2005
17/02/2005
17/02/2005

17/02/2005

17/02/2005
17/02/2005
17/02/2005

17/02/2005

17/02/2005
17/02/2005
18/02/2005
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S/N
339
340
341
342
343
344

345

346

347

348

349
350

351
352

353

354
355

356

357

358
359

360

361
362
363

364

365
366

NEA Reg No

I-PstRB/062/0385
I-PstRB/062/0386
I-MicGR/008/0387
I-EmICN/003/0388
I-MicGR/072/0389
I-EmICN/008/0390

I-PstRB/073/0391
I-OilAE/015/0392
I-OilAE/015/0393

I-LiqSP/015/0394

I-MicGR/074/0395
I-LiqVP/002/0396

I-PstRB/015/0398
I-DusPD/075/0399

I-CoiVP/015/0400

I-WetPD/074/0401
1-AquFU/076/0402

I-SIvAE/002/0403
I-SIvAE/002/0404

I-LiqVP/015/0405
I-EmICN/077/0406

I-OilAE/054/0407

I-EmICN/008/0408
R-TrkPD/008/0409
I-EmICN/008/0410

I-EmICN/008/0411

I-GenSM/001/0412
I-LiqSP/078/0413

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Sensatec (Asia) Pte Ltd
Sensatec (Asia) Pte Ltd
Agro Technic Pte Ltd
Okada Ecotech Pte Ltd
Singapore Horti-Flora
Agro Technic Pte Ltd

Gold Eagle International (S) Pte Ltd
S.C. Johnson & Son Private Limited
S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited

Zagro Singapore Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

S.C. Johnson & Son Private Limited
Natural Earth

S.C. Johnson & Son Private Limited

Zagro Singapore Pte Ltd
Unique Environmental Services Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

S.C. Johnson & Son Private Limited
Sumitomo Chemical Singapore Pte Ltd

Maya Manufacturing &
Trading Co. Pte Ltd

Agro Technic Pte Ltd
Agro Technic Pte Ltd
Agro Technic Pte Ltd

Agro Technic Pte Ltd

Bentz Jaz Singapore Pte Ltd
Medipharm Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Combat Roach Killer
Wipeout

Creek 1.0 G

Biovectrol 10EM
SPAR 1% S.G.
Agrofog 5.0 EC
Duoduomie Lure And
Kill Magic Box
Baygon Crawling
Insect Killer

Baygon Crawling
Insect Killer

OFF! Aqua Spritz
Insect Repellent Spray
Vactor 1G

Mortein Liquid

Baygon Double Control
Roach Bait

Natural Earth Organic
Insecticide

Baygon Mosquito Coil
(Lavender)

ZaZacron

Red Earth Aqua Fumigator

Shieldtox Rapid Killer

Mortein Instant Kill

Baygon Electric Mosquito
Repeller Refill
Gokilaht-S SEC

Mosfly

Pynosect PCO
Coumatrac
Fossil 6.5 EC

Pynosect 10

Protector Insecticide Smoke
Sketolene Shield

Page 13 of 21

Active Ingredient (S)
Fipronil

Fipronil

Temephos

Etofenprox

Temephos

Cyfluthrin

Aprocarb

Imiprothrin
Cypermethrin
Imiprothrin
Cypermethrin
N,N-Diethyl-Meta
-Toluamide
Temephos
Esbiothrin

Abamectin
Pyrethrins

Transfluthrin

Azamethiphos
D-T80-Cyphenothrin
Imiprothrin
Cypermethrin
D-phenothrin
Prallethrin

Prallethrin

d,d-trans-cyphenothrin
Tetramethrin
D-allethrin
D-phenothrin
Permethrin
Coumatetralyl
Cypermethrin
Permethrin
Tetramethrin
Permethrin
N,N-Diethyl-M-Toluamide

% w/w Formulation

0.05
0.05
1.00
10.0
1.00
5.00

0.10

0.10
0.10
0.10
0.10

15.0

1.00
2.60

0.05

0.20

0.03

10.0
7.20
0.03
0.15
0.100
0.073

1.25

5.90
0.12
0.24
0.14
21.70
0.75
6.50
18.65
9.33
4.75
20.0

Reg Date

Paste Bait 29/03/2005
Paste Bait 29/03/2005
Micro Granule 08/04/2005
Emulsifiable Concentrate 13/04/2005
Micro Granule 21/04/2005
Emulsifiable Concentrate 22/04/2005
Paste Bait 03/05/2005
Oil-based Aerosol 09/05/2005
Oil-based Aerosol 09/05/2005
Liquid Spray (Insecticide) 27/05/2005
Micro Granule 30/05/2005
Liquid Vaporizer 30/05/2005
Paste Bait 10/06/2005
Dustable Powder 13/06/2005
Coil Vaporizer /

Mosquito Coil 14/06/2003
Wettable Powder 28/06/2005
Aqua Fumigator 05/07/2005
Solvent-based Aerosol 11/07/2005
Solvent-based Aerosol 13/07/2005
Liquid Vaporizer 02/08/2005
Emulsifiable Concentrate 18/08/2005
Oil-based Aerosol 19/08/2005
Emulsifiable Concentrate 23/08/2005
Tracking Powder 23/08/2005
Emulsifiable Concentrate 24/08/2005
Emulsifiable Concentrate 25/08/2005
Smoke Generator 13/09/2005
Liquid Spray (Insecticide) 27/09/2005
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S/N
367

368
369

370

371
372
373
374
375
376
377
378
379
380
381
382

383

384
385
386
387
388

389

390
391
392
393
394

395

396
397
398
399
400

NEA Reg No
I-CoiVP/054/0414

I-EmICN/074/0415
I-EmICN/074/0416

P-WetTS/079/0417

I-EmICN/074/0418
I-EmICN/074/0419
I-EmICN/074/0420
I-EmICN/074/0421
I-EmICN/074/0422
I-EmICN/074/0423
I-EmICN/074/0424
I-EmICN/074/0425
P-SIvAE/080/0426
I-EmICN/007/0427
I-CapSU/074/0428
I-WtrAE/081/0429

I-WtrAE/065/0430

I-EmICN/074/0431
I-EmICN/074/0432
P-ConGL/014/0433
I-EmICN/074/0434
I-EmICN/003/0435

I-LiqSP/082/0436

I-EmICN/074/0437
I-PapVP/002/0438
1-PapVP/002/0439
I-SusCN/083/0440
I-EmICN/074/0441

I-EmICN/039/0442

P-SIvAE/015/0443
P-SIvAE/015/0444
I-MicGR/074/0445
I-EmICN/074/0446
I-DusPD/051/0447

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Maya Manufacturing &
Trading Co. Pte Ltd
Zagro Singapore Pte Ltd
Zagro Singapore Pte Ltd

Pigeon Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

3M Technologies (S) Pte Ltd

Bayer (South East Asia) Pte Ltd
Zagro Singapore Pte Ltd

Taylor Stanley (S) Pte Ltd

Creative Network

International (S) Pte Ltd

Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Fair Chem Industries Pte Ltd

Zagro Singapore Pte Ltd

Okada Ecotech Pte Ltd

NU Skin Enterprises

Singapore Pte Ltd

Zagro Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
World Health Technologies Pte Ltd
Zagro Singapore Pte Ltd

Equitchem Pesticides &

Equipment Trading

S.C. Johnson & Son Private Limited
S.C. Johnson & Son Private Limited
Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

Gruntek International

NEA Pesticides / Repellents Register

Trade / Brand Name
Mosfly

Jentik-Jentik 500
Zapyrifos 38.5EC

Anti-Mosquito Wet Tissues

Zapyrifos 38EC
Perfectin 13
Perfectin 15
Perfectin 20
Perfectin 25
Zapex 5
Zalathion
Demax

3M Ultrathon Insect Repellent
Unden 20 EC
Chlorcap

Kitz X-PEL 100

Sky-Radar NF

Zapex 10

Zapex 15

Enprotec Insect Repellent
Zapex 20

Vecterm 10EM

Epoch Body Armor

Insect Repellent

Zapex 25

Mortein Activ Air 10 Nights
Mortein Activ Air 30 Nights
Bistar 8% SC Insecticide
Demax 1.5

Supremo 250

OFF! Active Insect Repellent I
OFF! Active Insect Repellent I
Vactor 1 G

Jentik-Jentik 50

Magik Puff
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Active Ingredient (S)
D-allethrin

Temephos

Chlorpyrifos

Ethyl Butylacetylamino
propionate
Chlorpyrifos
Permethrin

Permethrin

Permethrin

Permethrin
Cypermethrin
Malathion
Deltamethrin
N,N-diethyl-m-toluamide
Propoxur

Chlorpyrifos
Etofenprox

Prallethrin
d-phenothrin
Cypermethrin
Cypermethrin
N,N-Diethyl-M-Toluamide
Cypermethrin
Etofenprox

Ethyl Butylacetylamino
propionate
Cypermethrin
Metofluthrin
Metofluthrin
Bifenthrin
Deltamethrin

Permethrin

N, N-diethyl-m-toluamide
N, N-diethyl-m-toluamide
Temephos

Temephos Technical (90%)
Cypermethrin

% w/w Formulation

Coil Vaporizer /
0-20 Mosquito Coil
44.6 Emulsifiable Concentrate
38.5 Emulsifiable Concentrate
10.0 Wet Tissue
38.0 Emulsifiable Concentrate
13.0 Emulsifiable Concentrate
15.0 Emulsifiable Concentrate
20.0 Emulsifiable Concentrate
25.0 Emulsifiable Concentrate
5.00 Emulsifiable Concentrate
84.0 Emulsifiable Concentrate
2.84 Emulsifiable Concentrate
25.0 Solvent-based Aerosol
20.0 Emulsifiable Concentrate
25.0 Capsule Suspension
1.00 Water-based Aerosol
882 Water-based Aerosol
10.0 Emulsifiable Concentrate
15.0 Emulsifiable Concentrate
20.0 Contact Gel
20.0 Emulsifiable Concentrate
10.0 Emulsifiable Concentrate
10.0 Liquid Spray (Insecticide)
25.0 Emulsifiable Concentrate
0.28 Paper Emanation (Insecticide)
0.73 Paper Emanation (Insecticide)
7.80 Suspension Concentrate
1.70 Emulsifiable Concentrate
25.0 Emulsifiable Concentrate
15.0 Solvent-based Aerosol
15.0 Solvent-based Aerosol
1.0 Micro Granule
55.55 Emulsifiable Concentrate
1.0 Dustable Powder

Reg Date
29/09/2005

29/09/2005
30/09/2005

03/10/2005

06/10/2005
06/10/2005
06/10/2005
11/10/2005
11/10/2005
19/10/2005
21/10/2005
07/11/2005
11/11/2005
18/11/2005
18/11/2005
21/11/2005

21/11/2005

24/11/2005
29/11/2005
30/11/2005
30/11/2005
01/12/2005

02/12/2005

02/12/2005
07/12/2005
07/12/2005
13/12/2005
16/12/2005

04/01/2006

23/01/2006
23/01/2006
27/01/2006
27/01/2006
02/02/2006

Updated on 9 Sep 2010



S/N
401
402
403
404
405
406
407

408

409
410
411

412

413

414
415

416
417

418
419
420

421

422

423

424
425

426

NEA Reg No
P-LiqLT/084/0448
P-CrmLT/084/0449
P-LiqLT/084/0450
P-LiqSP/084/0451
I-TabRB/085/0452
I-MatVP/001/0453
I-WetPD/025/0454

I-SIvAE/015/0455

I-SIvAE/015/0456
I-EmICN/086/0457
I-SIvAE/086/0458

I-SIvAE/086/0459

I-SIvAE/086/0460

P-PatCH/087/0461
I-SIvAE/001/0462

I-SIVvAE/088/0463
I-SIvAE/088/0464

I-SIvAE/088/0465
I-LiqVP/015/0466
I-LiqVP/015/0467

I-SIvAE/002/0468

I-SIvAE/002/0469

I-SIvAE/002/0470

I-SolCN/089/0471
I-SusCN/089/0472

I-SIvAE/002/0473

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

TMVC Singapore Pte Ltd
TMVC Singapore Pte Ltd
TMVC Singapore Pte Ltd
TMVC Singapore Pte Ltd
Adiwarna Industries Pte Ltd
Bentz Jaz Singapore Pte Ltd
New Eastern (1971) Pte Ltd

S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited
Utex Industrial Supplies Pte Ltd
Utex Industrial Supplies Pte Ltd

Utex Industrial Supplies Pte Ltd

Utex Industrial Supplies Pte Ltd

Apricot Distribution Network Pte Ltd
Bentz Jaz Singapore Pte Ltd

Hypercoat Enterprises Pte Ltd
Hypercoat Enterprises Pte Ltd

Hypercoat Enterprises Pte Ltd
S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Del Agro Pte Ltd
Del Agro Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
RID-Sunblock 30+
RID-Kids

RID-Tropical Strength
RID-Tropical Strength
Jackie

Panaplate

Newcyper 15 WP

Baygon All Insect Killer

Baygon Mosquito Killer

Callington Airez Insecticide
Callington Pre-Spray

Aircraft Insecticide

Callington 1-Shot

Aircraft Insecticide

Callington Top of

Descent Aircraft Insecticide
Mos-Buster Mosquito Repellent Patch
Pymatic Metered Insecticide

MAC Arandee Aircraft

Insecticide Pre Flight Spray

MAC Arandee Aircraft

Insecticide Cabin Spray-Top Of Descent
MAC Arandee Aircraft

Insecticide Hold Spray

Baygon Liquid Electric Repeller
Baygon Liquid Electric

Repeller (Natural Pine Fragrance)
Shieldtox Odourless

Crawling Insect Killer

Mortein Ultra All Insect
Killer Lemon Fragranced

Mortein Ultra All Insect Killer

Delcol 10% SL
Delcol 18.2% SC

Hunter
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Active Ingredient (S)

N, N-diethyl-m-toluamide
N, N-diethyl-m-toluamide
N, N-diethyl-m-toluamide
N, N-diethyl-m-toluamide
Cinnamic Aldehyde
Dichlorvos

Cypermethrin

Imiprothrin

Cyfluthrin

Prallethrin

Permethrin

Permethrin 25:75

Permethrin 25:75

D-Phenothin 20:80
Permethrin 25:75

D-Phenothrin 20:80

IBI-246 (2-Undecanone)
Pyrethrins

Permethrin

D-Phenothrin

D-Phenothrin
Permethrin
Prallethrin

Prallethrin

Imiprothrin
Cypermethrin
Imiprothrin
D-Phenothrin

D-trans allethrin (75/25)
Imiprothrin
d-phenothrin

d-trans allethrin (75/25)
Imidacloprid
Imidacloprid
Prallethrin
d-phenothrin

% w/w Formulation

7.0
7.0
19.0
19.0
5.0
16.0
15.0
0.050
0.015
0.100
0.100
52.60

2.0

2.0

2.0

7.77
1.40

2.0

2.0

2.0
2.0
1.60

1.60

0.03
0.15
0.02
0.03
0.10
0.02
0.03
0.10
9.60
18.20
0.042
0.096

Liquid Lotion

Cream Lotion

Liquid Lotion

Liquid Spray (Repellent)
Tablet Bait

Mat Vaporizer

Wettable Powder

Solvent-based Aerosol

Solvent-based Aerosol
Emulsifiable Concentrate

Solvent-based Aerosol
Solvent-based Aerosol

Solvent-based Aerosol

Patch
Solvent-based Aerosol

Solvent-based Aerosol
Solvent-based Aerosol

Solvent-based Aerosol
Liquid Vaporizer
Liquid Vaporizer

Solvent-based Aerosol

Solvent-based Aerosol

Solvent-based Aerosol

Soluble Concentrate
Suspension Concentrate

Solvent-based Aerosol

Reg Date
21/02/2006
21/02/2006
21/02/2006
21/02/2006
22/02/2006
28/02/2006
15/03/2006

16/03/2006

16/03/2006
30/03/2006
30/03/2006

30/03/2006

30/03/2006

13/04/2006
17/04/2006

20/04/2006
20/04/2006

20/04/2006
04/05/2006
04/05/2006

15/05/2006

16/05/2006

16/05/2006

17/05/2006
17/05/2006

19/05/2006

Updated on 9 Sep 2010



S/N

427

428
429
430
431
432

433

434

435

436
437
438

439
440

441
442

443

444

445

446

447

448
449

450

NEA Reg No
1-SIVAE/002/0474

1-MatVP/090/0475
I-GelRB/040/0476
I-UIlvLQ/040/0477
I-PstPA/091/0478

I-SusCN/040/0479

I-SIvAE/002/0480

1-OilAE/021/0481

I-WtrAE/021/0482

R-WaxRB/068/0483
I-SusCN/040/0484
P-SIvAE/015/0485

P-CrmLT/092/0486
I-LiqTN/047/0487

I-GelRB/007/0488
I-EmICN/008/0489

I-EmICN/008/0490

I-CoiVP/077/0491

I-CoiVP/077/0492
I-LiqVP/002/0493
P-WetTS/093/0494

I-DusPD/074/0495
I-EmICN/016/0496

I-UIvLQ/016/0497

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
Reckitt Benckiser (Singapore) Pte Ltd

Maier Home Innovation

Origin Exterminators Pte Ltd
Origin Exterminators Pte Ltd
Aegis Intelligent Chemicals Pte Ltd
Origin Exterminators Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

NTUC Fairprice Co-operative Limited

NTUC Fairprice Co-operative Limited

1 Step Pest Control Services Pte Ltd
Origin Exterminators Pte Ltd

S.C. Johnson & Son Private Limited
Supra Healthcare Pte Ltd

MSR Green Corporation (S) Pte Ltd
Bayer (South East Asia) Pte Ltd
Agro Technic Pte Ltd

Agro Technic Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Tipex Trading Pte Ltd

Zagro Singapore Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Asiatic Agricultural Industries Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Shieldtox All Insect Killer

ThermaCELL Mosquito Repellent
Blattathor Cockroach Gel

Dipthor ULV Insecticide

Anikill

Betathor Insecticide

Shieldtox Odourless

Flying Insect Killer

FairPrice Kill Fast All Insect
Killer Oil-based Aerosol Spray
FairPrice Kill Fast All Insect
Killer Water-based Aerosol Spray

1 Step Kill Fast Rodenticide
Maxxthor Termiticide

And Insecticide

OFF! Active insect repellent I

Tropicare Insect Repellent

Richtransflu
Goliath Cockroach Gel
Pynosect PCO

pynosect 10

SumiOne A

SumiOne B

Mortein Liquid
Beautex Mosquito Repellent Wipes

Azamethiphos Technical
Biopren-BH 10 EClInsecticide Concentrate

Biopren- BH 1.2 ULV Insecticide Concentrate
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Active Ingredient (S)

Imiprothrin
d-phenothrin

d-trans allethrin (75/25)
d-cis/trans allethrin
Abamectin
Cypermethrin
Pyrethrins
Beta-Cyfluthrin
d-phenothrin

d-trans allethrin (75/25)
Prallethrin
D-phenothrin
permethrin

Prallethrin
D-Phenothrin
Permethrin
Brodifacoum

Bifenthrin

N, N-Diethyl-M-Toluamide

MGK 264
MGK 326

N, N-Diethyl-M-Toluamide

Transfluthrin
Fipronil
Permethrin
Permethrin
Tetramethrin

Metofluthrin

Metofluthrin

d-trans Allethrin (75/25)
Dimethyl Phthalate

Ethyl Hexanediol
N,N-Diethyl-m-toluamide
Azamethiphos Technical
Hydroprene

Hydroprene

Pyrethrins

% w/w Formulation

0.02
0.03
0.10
21.97
0.05
2.50
0.09
2.50
0.050
0.126
0.09
0.05
0.20
0.09
0.05
0.20
0.005

10.0

15.0
2.00
1.00
16.00
92.0
0.05
21.70
18.65
9.33

0.005

0.0075

2.60
2.50
0.80
1.50
95.0
12.13
1.20
1.00

Solvent-based Aerosol

Mat Vaporizer

Gel Bait

Ultra-low Volume Liquid
Paste (Insecticide)
Suspension Concentrate

Solvent-based Aerosol

Oil-based Aerosol

Water-based Aerosol

Wax Block Bait
Suspension Concentrate

Solvent-based Aerosol
Cream Lotion
Technical, liquid

Gel Bait
Emulsifiable Concentrate

Emulsifiable Concentrate

Coil Vaporizer / Mosquito Coil

Coil Vaporizer / Mosquito Coil
Liquid Vaporizer
Wet Tissue

Dustable Powder
Emulsifiable Concentrate

Ultra-low Volume Liquid

Reg Date
23/05/2006

24/05/2006
30/05/2006
30/05/2006
31/05/2006
01/06/2006

05/06/2006

05/06/2006

05/06/2006

20/06/2006
05/07/2006
18/07/2006

18/07/2006
28/07/2006

28/07/2006
01/08/2006

01/08/2006

01/08/2006

04/08/2006

16/08/2006
20/09/2006

20/09/2006
20/09/2006

20/09/2006

Updated on 9 Sep 2010



S/N
451

452

453

454

455
456
457
458
459

460

461
462

463

464
465
466
467

468

469

470

471

472
473
474
475
476
477

478

NEA Reg No
I-WetPD/074/0498

I-OilAE/023/0499

I-WtrAE/023/0500

I-SIvAE/016/0501

I-MatVP/054/0502
I-CapSU/046/0503
I-LiqSP/094/0504
I-GelRB/068/0505
I-MicGR/095/0506

I-WtrAE/002/0507

I-EmICN/095/0508
I-EmICN/095/0509

I-MicGR/047/0510

I-EmICN/048/0511
R-PstRB/074/0512
I-NetIM/041/0513
I-WaxRB/002/0514

I-SIvAE/002/0515
I-PstRB/015/0516

I-SIvAE/015/0517

I-SIvAE/015/0518

I-EmICN/025/0519
1-MatVP/096/0520
I-LiqTN/097/0521
I-LiqTN/048/0522
I-LiqTN/048/0523
I-EmICN/016/0524

I-SIvAE/002/0525

ational
nvironment
gency

N

Our Enviranment - Sustair and Enfoy
Company

Zagro Singapore Pte Ltd

Sara Lee Singapore Pte Ltd

Sara Lee Singapore Pte Ltd

Asiatic Agricultural Industries Pte Ltd

Maya Manufacturing & Trading Co. Pte Ltd
Syngenta Asia Paciffic Pte Ltd

Singapore Pharmachem Pte Ltd

1 Step Pest Control Services Pte Ltd

Veltox Singapore

Reckitt Benckiser (Singapore) Pte Ltd

Veltox Singapore
Veltox Singapore

MSR Green Corporation (S) Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Zagro Singapore Pte Ltd

BASF South East Asia Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited

S.C. Johnson & Son Private Limited

New Eastern (1971) Pte Ltd

Maier (Singapore) Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
ZaZacron 50

Ridsect Cockroach Killer
Ridsect Waterbase

Biopren -BH Cockroach
Killer Aerosol

Mosfly Brand Mat

Demand 2.5 CS

EcoFog

1Step Xterminator Roach Gel
Temephos Sand Granules

Mortein Waterbased

Insprin S0EC

Insprin 250EC

MSR Temephos

1% Sand Granule
Pynamin Forte 90EC
HapusTikus Paste Bait
Interceptor

Mortein Cockroach Bait

Shieldtox With Dettol Germ Stop All Insect Killer
Baygon 24-Hour Roach Killer

Baygon Mosquito Killer

BAYGON MOSQUITO Killer

Newcyflu 5 EC

Thermacell Mosquito Repellent
ETOC

Sumithrin

Neo-Pynamin Forte

Able Max

Mortein With Dettol Germ Stop Cockroach Killer
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Active Ingredient (S)

Azamethiphos (95%)
Cypermethrin
Imiprothrin
prallethrin
d-phenothrin
Hydroprene
Permethrin

Natural Pyrethrum
d-allethrin
Lambda-Cyhalothrin
Pyrethrins
Hydramethylnon
Temephos
d-phenothrin

d-trans allethrin (75/25)
Cypermethrin
Cypermethrin

Temephos

d-allethrin
Brodifacoum
alpha cypermethrin
Indoxacarb
imiprothrin
d-phenothrin
d-trans allethrin (75/25)
Indoxacarb
Tetramethrin
d-allethrin
Permethrin
Tetramethrin
d-allethrin
Permethrin
Cyfluthrin
d-cis/trans allethrin
Prallethrin
d-phenothrin
d-tetramethrin
Cypermethrin
Cypermethrin
Imiprothrin

% w/w Formulation

52.7
0.20
0.07
0.07
0.05
0.10
0.20
0.05
4.00
2.44
0.52
1.70
1.00
0.07
0.11
5.00
25.0000

1.0000

81.0
0.0050
0.66
0.25
0.02
0.03
0.12
1.00
0.35
0.10
0.10
0.35
0.10
0.10
5.00
21.97
90.0
92.0
92.0
25.0
0.20
0.07

Wettable Powder
Oil-based Aerosol

Water-based Aerosol

Solvent-based Aerosol

Mat Vaporizer

Capsule Suspension
Liquid Spray (Insecticide)
Gel Bait

Micro Granule

Water-based Aerosol

Emulsifiable Concentrate
Emulsifiable Concentrate

Micro Granule

Emulsifiable Concentrate
Paste Bait

Impregnated Bed Net
Wax Block Bait

Solvent-based Aerosol
Paste Bait

Solvent-based Aerosol

Solvent-based Aerosol

Emulsifiable Concentrate
Mat Vaporizer
Technical, liquid
Technical, liquid
Technical, liquid
Emulsifiable Concentrate

Solvent-based Aerosol

Reg Date
04/10/2006

04/10/2006

04/10/2006

04/10/2006

19/10/2006
31/10/2006
16/11/2006
16/11/2006
13/12/2006

20/12/2006

20/12/2006
20/12/2006

20/12/2006

16/01/2007
06/02/2007
23/03/2007
23/03/2007

23/03/2007
13/04/2007

01/06/2007

01/07/2007

01/06/2007
26/06/2007
16/07/2007
16/07/2007
16/07/2007
16/07/2007

16/07/2007

Updated on 9 Sep 2010



S/N
479

480

481

482

483
484
485

486

487

488
489
490
491
492
493
494

495
496

497

498
499

500

501

502
503
504
505

NEA Reg No
I-OilAE/002/0526

I-SIvAE/002/0527

I-SIvAE/002/0528

P-WetTS/098/0529

I-PowTN/097/0530
I-LiqTN/097/0531
I-OilIEW/003/0532

I-OilAE/054/0533

I-OilAE/054/0534

I-GelRB/089/0535
I-LiqVP/002/0536
I-OilAE/099/0537
I-OilIEW/007/0538
I-GelRB/046/0539
I-EmICN/037/0540
I-EmICN/037/0541

I-GenSM/100/0542
P-LiqLT/101/0543

P-LiqSP/101/0544

I-OilAE/102/0545
I-LiqTN/047/0546

P-LiqL'T/101/0547

P-LiqSP/101/0548

I-NetIM/049/0549
R-WaxRB/046/0550
P-LiqSP/103/0551
I-GelRB/104/0552

ational

nvironment

gency

N

Our Envirenment - Sustain and Ernjoy

Company

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

Freshening Industries Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Sumitomo Chemical Singapore Pte Ltd
Okada Ecotech Pte Ltd

Maya Manufacturing & Trading Co. Pte Ltd

Maya Manufacturing & Trading Co. Pte Ltd

Del Agro Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
MSR Green Corporation (S) Pte Ltd
Bayer (South East Asia) Pte Ltd
Syngenta Asia Pacific Pte Ltd
Guardian Laboratories Pte Ltd
Guardian Laboratories Pte Ltd

R S AG Trader
Beiersdorf Singapore Pte Ltd

Beiersdorf Singapore Pte Ltd

Trojan Hospitality Asia Pte Ltd
MSR Green Corporation (S) Pte Ltd

Beiersdorf Singapore Pte Ltd

Beiersdorf Singapore Pte Ltd

Sumitomo Chemical Singapore Pte Ltd
Syngenta Asia Pacific Pte Ltd

Delfi Singapore Pte Ltd

Delchem Singapore Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name

Shieldtox Rapid Kill

Mortein with Dettol Germ Stop All Insect Killer

Shieldtox with Dettol Germ Stop Cockroach Killer

Insect Repellent Wipes

Neo-Pynamin
Pralle 50% MUP
Xpat 10EW

Mosfly CIK

Mosfly FIK

Spectra Cockroach Gel Bait

Shieldtox Clear Nite

Robocan Insect Killer With Natural Pyrethrins
Aqua K-Othrine

Optigard Cockroach Bait

Geskil 50 EC

Geskil 250 EC

Crocodile Fast Fumigator
Hansaplast Insect Repellent Lotion

Hansaplast Insect Repellent Spray

Mozzie Zap
Richcyflu

Hansaplast Anti-Insect Lotion

Hansaplast Anti-Insect Spray

SumiOne Net

Talon WB Wax Block Rodent Bait
Moz Away Long Hour Protection
Spectra Cockroach Gel Bait
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Active Ingredient (S)
imiprothrin
cypermethrin
d-phenothrin
imiprothrin

d-trans allethrin(75/25)
cypermethrin
imiprothrin

Ethyl
Butylacetylamino
propionate
Tetramethrin
Imiprothrin
Etofenprox
d-tetramethrin

d,d, T-cyphenothrin
prallethrin
d-phenothrin
Imidacloprid
Transfluthrin
Pyrethrins
Deltamethrin
emamectin benzoate
Cypermethrin
Cypermethrin
Cyphenothrin
MGK-264
Ethyl-Butylacetyl
aminopropionate
Ethyl-Butylacetyl
aminopropionate
Cypermethrin
Cyfluthrin
Ethyl-Butylacetylamino
propionate
Ethyl-Butylacetylamino
propionate
Metofluthrin
Brodifacoum
Picaridin
Imidacloprid

% wW/w

0.03
0.15
0.03
0.02
0.12
0.20
0.07

15.6

92.0
50.0
10.00
0.10
0.15
0.08
0.075
2.15
11.5
0.90
2.0
0.10
5.0
25.0
7.0
2.5

15.00

15.00

1.7
93.0

15.00

15.00

5.0
0.005
19.2
2.15

Formulation

Oil-based Aerosol

Solvent-based Aerosol

Solvent-based Aerosol

Wet Tissue

Technical, Powder
Technical, liquid
Emulsion, oil in water

Oil-based Aerosol

Oil-based Aerosol

Gel Bait

Liquid Vaporizer
Oil-based Aerosol
Emulsion, oil in water
Gel Bait

Emulsifiable Concentrate
Emulsifiable Concentrate

Smoke Generator
Liquid Lotion

Liquid Spray (Repellent)

Oil-based Aerosol
Technical, liquid

Liquid Lotion

Liquid Spray (Repellent)

Impregnated Insecticide Net
Wax Block Bait

Liquid Spray (Repellent)
Gel Bait

Reg Date
16/07/2007

16/07/2007

16/07/2007

08/08/2007

08/08/2007
08/08/2007
08/08/2007

08/08/2007

08/08/2007

29/08/2007
30/08/2007
30/08/2007
07/09/2007
10/09/2007
04/10/2007
04/10/2007

11/10/2007
17/10/2007

17/10/2007

30/10/2007
30/10/2007

30/10/2007

30/10/2007

27/12/2007
27/12/2007
27/12/2007
05/02/2008

Updated on 9 Sep 2010



S/N
506

507
508
509

510

511

512
513
514
515
516
517
518

519

520

521
522
523
524
525
526
527
528
529

530

531

532
533
534
535
536

NEA Reg No

P-LiqSP/105/0553

R-PelRB/074/0554
R-WaxRB/074/0555
I-CapSU/016/0556

I-SIvAE/002/0557

I-SIvAE/002/0557

I-GelRB/106/0558
I-LiqTN/107/0559
I-GelRB/108/0560
I-LiqTN/047/0561
P-LiqSP/020/0562
I-GelRB/109/0563
R-WaxRB/046/0564

I-OilAE/110/0565

I-OilAE/110/0566

I-CoiVP/002/0567
I-CoiVP/002/0568
I-LiqVP/002/0569
I-PowTN/074/0570
I-GrnRB/074/0571
I-GelRB/068/0572
I-LiqTN/047/0573
I-MatVP/015/0574
1I-MatVP/015/0575

I-OilAE/023/0576

1-OilAE/111/0577

I-EmICN/074/0578
I-LiqVP/002/0579
I-GelRB/074/0580
I-LiqTN/039/0581
I-PstRB/015/0582

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
DCL Industries Pte Ltd

Zagro Singapore Pte Ltd
Zagro Singapore Pte Ltd
Asiatic Agricultural Industries Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

DuPont Company (Singapore) Pte Ltd
PCTS Specialty Chemicals Pte Ltd
First Choice Pest Specialist Pte Ltd
MSR Green Corporation (S) Pte Ltd
Diethelm Singapore Pte Ltd

Avoir International Pte Ltd

Syngenta Asia Pacific Pte Ltd

Umax Corporation (S) Pte Ltd

Umax Corporation (S) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd
Zagro Singapore Pte Ltd

Zagro Singapore Pte Ltd

1 Step Pest Control Services Pte Ltd
MSR Green Corporation (S) Pte Ltd
S.C. Johnson & Son Private Limited
S.C. Johnson & Son Private Limited

Sara Lee Singapore Pte Ltd

Pestbusters Pte Ltd

Zagro Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Zagro Singapore Pte Ltd

Equitchem (S) Pte Ltd

S.C. Johnson & Son Private Limited

NEA Pesticides / Repellents Register

Trade / Brand Name
Sawyer Premium Insect Repellent
Clothing, SP647, (Pump & Spray)
HapusTikus Pellets

hapusTikus Wax Block

Quest MC

Hunter FIK

Hunter FIK

DuPont Advion Cockroach Gel Bait
Tagros T93

First Choice Cockroach Gel Bait
Richimipro 50% TK

MOZ AWAY Long Hour Protection
Preminator Cockroach Bait

Matikus

Blacktop Cockroach Killer

Blacktop

SHIELDTOX 10-HOUR COILS
Shieldtox 10 Hour Coils
Shieldtox Liquid

Deltamethrin Technical

Killer 1%

1 STEP Cockroach Gel Bait
Rich D-Tetra

Baygon Power Plug (7 Nights)
Baygon Power Plug (30 Nights)

Ridsect Mosquito Killer

PestBusters Insect Killer

D-Mark

SHIELDTOX Clear Nite

Roach Block

Temephos Tech

BAYGON 24 HOUR ROACH KILLER

Page 19 of 21

Active Ingredient (S)

Permethrin

Brodifacoum
Brodifacoum
Lambda-cyhalothrin
Prallethrin
D-Phenothrin
Prallethrin
D-Phenothrin
Indoxacarb
Permethrin
Propoxur
Imiprothrin
Picaridin
Imidacloprid
Brodifacoum
Imiprothrin
Cypermethrin
Prallethrin
Imiprothrin
Cypermethrin
Metofluthrin
Metofluthrin

d-trans allethrin (75/25)

Deltamethrin
Azamethiphos
Imidacloprid
d-tetramethrin
Transfluthrin
Transfluthrin
prallethrin
d-phenothrin
Prallethrin
Imiprothrin
Permethrin
Deltamethrin
Transfluthrin
Hydramethylnon
Temephos
Indoxacarb

% w/w Formulation

0.50

0.005
0.005
2.5
0.042
0.096
0.042
0.096
0.6
93.0
1.0
50.0
19.2
2.15
0.003
0.10
0.10
0.05
0.05
0.10
0.005
0.005
2.6
98.0
1.0
2.5
94.0
3.5
13.43
0.04
0.10
0.10
0.10
0.30
1.13
11.5
2.2
92.0
0.5

Liquid Spray(Clothing Repellent)

Pelleted Bait
Wax Block Bait
Capsule Suspension

Solvent-based Aerosol

Solvent-based Aerosol

Gel Bait
Technical, liquid
Gel Bait
Technical, liquid

Liquid Spray (Repellent)

Gel Bait
Wax Block Bait

Oil-based Aerosol

Oil-based Aerosol

Coil Vaporizer / Mosquito Coil
Coil Vaporizer / Mosquito Coil

Liquid Vaporizer
Technical, Powder
Granular Bait

Gel Bait
Technical, liquid
Mat Vaporizer
Mat Vaporizer

Oil-based Aerosol

Oil-based Aerosol

Emulsifiable Concentrate

Liquid Vaporizer
Gel Bait
Technical, liquid
Paste Bait

Reg Date
06/03/2008

17/04/2008
17/04/2008
17/04/2008

21/04/2008

21/04/2008

19/06/2008
19/06/2008
19/06/2008
08/07/2008
24/07/2008
27/08/2008
27/08/2008

29/09/2008

29/09/2008

10/11/2008
11/11/2008
05/12/2008
05/12/2008
05/12/2008
11/12/2008
11/12/2008
10/02/2009
10/02/2009

10/02/2009

10/02/2009

12/02/2009
06/03/2009
18/05/2009
20/05/2009
02/07/2009

Updated on 9 Sep 2010



S/N
537
538
539
540
541
542
543

544
545
546

547

548

549
550
551

552

553
554
555
556
557
558

559
560

561
562

563

564

565

566

NEA Reg No
I-WtrAE/003/0583
I-SIrSB/112/0584
I-GrnRB/025/0585
I-WtrAE/003/0586
1-OilEW/039/0587
I-EmICN/047/0588
R-PelRB/046/0589

I-WdsGR/045/0590
I-WdsGR/106/0591
I-SIvAE/015/0592

I-WtrAE/002/0593

I-WtrAE/002/0594

I-WdsGR/106/0595
I-GelRB/106/0596
I-EmICN/047/0597

I-WdsGR/045/0598

I-CoiVP/002/0599
I-GelRB/007/0600
I-LiqTN/039/0601
R-PelRB/016/0602
I-GrnRB/016/0603
I-EmICN/104/0604

I-SIvAE/002/0605
I-LiqVP/002/0606

I-CoiVP/015/0607
I-CoiVP/015/0608

I-SIvAE/002/0609
I-SIvAE/002/0610

I-SIvAE/002/0611

I-SusCN/104/0612

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company

Okada Ecotech Pte Ltd
Hydroemission Corporation Pte Ltd
New Eastern (1971) Pte Ltd

Okada Ecotech Pte Ltd

Equitchem (S) Pte Ltd

MSR Green Corporation (S) Pte Ltd
Syngenta Asia Pacific Pte Ltd

Best Chemical Co (S) Pte Ltd
DuPont Company (Singapore) Pte Ltd

S C Johnson & Son Private Limited
Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

DuPont Company (Singapore) Pte Ltd
DuPont Company (Singapore) Pte Ltd
MSR Green Corporation (S) Pte Ltd

Best Chemical Co (S) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
Bayer (South East Asia) Pte Ltd
Equitchem (S) Pte Ltd

Asiatic Agricultural Industries Pte Ltd
Asiatic Agricultural Industries Pte Ltd
Delchem Singapore Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd
S C Johnson & Son Private Limited
S C Johnson & Son Private Limited

Reckitt Benckiser (Singapore) Pte Ltd
Reckitt Benckiser (Singapore) Pte Ltd

Reckitt Benckiser (Singapore) Pte Ltd

Delchem Singapore Pte Ltd

NEA Pesticides / Repellents Register

Trade / Brand Name
Bio-X

Laevikil Block

Newbait

Bio-X Handspray
Temphos Larvicidal Oil
SpeedCyper 10% EC
Talon P

Aquabac DF 3000

DuPont Arilon Insecticide
Baygon Protector Crawling
Insect Killer Triple Action (3 in 1)

Shieldtox Powergard Barrier Outdoor

SHIELDTOX POWERGARD
BARRIER OUTDOOR

DUPONT ARILON INSECTICIDE
DuPont Advion Cockroach Gel
SpeedCyper 5% EC

AQUABAC DF 3000

Shieldtox Powergard Mosquito Coils
Maxforce Forte

Cyper Tech

Ratrol

Protect Fly Bait

Tornado 2.5% EC

Shieldtox Powergard All Insect Killer
Shieldtox Powergard Liquid Vaporiser

Baygon Mosquito Coil - Lavender
Baygon Mosquito Coil

Shieldtox PowerGard Crawling Insect Killer

Shieldtox PowerGard Odourless Crawling Insect Killer

Shieldtox PowerGard Odourless Flying Insect Killer

Delete 2.5 SC
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Active Ingredient (S)
Etofenprox

Temephos

Propoxur

Etofenprox

Temephos

Cypermethrin
Brodifacoum

Bacillus Thuringiensis Subsp.

Israelensis (7000 Itu/mg)
Indoxacarb
Imiprothrin
Cypermethrin
Imiprothrin
Deltamethrin
Imiprothrin
Deltamethrin
Indoxacarb
Indoxacarb
Cypermethrin

Bacillus Thuringiensis Subsp.

Israelensis (7000 itu/mg)
Metofluthrin
Fipronil
Cypermethrin
Flocoumafen
Azamethiphos
Lambda-Cyhalothrin
Imiprothrin
d-phenothrin

d-trans allethrin
d-trans allethrin
d-allethrin
d-allethrin
imiprothrin
cypermethrin
Imiprothrin
Cypermethrin
d-phenothrin

d-trans allethrin

Deltamethrin

% w/w Formulation

1.25 Water-based Aerosol

1.0 Slow Release Solid Block
1.0 Granular Bait

1.25 Water-based Aerosol

0.54 Emulsion, oil in water
10.0 Emulsifiable Concentrate
0.005 Pelleted Bait

43.0 Water-dispersible Granule
20.00 Water-dispersible Granule
0.10

0.10 Solvent-based Aerosol
0.03

0.06 Water-based Aerosol

0.03

0.06 Water-based Aerosol

20.0 Water-dispersible Granule
0.60 Gel Bait

5.00 Emulsifiable Concentrate
43.0 Water-dispersible Granule
0.005 Coil Vaporizer / Mosquito Coil
0.05 Gel Bait

92.0 Technical, liquid

0.005 Pelleted Bait

1.0 Granular Bait

2.5 Emulsifiable Concentrate
0.02

0.03 Solvent-based Aerosol
0.10

2.60 Liquid Vaporizer

0.20 Coil Vaporizer / Mosquito Coil
0.20 Coil Vaporizer / Mosquito Coil
0.03

015 Solvent-based Aerosol
0.03

015 Solvent-based Aerosol
0.05

0.126 Solvent-based Aerosol

2.5 Suspension Concentrate

Reg Date
13/07/2009
20/07/2009
17/08/2009
18/08/2009
21/08/2009
16/09/2009
17/09/2009

24/11/2009
24/11/2009
09/12/2009

21/12/2009

22/12/2009

23/12/2009
04/01/2010
14/01/2010

19/01/2010

20/01/2010
20/01/2010
08/02/2010
18/02/2010
24/02/2010
25/02/2010

01/04/2010
01/04/2010

05/04/2010
05/04/2010

05/04/2010
06/04/2010

07/04/2010

04/05/2010

Updated on 9 Sep 2010



S/N
567
568
569
570
571

572

573
574
575
576
577
578

NEA Reg No

I-EmICN/104/0613
I-SusCN/016/0614
I-IpgPA/113/0615
I-EmICN/104/0616
I-GelRB/068/0617

P-WetTS/098/0618

I-SIrSB/001/0619
I-IpgPA/071/0620
I-SusCN/025/0621
I-AquFU/001/0622
I-XrBR1/114/0623
I-OilEW/114/0624

ational
nvironment
gency

N

Our Envirenment - Sustain and Ernjoy

Company
Delchem Singapore Pte Ltd

Asiatic Agricultural Industries Pte Ltd

Joo Heng Plastic Trading
Delchem Singapore Pte Ltd
1 Step Pest Control Services Pte Ltd

Freshening Industries Pte Ltd

Bentz Jaz Singapore Pte Ltd
Radha Exports Pte Ltd

New Eastern (1971) Pte Ltd
Bentz Jaz Singapore Pte Ltd
Wendell Trading Company
Wendell Trading Company

NEA Pesticides / Repellents Register

Trade / Brand Name
Delete 2.5 EC

Vic 80 SC

No Bugs M'lady
Vapcothrin 5 % EC
ISTEP Roach Killer Gel

Zappy Boy Insect Repellent Wipes

Relief T

No Bugs M'lady
Newthrin 9% SC
Ice Pro Fumigator
Altosid XR Briquets
Fyfanon

Page 21 of 21

Active Ingredient (S)

Deltamethrin
Bifenthrin
Propoxur
Cyfluthrin
Hydramethylnon

Ethyl-Butylacetylamino

propionate
Temephos

Propoxur

Bifenthrin
d-T80-Cyphenothrin
(S)-Methoprene
Malathion

% w/w Formulation

2.5
7.8
1.0
5.0
2.0

15.6

1.0
1.0
9.0
7.2
2.1
40.0

Emulsifiable Concentrate
Suspension Concentrate
Insecticide Impregnated Paper
Emulsifiable Concentrate

Gel Bait

Wet Tissue

Slow Release Solid Block
Insecticide-impregnated Paper
Suspension Concentrate

Aqua Fumigator

Briquets

Emulsion, oil in water

Reg Date
05/05/2010
19/05/2010
20/05/2010
04/06/2010
18/06/2010

24/06/2010

28/06/2010
29/06/2010
08/07/2010
09/07/2010
01/09/2010
02/09/2010

Updated on 9 Sep 2010
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amyl acetate

2473 ERBEFPDOFHELBERLSL ZE (A-Z £5))
FR : List Reassessed o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Acetone 67-64-1 6/13/2005 180.91
1
2-Propanone
Acetophenone 4B 98-86-2 7/06/2006 180.92
2
Acetophenone
Adenosine 4B 58-61-7 2/22/2005 180.92
3 .
Adenosine
Alkanoic and Alkenoic acids, mono- and diesters of 3-4B |Multiples - See Decision Document 9/28/2005 180.910
4 a-hydro-w-hydroxypoly (oxyethylene) with molecular 180.920
weight (in amu) range of 200 to 6,000 180.930
Alkyl (C8-18) sulfate and its ammonium, calcium, 4B See Appendix A in Decision Document 8/31/2006 180.91
5 lisopropylamine, magnesium, potassium, sodium and
zinc salts
Alkyl (C8-18) sulfate and its ammonium, calcium, 4B See Appendix A in Decision Document 8/31/2006 180.93
6 magnesium, potassium, sodium, and zinc salts
Akly (C8-C24) Benzenesulfonic Acid and its Ammonium, 4B See Appendix A in Decision Document 8/1/2006 180.910
7 |Calcium, Magnesium, Potassium, Sodium, and Zinc 180.930
Salts
Aluminum Isopropoxide 555-31-7 6/14/2006 180.1091
8 .
2-Propanol, aluminum salt
Aluminum Secondary Butoxide 2269-22-9 6/14/2006 180.1091
9 -
2-Butanol, aluminum salt
10 Ammonium Carbamate 4B 1111-78-0 3/24/2006 180.91
Carbamic acid, monoammonium salt
11 |Ammonium Nitrate 4B 6484-52-2 1/31/2005 180.92
Amyl Acetate 4B 628-63-7 7/31/2006 180.91
12




3% No. Inert Ingredient ClassI;flisctaﬁon CAS Reg. No. and Name Reagzised CFR Citation
2-(2'-Hydroxy-5'-methylphenyl)benzotriazole 2440-22-4 2/23/2006 180.93
13 Phenol, 2-(2H-benzotriazol-2-yl)-4-methyl
n-Butanol 4B 71-36-3 8/30/2005 180.910
14 n-butanol 180.930
y-Butyrolactone 96-48-0 6/08/2006 180.92
15 2(3H)-Furanone,dihydro-
Butane 4B 106-97-8 5/25/2006 180.910
16 Butane 180.930
Butylated Hydroxyanisole 4B 25013-16-5 9/29/2005 180.910
17 phenol, (1,1-lethyl)-4-methoxy- 180.930
Butylated Hydroxytoluene 4B 128-37-0 9/29/2005 180.910
18 phenol.2,6-bis(1,1-lethyl)-4-methyl- 180.930
5-Chloro-2-methy-4-isothiazolin-3-one (in combination 4B 26171-55-4 1/13/2005 180.92
19 |with 2-methyl-4-isothiazolin-3-one) 3(2H)-Isothiazoline, 2-methyl-
Calcium salt of partially dimerized rosin 4B 68648-50-0 11.29/2006 180.91
20 Resin acids and rosin acids, dimers, calcium
salts
Camphor 76-22-2 1/27/2006 180.92
21 Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl
- Carbon Black 4B 1333-86-4 11/22/2005 180.93
Cerous Chloride 4B 7790-86-5 5/06/2005 180.92
23 Carous Chloride
24 |Chlorobenzene 4B 108-90-7 6/30/2006 180.92




<

List

Reassessed

Fa : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Benzene, chloro-
Copolymer of alpha- and beta-pinene 4B 25766-18-1 6/6/2005 180.19
Bicyclo[3.1.1]hept-2-ene, 2,6,6trimethyl,
25 polymer with 6,6- I-2- methylenebicyclo
[3.1.1]heptane
Copper Naphthenate 4B 1338-02-9 6/27/2006 180.92
26 Naphthenic acids, copper salts
Cyclohexane 4B 110-82-7 4/22/2005 180.92
27
Cyclohexane
Cyclohexanone 4B 108-94-1 4/22/2005 180.920
28 Cyclohexanone 180.930
3,6-Diemthyl-4-octyn-3,6-diol 78-66-0 5/22/2006 180.190
29 . 180.920
4-Octyne -3,6-diol,3,6-I 180.930
30 D & C Green No. 6 4B 128-80-3 5/10/2005 180.92
180.93
31 D & C Red No. 17 4B 85-86-9 5/10/2005 180.92
180.93
32 D & C Red No. 33 4B 3567-66-6 5/10/2005 180.92
33 D & C Violet No. 2 4B 81-48-1 5/10/2005 180.92
180.93
n-Decyl Alcohol 4B 112-30-1 6/21/2006 180.92
34
n-decyl alcohol
Dialkyl (C8-C18) dimethylether.pdfl Ammonium Chloride 4B See Appendix A in Decision Document 8/01/2006 180.910
35 180.930




Ethane, 1,1-difluoro-

FaJ : List Reassessed o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Diethanolamine 4B 111-42-2 8/31/2006 180.92
36 - -
Diethanolamine
37 Diethyl Phthalate 4B 84-66-2 6/05/2005 180.93
1,2-Benzenedicarboxylic acid, diethyl ester
Diethylene Glycol 4B 111-46-6 6/29/2006 180.92
38 Ethanol, 2,2'-oxybis-
Diethylene glycol abietate 4B 10107-99-0 4/21/2005 180.91
1-Phenanthrenecarboxylic acid,
39 1,2,3,4,4a,4b,5,6,10,10a-decahydro-1,4a-
dimethyl-7-(1-methylethyl)-,
2-(2-hydroxyethoxy)ethyl ester,
(1R,4aR,4bR,10aR)-
Diethyl Glycol Monobutyl Ether 4B 111-77-3 6/29/2006 180.92
40 Ethanol, 2-(2-methoxyethoxy)-
Diethyl Glycol Monoethyl Ether 111-90-0
41 Ethanol, 2-(2-ethoxyethoxy)-
Diethyl Glycol Monomethyl Ether 112-34-5
42 Ethanol, 2-(2-butoxyethoxy)-
Dimethyl ether 115-10-6 5/24/2005 180.93
43 Methane, oxybis-
Dimethyl sulfoxide 1) 67-68-5 6/16/2006 180.92
44 Dimethyl sulfoxide
2) 67-68-5 6/19/2006 180.1083
45 Methane, sulfinylbis-
1,1-Difluoroethane 75-37-6 8/27/2005 180.910
46 180.930




<

A : List Reassessed o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
1,2-dihydro-6-ethoxy-2,2,4-trimethylquinoline 4B 91-53-2 3/30/2005 180.91
47 Quinoline,
6-ethoxy-1,2-dihydro-2,2,4-trimethyl-
Dimethylpolysiloxane 9013-00-6 6/1/2006 180.93
48 Polydimethylsiloxane
Dipropylene Glycol Monomethyl Ether (DPGME) 34590-94-8 5/9/2006 180.920
49 Propanol, 1(or 2)-(2-methoxymethylethoxy)- 180.930
Dysprosium Chloride 4B 10025-74-8 5/06/2005 180.92
50 Dysprosium Chloride
2-Ethyl-1-hexanol 3 104-76-7 8/15/2006 180.910
51 180.920
1-hexanol, 2-ethyl 180.930
Ethane, 1,1,1,2-tetrafluoro- 4B 811-97-2 9/29/2005 180.91
52 Ethane, 1,1,1,2-tetrafluoro
Ethyl Acetate 4B 141-78-6 7/31/2006 180.91
53
ethyl acetate
Ethyl Alcohol (ethanol) 4B 64-17-5 4/27/2006 180.910
54 180.930
180.940
Ethyl esters of fatty acids derived from edible fats and 111-62-6 6/01/2006 180.91
55 |oils Ethyl oleate
Ethylene Glycol 4B 107-21-1 6/30/2006 180.104
56 4B 1,2-Ethanediol 6/29/2006 180.92




<

List

Reassessed

R : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
57 Ethylenediaminetetracetric acid (EDTA) 3 Multiples - See Decision Document 1/28/2004
Ethylene Glycol Monobutyl Ether (EBGE) 4B 111-76-2 4/4/2006 180.92
58 Ethanol, 2-butoxy-
Europic Chloride 4B 10025-74-8 5/06/2005 180.92
59 Europic Chloride
6 FD & C Yellow No. 6 Aluminum Lake 4B 15790-07-5 5/10/2005 180.93
1 FD&C Blue No. 1 4B 3844-45-9 12/21/2004 180.91
180.93
FD&C Red No. 40 4B 25956-17-6 12/21/2004 180.91
62 180.92
Gluconic acid and sodium salt 4A 1) 133-42-6 212212005 180.92
63 gluconic acid
2) 526-95-4
64 —
D-gluconic acid
3) 527-07-1
65 .
sodium gluconate
4) 14906-97-9
66 D-gluconic acid, sodium salt
Glycerol-Propylene Oxide Polymer Oxide Polymer 25791-96-2 6/22/2006 180.92
67 Poly(oxy(methyl-1,2-ethanediyl)),alpha,alpha’,alpha"
-1,2,3-propanetriyltris)omega-hydroxy-
68 |Glyceryl tris- 12-hydroxystearate 4A 139-44-6 3/18/2005 180.920 180.930




<

List

Reassessed

R : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Octadecanoic acid, 12-hydroxy-, 1,2,3-propanetriyl
ester
Nonyl, Decyl, and Undecyl Glycoside 3 1) 132778-08-6 5/19/2006 180.910 180.930
69 D-Glucopyranose, oligomeric, C9-11-alkyl
glycosides
2) 132778-08-6
70 D-glucopyranose, oligomeric, C9-11 alkyl glycosides
Octyl and Decyl Glucosides 3 1) 68515-73-1 5/19/2006 180.910 180.930
71 Glucopyranose, oligomeric, decyl octyle glycosides
m 2) 68515-73-1
D-glucopyranose, oligomeric, decyl octyl glycosides
2-Hydroxy-4-n-Octoxybenzophenone 4B 1843-05-6 8/10/2006 180.92
73 Methanone,[2-hydroxy-4-(octyloxy)phenyl|phenyl-
a-(p-Nonylphenyl)- @hydroxypoly(oxyethylene) 4B See Table 1 in Decision Document 8/31/2006 180.910,180.920
74 180.930
n-Hexyl Alcohol 4B 111-27-3 912912005 180.910 180.930
75
Hexanol
Hexamethylenetetramine 100-97-0 592006 180.910 180.920
76 1,3,5,7-Tetraazatricyclo[3.3.1.13.7]decane
77  |Hydroxypropyl Guar Gum 4A 39421-75-5 1/27/2005 180.92




<

List

Reassessed

87

o e : L
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation

Isobornyl Acetate 4B 125-12-2 8/31/2006 180.92

78
Isobornyl Acetate

Isobutyl Alcohol 4B 78-83-1 9/06/2005 180.92
7 Isobutyl Alcohol

Isobutylene-butene copolymers 4B 9044-17-1 8/02/2006 180.92
80 Butene,polymer with 2-methyl-1-propene-

Kerosene, U.S.P. reagent 4B 1) 8008-20-6 8/02/2006 180.93
81 Kerosine (petroleum)

2) 64742-81-0

82 Kerosine (petroleum), hydrodesulfurized
. Lanthanum Chloride 4B 10099-58-8 5/06/2006 180.92

2-methyl-2,4-pentanediol 107-41-5 11/08/2005 180.92
84 2,4-pentanediol, 2-methyl

2-Methyl-4-isothiazolin-3-one(in combination with 4B 2682-20-4 1/19/2005 180.92
85 5-chloro-2-mehtyl-4-isothiazolin-3-one) 3(2H)-Isothiazolone, 2-methyl-

N-Methylpyrrolidone 872-50-4 6/1/2006 180.92
86 2-Pyrrolidinone, 1-methyl

Magnesium Nitrate 1) 10377-60-3 21212006 180.92




97

Fatty acids, C16-18 and C18- unsatd, Me esters

3% No. Inert Ingredient ClassI;fliSctaﬁon CAS Reg. No. and Name ReasDz?Zsed CFR Citation
Magnesium nitrate
2) 13446-18-9

88 Magnesium nitrate hexahydrate

Magnesium Nitrate 4B(10377-60- |10377-60-3, 13446-18-9 1/31/2005 180.92
89 3)

Maleic Acid 4B 110-16-7 8/17/2006 180.92
%0 Maleic acid/2-Butenedioic acid (Z)-

Maleic Anyhdride 4B 108-31-6 8/17/2006 180.92
o Maleic anhydride/2,5-Furandione

Mesityl Oxide 4B 141-79-7 5/17/2006 180.92
92 3-Penten-2-one, 4-methyl-

Methyl Alcohol 4B 67-56-1 8/15/2006 180.910 180.920
93 180.930

Methyl n-amyl ketone 4B 110-43-0 712512006 180.910 180.930
o 2-Heptanone

Methyl ethyl ketone (MEK) 4B 78-93-3 725/2006 180.92
% 2-Butanone

Methyl isobutyl ketone (MIK) 4B 108.10-1 712512006 180.910 180.930
% 2-Pentanone, 4-methyl-

Methyl esters of fatty acids derived from edible fats and oils 67762-38-3 6/01/206 180.91
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List

Reassessed

R : L
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Methyl esters of higher fatty acids conforming to 21 CFR 67254-79-9 6/01/206 180.910 180.930
8 .

% 1573.640 Fatty acids

Methyl p-Hydroxybenzoate 4B 99-76-3 9/14/2005 180.920 180.930
99 Benzoic acid, 4-hydroxy-,methyl,methyl ester

Methyl oleate 112-62-9 6/01/206 180.92
100 9-Octadecenoic acid ((Z)-, methyl ester

Methylated silicones See Table 1 in Decision Document 6/01/206 180.91
101

Mineral Oil, U.S.P., or conforming to 21 CFR 172.878 or 8012-95-1 6/01/206 180.910 180.930
102 178.3620(a) Hydrocarbon oils

Mono and Dialkyl (C8-C18) Methylated Ammonium Chloride 4B See Appendix A in Decision Document 8/01/2006 180.91
103" |Compounds

Nicotinamide 98-92-0 8/27/2005 180.92
104 —

Nicotinamide

Nonylphenol Ethoxylates 4B Multiples - SEE DECISION DOCUMENT 7/31/2006 180.910 180.920
105 180.930

a-Oleoyl-w-hydroxypoly (oxyethylene), average molecular 4B 9004-96-0 6/28/2005 180.91
106 |Weight (in amu) of 600 Poly(oxy-1,2-ethanediyl), 180.93

a[(97)-1-0x0-9-octadecenyl]-w-hydroxy-

107 |a-Oleoyl-w-(oeloyloxy) poly(oxyethylene) derived from 4B 9005/7/6 6/28/2005 180.92
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Reassessed

115

Oxo-octyl acetate

o e : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation

a-hydro-w-hydroxypoly (oxyethylene)(molecular weight 600 Poly(oxy-1,2-ethanediyl), 180.93

amu) a[(9Z)-1-0x0-9-octadecenyl]-w-hydroxy-

n-Octyl Alcohol 4B 111-87-5 6/21/2006 180.92
108

n-octyl alcohol

Octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinnamate 2082-79-3 8/16/2006 180.93
109

Octyl epoxytallate 61788-72-5 212312006 180.93
110 Fatty acids, tall-oil, opoxidized, octyle esters

Oleic acid diester of a-hydro-w-hydroxypoly (oxyethylene), the 9005/7/6 6/28/2005 180.91
111 poly(oxythylene) having molecular weight (in amu) of 400 Poly(oxy-1,2-cthanediyl)

a[(9Z)-1-0x0-9-octadecenyl]-w-hydroxy-

Oxalic Acid 4B 144-62-7 9/6/2005 180.93
112

Oxo-Alkyl Acetates 3 1) 88230-35-7 11/04/2004 180.92
113 Oxo-hexyl acetate

3 2) 90438-79-2
114 oxo-heptyl acetate
3 3) 108419-33-5
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Reassessed

formaldehyde and urea

o e : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
NA 4) 108419-33-6
116 Oxo-nonyl acetate
4B 5) 108419-34-7
117 Oxo-decyl acetate
3 6) 108419-35-8
11 -
8 Oxo-tridecyl acetate
2-methyl-2,4-pentanediol 107-41-5 11/08/2005 180.92
119
Pentaerythritol ester of maleic anhydride modified wood resin 4B 2,4-Pentanediol,2-methyl 11.29/2006 180.91
120
Petrolatum, conforming to 21 CFR 172.880 8009/3/8 6/01/206 180.91
121
Petrolatum
Petroleum wax, conforming to 21 CFR 172.886(d) 6/01/206 180.91
122
Petroleum Hydrocarbons 4B See Appendix A in Decision Document 8/02/2006 180.910, 180.30
123
Petroleum Naphtha 4B See Appendix A in Decision Document 8/20/2006 180.91
124
Phenolsulfonic acid-formaldehyde-urea condensate and its -- 1) 29405-16-1 3/17/2005 180.92
125 sodium salt Benzenesulfonic acid, 4-hydroxy-, polymer with
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List Reassessed

No. Inert Ingredient Classification CAS Reg. No. and Name CFR Citation

Date
3 2) 52277-29-9

Benzenesulfonic acid, hydroxy-,polymer with
formaldehyde and urea, sodium salt

126

- 3) 71608-70-3

Benzenesulfonic acid, 4-hydroxy-, polymer with
formaldehyde and urea, sodium salt

127

- 4) 9041-04-7

128 Benzenesulfonic acid, hydroxy-, polymer with
formaldehyde and urea

[alpha]-Pinene 4B 25766-18-1 6/6/2005 180.920 180.930

129 Bicyclo[3.1.1]hept-2-ene, 2,6,6-trimethyl-,
homopolymer

beta-Pinene polymers 4B 25719-60-2 6/6/2005 180.91

130 Bicyclo[3.1.1Theptane,
6,6-dimethyl-2-methylene-,homopolymer

-n-Propanol 4B 71-23-8 8/24/2005 180.910 180.930
131

Pigment Red 48 4B 1)3564-21-4 6/11/2009 180.920
132 C.I. Pigment Red 48
Disodium Salt

133 2)7023-61-2
C.I. Pigment Red 48




—

List

Reassessed

o No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Calcium Salt (1:1)
Poly(oxy-1,2-ethandiyl), a-(carboxymethyl)w-(nonylphenoxy) 4B See Table 1 in Decision Document 8/31/2006 180.910
134
Poly(oxyethylene) adducts of mixed phytosterols 4B 3/18/2005 180.920
135
Poly(oxyethylene)(5) sorbitan monooleate 9005-65-6 512012005 180.920
136 Sorbitan, mono-(97)-9-octadecenoate,
poly(oxy-1,2-ethanediyl) derivs.
Polybutanes 9003-29-6 7/07/2006 180.1037
137
Butene, homopolymer
Polyethylene glycol [a-hydro-w-hydrocypoly(oxyethylene)]; 25322-68-3 6/01/2006 180.910 180.930
138 |mean moldecular weight (in amu) 194 to 9,500 conforms to 21 Poly(oxy-1,2-cthanediyl), a-hydro-w-hydroxy-
CFR 178.3750
Polymerized alpha- pinene fraction from turpentine 4B 70750-57-1 6/6/2005 180.910
139 Terpenes and Terpenoids, turpentine oil,
alpha-pinene fraction, polymd
Polyoxyethylene (20) sorbitan monostearate 9005-67-8 512012005 180.910
140 Sorbitan, monooctadecanoate,
poly(oxy-1,2-ethanediyl) derivs.
Polysorbate 60, conforming to 21 CFR 9005-67-8 5202005 180.920
141 Sorbitan, monooctadecanoate,
poly(oxy-1,2-ethanediyl) derivs.
142 |Polysorbate 65, conforming to 21 CFR 172.838 9005-71-4 5/20/2005 180.910
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List

Reassessed

R : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Sorbitan, trioctadecanoate, poly(oxy-1,2-ethanediyl)
derivs.
Propane 4B 74-98-6 180.910 180.930
143 512512006
Propane
Propyl Gallate 4B 121-79-9
144 o . 12/30/2005 180.910 180.930
Benzoic acid, 3,4,5-trihydroxy-,propyl ester
Propyl p-Hydroxybenzoate 4B 04-13-3
145 6/19/2006 180.910 180.930
Propyl p-hydroxybenzoate
Propylene glycol alginate 4B 9005-37-2
146 o . ) 1/3/2006 180.910
Alginic acid, ester with 1,2-propenediol
Propylene Glycol monomethyl ether 107-98-2
147 5/9/2006 180.920 180.930
2-Propanol, 1-methoxy-
N-(n-dodecyl)-2-pyrrolidone 2687-96-9 6/20/2006 180.1130
148
2-pyrrolidinone, 1-dodecyl-
N-(z-octyl)-2-pyrrolidone 2687-94-6 6/20/2006 180.1130
149 —
2-pyrrolidinone, 1-octyl-
Rosin, dark wood 4B 11/29/2005 180.920
150
Rosin, gum 4B 8050-09-7 11/29/2005 180.920
Rosin
151 |Rosin, partially dimerized 4B 11/29/2005 180.910
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List

Reassessed

160

o e : o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Rosin, partially hydrogenated 4B 8050-15-5 11/29/2005 180.910
152 Resin acids and Rosin acids, hydrogenated, Me esters
Rosin, tall oil 4B 8052-10-6 11/29/2005 180.920
153 - -
Tall-oil rosin
rosin, wood 4B 8050-09-7 11/29/2005 180.910
154 -
Rosin
Scandium Chloride 4B 10361-84-9 5/06/2006 180.920
155
Sodium Dioctyl Sulfosuccinate 577-11-7 6/30/2006 180.910 180.930
156 Butanedioic acid,
sulfo-1,4-bis(2-ethylhexyl)ester,sodium salt
Sodium Molybdate 7631-95-0 8/112/2006 180.920
1
o7 Molybdic acid, disodium salt)
Sodium a-Olefinsulfonate (sodium C14-C16)(Olefin sulfonate) 4B 68439-57-6 8/02/2006 180.910
Sulfonic acids, C14-16-alkane hydroxy and
158 C14-16-alkene, sodium salts
Sodium Nitrate 4B 7631-99-4 1/31/2005 180.920
159
Sodium Nitrite 4B 7632-00-0 1/31/2005 180.920
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Reassessed

Sorbitan, monododecanoate

R : L
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Sodium salt of the insoluble fraction of rosin 4B 11/29/2006 180.920
161
Sorbitan fatty acid esters fatty acids limited to C12, C14, C16, 1) 9005-67-8 512012005 180.910
162, and C18 containing minor amounts of associated fatty acids) and Sorbitan. monooctadecanoate
their derivatives; the poly(oxyethylene) content averages 5-20 poly(oxy-1,2-ethanediyl) derivs.
moles
2) 9005-65-6
163 Sorbitan, mono-(97)-9-octadecenoate,
poly(oxy-1,2-ethanediyl) derivs.
3) 8007-43-0
164
Sorbitan, (97)-9-octadecenoate (2:3)
4) 9005-64-5
165 Sorbitan, monododecanoate,
poly(oxy-1,2-ethanediyl) derivs.
5) 9005-66-7
166 Sorbitan, monohexadecanoate,
poly(oxy-1,2-ethanediyl) derivs.
6) 9005-70-3
167 Sorbitan, tri-(9Z)-9-octadecenoate,
poly(oxy-1,2-ethanediyl) derivs.
7) 9005-71-4
168 Sorbitan, trioctadecanoate, poly(oxy-1,2-ethanediyl)
derivs.
8) 1338-39-2
169




Sorbitan, trioctadecanoate

3% No. Inert Ingredient ClassI;fliSctaﬁon CAS Reg. No. and Name Reagzizsed CFR Citation

9) 1338-41-6

170 Sorbitan, monooctadecanoate
10) 1338-43-8

I Sorbitan, mono-(97)-9-octadecenoate
11) 26266-57-9

172 Sorbitan, monohexadecanoate
12) 26266-58-0

173 Sorbitan, tri-(97)-9-octadecenoate
13) 29116-98-1

174 Sorbitan, di-(97)-9-octadecenoate
14) 61790-88-3

175 Fatty acids, tall-oil, triesters with sorbitan,
ethoxylated
15) 61790-90-7

176 Fatty acids, tall-oil, hexaesters with sorbitol,
ethoxylated
16) 61791-48-8

177 Fatty acids, tall-oil, monoesters with sorbitan
17) 68648-20-4

178 Fatty acids, tall-oil, sesquiesters with sorbitol,
ethoxylated
18) 26658-19-5

179




i) : List Reassessed o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Sorbitan fatty acid esters (fatty acids limited to C12, C14, C16, 1) 9005-67-8 5202005 180.930

180

184

186

187

and C18 containing minor amounts of associated fatty acids) and
their poly(oxyethylene) derivatives of sorbitan fatty acid esters;

the poly(oxyethylene) content averages 16-20 moles

Sorbitan, monooctadecanoate,
poly(oxy-1,2-ethanediyl) derivs.

2) 9005-65-6

Sorbitan, mono-(97)-9-octadecenoate,
poly(oxy-1,2-ethanediyl) derivs.

3) 8007-43-0

Sorbitan, (97)-9-octadecenoate (2:3)

4) 9005-64-5

Sorbitan, monododecanoate,
poly(oxy-1,2-ethanediyl) derivs.

5) 9005-66-7

Sorbitan, monohexadecanoate,
poly(oxy-1,2-ethanediyl) derivs.

6) 9005-70-3

Sorbitan, tri-(97)-9-octadecenoate,
poly(oxy-1,2-ethanediyl) derivs.

7) 9005-71-4

Sorbitan, trioctadecanoate, poly(oxy-1,2-ethanediyl)
derivs.

8) 1338-39-2

Sorbitan, monododecanoate

9) 1338-41-6

Sorbitan, monooctadecanoate
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3% No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation

10) 1338-43-8

189 Sorbitan, mono-(97)-9-octadecenoate
11) 26266-57-9

190 Sorbitan, monohexadecanoate
12) 26266-58-0

o1 Sorbitan, tri-(97)-9-octadecenoate
13) 26658-19-5

192 Sorbitan, trioctadecanoate
14) 29116-98-1

193 Sorbitan, di-(97)-9-octadecenoate
15) 61790-88-3

194 Fatty acids, tall-oil, triesters with sorbitan,
ethoxylated
16) 61790-90-7

195 Fatty acids, tall-oil, hexaesters with sorbitol,
ethoxylated
17) 61791-48-8

196 Fatty acids, tall-oil, monoesters with sorbitan
18) 68648-20-4

197 Fatty acids, tall-oil, sesquiesters with sorbitol,
ethoxylated

198 |a-Stearoyl-w-hydroxypoly (oxyethylene) average molecular 4B 9004-99-3 6/28/2005 180.910




FaJ . List Reassessed o
5] No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
weight (in amu) of 600 Poly(oxy-1,2ethanediyl),a-(1-oxooctadecyl)-w-hydro 180.930
Xy
a-Stearoyl-w-hydroxypoly (oxyethylene), the poly(oxyethylene) 4B 9004-99-3 6/28/2005 180.910
content of averages either 8, 9, or 40 moles; if a blend of products
1s used, the average number of moles ethylene oxide reacted to
produce any product that is a component of the blend shall be
199 |either 8, 9, or 40
Poly(oxy-1,2ethanediyl),a-(1-oxooctadecyl)-w-hydro 180.930
Xy
Sucrose Octaacetate 4B 126-14-7 12/21/2005 180.910
a-D-Glucopyranoside, 1,3,4,6-tetra-O-acetyl-B-D-fruc
200 tofuranosyl, tetraacetate
Synthetic paraffin and its succinic derivatives conforming to 21 6/01/206 180.910
201 |CFR 172275
Synthetic petroleum wax, conforming to 21 CFR 172.888 8002-74-2 6/01/206 180.910
202 Paraffin waxes and hydrocarbon waxes
1,2-dihydro-6-ethoxy-2,2,4- trimethylquinoline 4B 91-53-2 3/30/2005 180.910
203
1-Tetradecanamine,N, N-diemthyl-,N-oxide 3332-27-2 8/14/2006 180.920
204 1-Tetradecanamine,N,N-dimethyl-, N-oxide
205 |2,2,5-trimethyl-3-dichloroacetyl-1,3-oxazolidine 52836-31-4 6/20/2006 180.1052
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214

3% No. Inert Ingredient Classification CAS Reg. No. and Name Date CFR Citation
Oxazolidine, 3-(dichloroacetyle)-2,2,5-trimethyl-
206 2,4,7,9-Tetramethyl-5-decyn-4,7-diol 126-86-3 512212006 180.190 180.920
5-Decyne-4,7-diol,2,4,7 9-tetramethyl- 180.930
Tannin 4B 1401-55-4 212712006 180.920
207 Tannins
Tartrazine 3 1934-21-0 12/21/2004 180.910
180.930
208 180.940(b)
180.940(c)
Tertiary Butylhydrogquinone 4B 1948-33-0 5/17/2006 180.920
209 1,4-Benzenediol,2-(1,1-dimethylethyl)-
Titanium dioxide 4A 13463-67-7 8/28/2005 180.920 180.930
210 Titanium oxide (Ti02)
Triethanolamine 4B 102-71 /2812006 180.920
211 Ethanol, 2,2',2"-nitrilotris-
Triethyl Phosphate 4B 78-40-0 6/05/2006 180.920
212 Phosphori acd, triethyl ester
Trimethylolpropane 4B 77-99-6 6/05/2006 180.920
213 1,3-Propanediol, 2-ethyl-2-(hydroxymethyl)-
Tristyrylphenol Ethoxylates 4B See Table 1 in Decision Document 7/28/2006 180.920




3% No. Inert Ingredient ClassI;fliSctaﬁon CAS Reg. No. and Name ReasDz?Zsed CFR Citation
Valeric acid, normal 4B 109-52-4 6/1/2005 180.920
215
Wintergreen Oil 4A 119-36-8 6/08/2006 180.910
216 Oil of wintergreen; Methyl Salicylate
Xanthan gum-modified, produced by the reaction of xanthan gum 375348-43-9 8/14/2005 180.910
217 Jand glyoxal (maximum 0.3% by weight). Xanthan gum, polymer with ethanedial
Xylene 4B 1) 1330-20-7 12/14/2005 180.910 180.920
218 Benzene, dimethyl- 180.930
2) 95-47-6
219 Benzene, 1,2-dimethyl-
3) 108-38-3
220 Benzene, 1,3-dimethyl-
4) 106-42-3
221 benzene, 1,4-dimethyl-
- Xylenesulfonic acid 4B See Table 1 in Decision Document 9/26/2006 180.920 180.930
Ytterbium Chloride 4B 10361-91-8 5/06/2006 180.920
223 Ytterbium Chloride
Yttrium Chloride 4B 10361-92-9 5/06/2006 180.920
224 Ytterbium Chloride

:x 1 : Reassessed Date : & #7:®f p #
322 : CFR Citation : CFR #5 it & faff 1= & ek i@ * 5§ > # 342+ ++ U.S. Government Printing Office Web Site % 34
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

Inert Reassessment - Xylene

OFFICE OF PREVENTION,

PESTICIDES, AND TOXIC SUBSTANCES

[ n ;
Pauline Wagner, Chief II“)I'_.“.;_\_.L_:L e N B |-;-_\R \ 5']| DS

Inert Ingredient Assessment Branch

Registration Division (7505C)

DATE: December 14, 2005
ACTION MEMORANDUM
SUBJECT:

FROM:

TO:

Lois A. Rossi, Director
Registration Division (7505C)

I FQPA REASSESSMENT ACTION

Action:

Chemical:

Reassessment of three inert exemption(s) from the requirement of a
tolerance. The reassessment decision is to maintain each of the three inert tolerance
exemptions "as-is."

Xylene

CFR and CAS Registry Number and Name:

Citation as it Appears in the CFR

CAS

Tolerance Exemption S e, 1 i . . RE e :
40 CFR Expression LIrnlts_ Uses | Rag:stry Numbers and Names
Xylene meeting the In pesticide 1330-20-7
180.910 | specifications listed in | formulations for Benzene, dimethyl- (9CI)
21 CFR 172.884(b)(4) | grain storage only.
95-47-6
Benzene, 1,2-dimethyl- (3CI)
180.920 |Xylene |- o
108-38-3
Benzene, 1,3-dimethyl- (3CI)
180.930 | Xylene — 106-42-3
Benzene, 1,4-dimethyl- (9CI)

1of2




Use Summary: Xylene is used as a solvent in a wide variety of consumer products. It
is used an inert ingredient in agricultural crop products, post-harvest grain storage
products, and residential pesticide products used in and around the home.

List Reclassification Determination: The current List Classification for xylene is 2.
Because EPA has determined that there is a reasonable certainty that no harm to any
population subgroup will result from aggregate exposure to xylene when used as inert
ingredients in pesticide formulations, the List Classification for xylene will change from
List 2 to List 4B.

L. MANAGEMENT CONCURRENCE

| concur with the reassessment of the three exemptions from the requirement of a
tolerance for the inert ingredient xylene (CAS Reg. No. 1330-20-7, 108-38-3, 95-47-6,
and 106-42-3), and with the List reclassification determination, as described above. |
consider the three exemptions established in 40 CFR part 180.910, 920, and 930 to be
reassessed for purposes of FFDCA'’s section 408(q) as of the date of my signature,
below. A Federal Register Notice regarding this tolerance exemption reassessment
decision will be published in the near future.

2 A o

Lois A. Rossi, Director
Registration Division

Lecositro s 23,2005

Date:

ce! Debbie Edwards, SRRD
Joe Nevola, SRRD
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
D A WASHINGTON, D.C. 20460
o "

_ ' 3 OFFICE OF PREVENTION,
g PESTICIDES, AND TOXIC SUBSTANCES

December 14, 2005

MEMORANDUM
SUBJECT: Reassessment of Three Exemptions from the Requirement of a Tolerance
for Xylene :
EJ[{\E ) @Lh"— "'fff
FROM: Karen Angulo | 5

Inert Ingredient Assessment Branch (I1AB)
Registration Division (7505C)

TO: Pauline Wagner, Chief
Inert Ingredient Assessment Branch (IIAB)
Registration Division (7505C)

BACKGROUND

Attached is the science assessment for xylene. This assessment summarizes
available information on the use, physical/chemical properties, toxicological effects,
exposure, environmental fate, and ecotoxicity of xylene. The purpose of this document
is to reassess the three existing exemptions from the requirement of a tolerance for
residues of xylene as required under the Food Quality Protection Act (FQPA).

EXECUTIVE SUMMARY

Xylene is used as an inert ingredient in a wide variety of agricultural and
residential pesticide products used in and around the home. Xylene's three exemptions
from the requirement of a tolerance are for grain storage, growing crops, and animal
uses under 40 CFR 180.910, 920, and 930, respectively. Xylene has been well studied
and a significant amount of information, studies, and assessments are available to the
public, including the U.S. Agency for Toxic Substances and Disease Registry (ATSDR).
In addition, EPA recently completed a Regregistration Eligibility Decision (RED)
(09/2005) on the use of xylene as an active ingredient (A.l.) aquatic herbicide.

Xylene is rapidly absorbed by all routes of exposure, rapidly distributed
throughout the body, and, if not metabolized, quickly eliminated in exhaled air. Animal
studies show xylene has low acute toxicity for effects of concern, with oral NOAELs
from 500 to 1,000 mg/kg/day and LOAELs from 1,000 to 2,000 mg/kg/day, and an
inhalation NOAEL of 460 ppm and a LOAEL of 1,300 ppm. Developmental/reproductive



toxicity effects from inhalation exposures occurred at lower doses than those from oral
exposure. The inhalation NOAELSs for developmental/reproductive effects ranged from
250 to 1,000 ppm and the LOAELSs ranged from 500 to 775 ppm. According to the
ATSDR, “In general, developmental studies in animals reported adverse fetal effects
only at concentrations that caused maternal toxicity.”

Dietary and residential exposures are possible from inert ingredient uses of
xylene, but the chemical’s volatility and ready biodegradation reduce the potential for
exposures of concern. In evaluating the A.l. use of the chemical in a ready-to-use
aquatic weed herbicide containing 98% xylene, EPA’s RED concluded “Due principally
to its high vapor pressure, no residues of xylene are expected to occur on harvested
crops as a result of irrigation with xylene-treated waters”, and “Thus, the Agency has no
risk concerns for dietary exposure from use of xylene in irrigation water.” This
conclusion also applies to the inert ingredient food use of xylene because the amount
per acre of xylene that is applied to crops as an A.l. (98% of the pesticide formulation)
exceeds the amount applied as an inert ingredient (typical range is between 5 and 15%
of the pesticide formulation). Contributions to drinking water are not anticipated
because of the chemical’s volatility and ready biodegradation. Therefore, dietary (food
and drinking water) risks of concern are not expected from the use of xylene as an inert
ingredient in pesticide formulations.

Inhalation and dermal exposures from outdoor residential uses are expected to
be small because of xylene’s volatile properties. The amount of xylene that can be
used in indoor pesticide products is limited by the chemical's flammability potential.
Product labels typically warn of fire hazard and instruct users to provide adequate
ventilation or work outdoors, and doing so has the added benefit of limiting inhalation
exposure potential. To gain some understanding of the magnitude of an individual's
worst-case exposure in a residential setting, EPA modeled indoor inhalation exposure
using E-FAST (U.S. EPA). The conservative exposure scenario that was selected
assumed a person would be spraying aerosol paint in an enclosed room for 20 minutes.
Considering the conservative nature of E-FAST, the modeled estimate is not a
substantial exposure and does not indicate a duration of exposure capable of producing
the effects observed in animal species.

Exposures of concern for aquatic and terrestrial ecosystems are not expected
considering xylene’s volatile nature and ready biodegradation.

Taking into consideration all available information on xylene, it has been
determined that there is a reasonable certainty that no harm to any population subgroup
will result from aggregate exposure to xylene when considering exposure th rough
dietary exposure and all other non-occupational sources for which there is reliable
information. Therefore, it is recommended that the three exemptions from the
requirement of a tolerance established for residues of xylene when used under 40 CFR
180.910 in pesticide formulations for grain storage only, under 40 CFR 180.920 on
growing crops only, and under 40 CFR 180.930 for use on animals can be considered
reassessed as safe under section 408(q) of the FFDCA.



l. Introduction

This report provides a qualitative assessment for xylene, a pesticide inert
ingredient with three tolerance exemptions under 40 CFR 180.910, 920, and 930.
There is sufficient information to conduct this assessment.

Xylene has three isomers: ortho-xylene, meta-xylene, and para-xylene. “Mixed
xylene” is a mixture of the three isomers. The toxicity findings for mixed xylene are
similar to those of the three isomers, therefore, only data for mixed xylene will be
presented and discussed here. The three tolerance exemptions include the three
isomers. For ease of reading, mixed xylene will be called xylene.

Il Use Information
A. Pesticides
Xylene is used as an inert ingredient in a wide variety of agricultural and

residential pesticide products used in and around the home. The tolerance
exemptions for xylene are provided in Table 1 below.

Table 1. Tolerance Exemptions Being Reassessed in this Dncument
Citation as it Appears in the CFR_ e T T Chs g
Tolerance Exemption : : e '. ) SR
40 CFR Expression . _leits ol o L.!s_es_ j Raglstry Numbars and Names
Xylene meeting the In pesticide 1330-20-7
180.910 ® | specifications listed in | formulations for Benzene, dimethyl- (3ClI)

21 CFR 172.884(b)(4) | grain storage only.

95-47-6
! Solvent, Benzene, 1,2-dimethyl- (9CI)
180.920 Xylene | e costkehit
108-38-3
Benzene, 1,3-dimethyl- (9C1)
180.930° | Xylene | - 106-42-3

Benzene, 1,4-dimethyl- (9CI)

a. Residues listed in 40 CFR 180.910 are exempted from the requirement of a tolerance when used in
accordance with good agricultural practice as inert (or occasionally active) ingredients in pesticide
formulations applied to growing crops or to raw agricultural commodities (RACs) after harvest.

b. Residues listed in 40 CFR 180.920 are exempted from the requirement of a tolerance when used in
accordance with good agricultural practice as inert (or occasionally active) ingredients in pesticide
formulations applied to growing crops only.

c. Residues listed in 40 CFR 180.930 are exempted from the requirement of a tolerance when used in
accordance with good agricultural practice as inert (or occasionally active) ingredients in pesticide
formulations applied to animals.




B.

Other Uses

In their toxicological profile for xylene, the ATSDR described uses of

xylene as follows: “Xylene is one of the top 30 chemicals produced in the United
States in terms of volume. It is primarily used as a solvent (a liquid that can
dissolve other substances) in the printing, rubber, and leather industries. Along
with other solvents, xylene is also widely used as a cleaning agent, a thinner for
paint, and in varnishes. Xylene is used, to a lesser extent, as a material in the
chemical, plastics, and synthetic fiber industries and as an ingredient in the
coating of fabrics and papers. Isomers of xylene are used in the manufacture of
certain polymers (chemical compounds), such as plastics.” “Xylene also occurs
naturally in petroleum and coal tar and is formed during forest fires, to a small
extent. Itis a colorless, flammable liquid with a sweet odor.”

The U.S. Food and Drug Administration (FDA) permits certain food

additive uses of xylene. The tolerance exemption under 40 CFR 180.910, which
is limited to pesticide formulations for grain storage only, requires that xylene
meet the specifications listed in 21 CFR 172.884(b)(4). This part in the 21 CFR
pertains to multipurpose food additives that are permitted for direct addition to
food for human consumption. Xylene is considered under Sec. 172.884
“Odorless light petroleum hydrocarbons”.

Table 2. FDA Direct Food Additive Uses: Odorless Light Petroleum Hydrocarbons

Name 21 CFR Use Pattern :
) Summary: Odorless light petroleum hydrocarbons may be
Ddﬂr'ﬁsgr'éiztrgjx'e”m 172.884(b)(4) | safely used in food in accordance within the prescribed
Y ultraviolet absorbance limits under 21 CFR 178.3620({b)(1(ii).

Physical and Chemical Properties

Some of the physical and chemical characteristics of xylene and its

isomers are found in Table 3 (ATSDR; Hazardous Substances Data Base

[HSDB]).
Table 3. Physical and Chemical Properties of Xylene (ATSDR and HSDB)
Property | Mixed Xylene Meta-Xylene Dﬂhu-}(ilene Para-Xylene
CAS Reg. | 1330-20-7 108-38-3 95-47-6 106-42-3
No.
CAS name | Benzene, Benzene, 1,3- Benzene, 1,2- Benzene, 1,4-
(9Cl) dimethyl- dimethyl- dimethyl- dimethyl-
Molecular | CgHqg CsHig CsH1o CsH1g
formula




Table 3. Physical and Chemical Properties of Xylene (ATSDR and HSDB)
Prdpa;rty' E I'h"lixe_ﬂ, Xﬂéh_n:*." -. ; ﬂqéta-xiléﬁe o It Drthn:)(ylane P;i:%;xylane '
Structural CH3 9&\3 CH3
formula cH, 2 ({_\VCH?} %_\\\
'u{,% N2 &)
CH, ~" CH3 e "
CH3
Molecular | 106.16 106.17 106.16 106.17
weight
Physical Liquid Liguid Liquid Liquid
state
Vapor 7.9 mm Hg at 8.9 mm Hg at 6.6 mm Hg at 8.8 mm Hg at
Pressure | 25°C 25°C 25°C 25°C
Flash 25°C (77°F) 25°C (77°F) 17°C (62°F) 25°C (77°F)
Point
Water Practically Insoluble, 146 Insoluble, 178 Insoluble, 198
Solubility insoluble, 130 mg/L r514’6 ppm) | mg/L §1 78 ppm) mg/L (198 ppm)
mg/L (130 ppm) | @ 25°C @ 25°C @ 25°C
@ 25°C
Henry's 6.4 x 1072 atm- 766x 102 atm- | 519 x 103 atm- | 7.66 x 1072 atm-
Law m*/mol m*/mol m*/mol m*/mol
constant
Log Koy 3.12-3.20 3.20 212 3.15

v, Hazard Assessment

Xylene is sponsored under EPA’s High Production Volume (HPV) Challenge
Program (http.//www.epa.gov/chemrtk/volchall.htm). The goal of the HPV program is to
collect and make publicly available a complete set of baseline health and environmental
effects data on those chemicals that are manufactured in, or imported into, the U.S. in
amounts equal to or exceeding one million pounds per year. Industry sponsors
volunteer to evaluate the adequacy of existing data and to conduct tests where needed
to fill the gaps in the data, and EPA (and the public) has an opportunity to review and
comment on the sponsor's robust summary report. The industry sponsor has not yet
submitted a robust summary for xylene.




A.

Hazard Profile

EPA’s recent RED (9/26/05) presents its assessment of potential human

health effects of dietary (food and drinking water) and occupational exposures,
as well as possible ecological risks, from the A.l. use of xylene as an aquatic

herbicide. In addition, xylene has been well studied and a significant amount of
information and studies are available to the public on the internet, such as in the
Hazardous Substances Data Base (HSDB). Substantial assessments of xylene

also are available on the internet, including those from the World Health

Organization (WHO), EPA’s Integrated Risk Information System (IRIS), and the

ATSDR. EPA has no additional data that would alter the findings in these
assessments. Therefore, considering that there are robust assessments of

xylene that have been conducted by reputable organizations as well as a recent

RED, this document provides only a brief summary of the conclusions of these
assessments that are relevant for the evaluation of the inert ingredient use of
xylene. The reader is referred to these sources for the full discussion and
conclusions.

B.

Toxicological Data

Acute Toxicity

Table 4. Summary of Acute Toxicity Data for Xylene (ATSDR)

Parameter

Toxicity Value

Inhalation

LDsp male rat = 6,350 - 6,700 ppm

Mouse, male, 1-minute exposure:
NOAEL = 460 ppm.
LOAEL = 1,300 ppm, 50 % decrease in respiratory rate.

Oral

LDso rat = 3,523 mg/kg/day

Rat, 14-day exposure:

NOAEL = 500 mg/kg/day.

LOAEL = 1,000 mg/kg/day, decrease in body weight gain in males
(18%).

Mouse, 14-day exposure:
NOAEL = 1,000 mg/kg/day.
LOAEL = 2,000 mg/kg/day, decrease in body weight gain (89%).

Eye
irritation

Rabbit, one exposure, LOAEL for slight-to-moderate eye irritation 0.1

mL (23 mg/kg/day).




Table 4. Summary of Acute Toxicity Data for Xylene (ATSDR)

Parameter | Toxicity Value g

Skin LOAELSs for mild-to-severe skin irritation were 2.3 mg/kg/day in the

irritation guinea pig, 57 mg/kg/day in the mouse, and 114 mg/kg/day in the
rabbit.

In the mouse, adverse effects for acute inhalation (| minute exposure) of
Xylene were observed at 1,300 ppm (LOAEL), and no effects were observed at
460 ppm (NOAEL). For oral administration, after 14 days of dosing the NOAELs
ranged from 500 (rat) to 1,000 (mouse) mg/kg/day, and the LOAELs ranged from
1,000 (rat) to 2,000 (mouse) mg/kg/day (ATSDR). Instillation of 0.1 mL (23
mg/kg/day) of xylene into the eyes of rabbits resulted in slight-to-moderate eye
irritation.

MNeurotoxicity

According to ATSDR, “Studies in animals have shown that mixed xylene
and individual isomers are neurotoxic at airborne concentrations ranging from 50
to 2,000 ppm.” “Decreased motor performance and impaired learning have been
reported in rats exposed to concentrations between 100 and 3,000 ppm”
(ATSDR).

Reproductive and Developmental

Table 6. Summary of Reproductive and Developmental Toxicity Data for
Xylene (ATSDR).

Parameter | Toxicity Value :
Inhalation Reproductive, female rat, 8-day exposure, LOAEL = 775 ppm, 8%
(Strain decrease in fertility, increase resorptions.
differences 3
may account | Reproductive, male rat, 61-day exposure, NOAEL = 1,000 ppm.
for th
dt;;fer:n[im Developmental, male and female rat, 166-day exposure:
response * NOAEL = 250 ppm.
::pﬂﬂed in * LOAEL = 500 ppm, 7% decrease in fetal weight.

ese
studies.)
Oral acute | Developmental, female mouse, 10-day exposure:

* NOAEL = 1,030 mg/kg/day.
* LOAEL = 2,060 mg/kg/day, cleft palate.




Table 6. Summary of Reproductive and Developmental Toxicity Data for
Xylene (ATSDR).

Parameter : ‘Toxicity Value

Oral NOAELSs for reproductive, 13-week exposure:
subchronic | * Rat = 1,000 mg/kg/day.

* Mouse = 2,000 mg/kg/day.

No LOAELs were reported.

Oral NOAELSs for both systemic and reproductive, 103-week exposure:
chronic * Rat = 500 mg/kg/day.
* Mouse = 1,000 mg/kg/day.

No LOAELs were reported.

According to the ATSDR, “In general, developmental studies in animals
reported adverse fetal effects only at concentrations that caused maternal
toxicity. Developmental effects in laboratory animals exposed by inhalation
include delayed ossification of the skeleton at maternally toxic concentrations
and reduced fetal body weight, which is also influenced by maternal body weight
effects”.

For developmental/reproductive effects in the rat from inhalation
administration, the NOAELs ranged from 250 ppm (166-day exposure) to1,000
ppm (61-day exposure). The LOAELs ranged from 500 (166-day exposure; 7%
decrease in fetal weight) to 775 ppm (8-day exposure, 8% decrease in fertility,
increase resorptions). ATSDR summarized these studies as follows:

“Continuous exposure of CFY rats for 8 days on days 7-14 during
pregnancy to 775 ppm mixed xylene produced an increased number of
resorptions without any maternal toxicity; reduced fertility was also
observed (Balogh et al. 1982). However, no adverse reproductive effects
were noted following inhalation exposure of male and female CD rats to
mixed xylene at concentrations as high as 500 ppm during premating,
mating, pregnancy, and lactation (Bio/dynamics 1983). Inhalation
exposure of male Sprague-Dawley rats to 1,000 ppm mixed xylene for 61
days produced no alterations in testes, accessory glands or circulating
male hormone levels (Nylen et al. 1989). Strain differences may account
for the differential response to mixed xylene in these studies.” (ATSDR)

For oral acute toxicity, an adverse developmental effect (cleft palate) was
seen in the mouse at 2,060 mg/kg/day (LOAEL); the NOAEL was 1,030
mg/kg/day. “Significantly increased incidences of cleft palate and decreased
fetal body weight were reported following maternal oral exposure during
gestation days 6-15 to doses of 2,060 mg/kg/day mixed xylene in mice. Mixed
xylene was also toxic to the dams, producing 31.5% mortality at 3,100




mg/kg/day. It is unclear whether the observation of cleft palate in this study is
associated with maternal toxicity or a predisposition of mice under stress to give
birth to offspring with this birth defect.” (ATSDR)

In a 13-week exposure subchronic oral administration study, the
reproductive NOAELs were 1,000 mg/kg/day for the rat and 2,000 mg/kg/day and
for the mouse. NOAELs in a 103-week exposure chronic oral study for the rat
and mouse were 500 and 1,000 mg/kg/day, respectively. No LOAELs were
reported for either the subchronic or chronic study (ATSDR).

Carcinogenicity

ATSDR and IRIS report that evaluations of genotoxic effects of xylene
have consistently given negative results. A study on the rat and mouse
concluded that xylene was not carcinogenic to either rats or mice at the highest
doses administered (NTP).

G Metabolism and Pharmacokinetics

Studies in animals have shown that xylene is well absorbed by the
inhalation and oral routes. Approximately 60% of inspired xylene is retained and
approximately 90% of ingested xylene is absorbed. Absorption of xylene also
occurs by the dermal route, but to a much lesser extent than by the inhalation
and oral routes especially following exposure to xylene vapor. Following
absorption, xylene is rapidly distributed throughout the body by way of the
systemic circulation and accumulates primarily in adipose tissue. In the blood,
xylene is primarily bound to serum proteins (ATSDR).

Xylene and its three isomers are primarily metabolized by oxidation of a
methyl group and conjugation with glycine to yield methylhippuric acid.
Approximately 95% of the absorbed xylene is excreted in the urine with about 5%
excreted unchanged in the exhaled air. Elimination from most tissue
compartments is rapid, with slower elimination from muscle and adipose tissue.
Greater than 90% of xylene is excreted in the urine as methylhippuric acid and
less than 2% as xylenol. Aromatic hydroxylation of xylene to xylenol occurs only
to a limited extent. Other minor metabolites found in urine include methylbenzyl
alcohol and glucuronic acid conjugates of the oxidized xylene (ATSDR).

D. Special Considerations for Infants and Children

According to the ATSDR for xylene, “In general, developmental studies in
animals reported adverse fetal effects only at concentrations that caused
maternal toxicity.” Developmental and reproductive effects from inhalation
exposures were observed at lower doses than from oral exposures, and
inhalation is the most likely route of exposure to xylene when it is used as an
inert ingredient in pesticide products. The lowest inhalation



V.

developmental/reproductive NOAEL was 250 ppm and the lowest LOAEL was
500 ppm (7% decrease in fetal weight) (both in the rat and 166-day exposures).
The potential for exposure to xylene from its use as an inert ingredient is
expected to be similar to acute, sporadic exposure. For inhalation acute
exposures, the lowest NOAEL was 460 ppm and the LOAEL was 1,300 ppm
(50% decrease in respiratory rate) (both in the mouse, 1-minute exposure)
(ATSDR). As discussed later in this document, exposure to xylene when used as

an inert ingredient is expected to be below the levels where effects of concern
could be seen.

Based on this information, there is no concern, at this time, for increased
sensitivity to infants and children to xylene when used as an inert ingredient in
pesticide formulations. For the same reason, a safety factor analysis has not
been used to assess risk and, therefore, the additional tenfold safety factor for
the protection of infants and children is also unnecessary.

Environmental Fate Characterization and Drinking Water Considerations

EPA’s RED evaluated the A.l. use of xylene. Itis sold in one product as a ready-

to-use aquatic weed herbicide containing 98% xylene. The 98% xylene product is
added fo irrigation ditches, and then the xylene-treated irrigation waters are applied to
fields or sprayed onto plants by overhead irrigation. The RED's environmental fate
characterization is applicable to inert ingredient uses of xylene (typical range is between
5 and 15 % of the pesticide formulation) because the A.l. is used at a much higher
concentration (98% of the pesticide formulation). The following are excerpts from the
RED that describe the environmental fate of xylene:

“Xylene isomers are highly volatile and have been found to disappear
rapidly from solution (WHO, 1987); for example, the half-life of o-xylene has been
estimated to be 39 minutes in agitated water, 1 meter deep and with a 1 m?
surface for evaporation. Both m-xylene and p-xylene are readily biodegradable:
however, in soil and water, o-xylene has been observed to be more persistent.
Bioaccumulation of all three xylene isomers has been reported to be low.”

“The most important fate property for xylenes applied to a drainage ditch is
volatilization. Xylenes are also susceptible to biodegradation under aerobic
conditions, but the rate of volatilization (half-life of about 2 days in a shallow
water body; 1.2 days in typical river and 6.0 days in a pond,
http://www.epa.gov/OGWDW/dwh/t-voc/xylenes.html) is significantly greater than
the rate of degradation (half-life on the order of 20 days) (APl 1994). Abiotic
degradation mechanisms, such as hydrolysis and photolysis, are not important
for aromatic petroleum solvents. Although xylenes have high to moderate

mobility in soils when applied directly to water, leaching to groundwater is
considered unlikely.”
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Considering xylene’s volatile nature (7.9 mm Hg at 25°C) and ready
biodegradation in soils, run-off into surface/drinking water is not expected from its use
as an inert ingredient in pesticide products.

VI. Exposure Assessment

Xylene is used as an inert ingredient in a wide variety of agricultural and
residential pesticide products used in and around the home and home garden.
Residential exposure is expected to be primarily through the inhalation route because of
xylene's volatility. Additional exposure may occur via consumption of agricultural crops
to which this inert ingredient has been applied as a solvent or cosolvent.

Dietary

In evaluating whether there was a potential for dietary exposure from the A.l. use
of the chemical in a ready-to-use aquatic weed herbicide containing 98% xylene, EPA’s
RED concluded the following:

“At present, xylene is exempt from requirement for a tolerance (40 CFR
180.1025) based on its use in irrigation water. The Agency expects that when
xylene-treated waters are used as irrigation waters applied to fields or sprayed
onto plants by overhead irrigation, the xylene will readily volatilize; the xylene
isomers have vapor pressures of 5- EJ mm Hg at 25° C, and Henry's Law
Constants of about 6.4 x 10 atm/m® « mole, suggesting that xylene will readily
partition into the atmosphere from water, soil, and the exposed surfaces of
plants. Moreover, the mobility of xylene in soils is predicted to be moderate to
high, based on the Koc values ranging from 39-365, suggesting that sorption to
soil will also not be likely to add to any amounts of xylene available for
incorporation into plant tissues. Therefore, on the basis of this information, it is
expected that crops will not bear residues of xylene as a result of their receiving
any applications of xylene-treated irrigation waters. Thus, the Agency has no risk
concerns for dietary exposure from use of xylene in irrigation water.”

The conclusions of the RED’s dietary assessment apply to the inert ingredient
food use of xylene (including use in home vegetable gardens) because the amount per
acre of xylene that is applied to crops as an A.l. (98% of the pesticide formulation)
exceeds the amount applied as an inert ingredient. Inert ingredient use of xylene
typically ranges between 5 and 15% in pesticide products. In addition, considering
xylene’s highly volatile nature (5 to 9 mm Hg at 25°C) and ready biodegradation in soils,
exposure through surface/drinking water is not expected from its use as an inert
ingredient in pesticide products.

Residential

Xylene is used in many residential use pesticide products, including those used
for home gardens, lawns, ornamental plants, flea and roach foggers, crack and crevice
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treatment, etc. Many of the residential pesticide products that contain xylene are used
outdoors, which limits inhalation exposure. Dermal exposure is also not expected to be
of concern because of the chemical's volatile properties. Therefore, inhalation and
dermal exposures from outdoor residential uses are expected to be small.

The amount of xylene that is used in indoor pesticides products is limited by the
chemical's flammability potential. Product labels typically warn of fire hazard and
instruct users to provide adequate ventilation or work outdoors, which will limit inhalation
exposure potential. To estimate worst-case residential indoor inhalation exposure, EPA
used E-FAST' (U.S. EPA) to model conservative exposure scenarios in which aerosol
paint products containing 5, 10, or 15% xylene were sprayed for 20 minutes in an
enclosed utility room (with little air exchange). Using E-FAST's standard model
assumptions, EPA determined that for 15% xylene the Peak Concentration (an
exposure metric for inhalation acute exposure) would be 299.24 ppm (1,290.00 mg/m?)
and the Average Daily Concentration (inhalation chronic exposure) would be 0.08ppm
(0.36 mg/m®) (TABLE 7) (Appendix A).

Table 7. E-FAST Modeling Results: Representative Residential-Use Product
Containing 5, 10, and 15 Percent Xylene.

Percent Xylene - Inhalation Exposure

5 Acute: Peak Concentration = 98.85 ppm (429.00 mg/m®)
Chronic: Average Daily Concentration = 0.01ppm (0.12 mg:’ms}

10 Acute: Peak Concentration = 199,77 ppm (867.00 mg/m®)
Chronic: Average Daily Concentration = 0.06ppm (0.24 mgfrrlsjl

Acute: Peak Concentration = 299.24 ppm (1,290.00 mg/m”)

12 Chronic: Average Daily Concentration = 0.08ppm (0.36 mg/m®)

The E-FAST estimates are considered worst-case for several reasons: (1) it is
unlikely that all indoor residential-use products use high concentrations of xylene
considering the chemical’s flammability, (2) E-FAST is designed as a screening tool and
modeled estimates of concentrations and doses are specifically designed to reasonably
overestimate exposures, and (3) it is anticipated that the E-FAST scenario selected
here for xylene (spraying for 20 minutes in an enclosed utility room with little air
exchange) will yield exposure estimates that are not likely to be encountered in
residential use. For outdoor-use products, EPA believes that exposure would be no
greater than for indoor use and, in fact, is expected to be much less due to the
dissipation of xylene into the air.

' The E-FAST model, which stands for “Exposure and Fate Assessment Screening Tool" is used by
EPA’s Office of Pollution, Prevention and Toxics to conduct New Chemicals exposure assessment. [t
was developed to provide screening-level estimates of the concentrations of chemicals released from
consumer products. Modeled estimates of concentrations and doses are designed to reasonably
overestimate exposures, for use in screening level assessment.
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VIl. Aggregate Exposures

In examining aggregate exposure, the Federal Food, Drug, and Cosmetic Act
(FFDCA) section 408 directs EPA to consider available information concerning
exposures from the pesticide residue in food and all other nonoccupational exposures,
including drinking water from ground water or surface water and exposure through
pesticide use in gardens, lawns, or buildings (residential and other indoor uses).

For xylene, a qualitative assessment for all pathways of human exposure (food,
drinking water, and residential) is appropriate given the lack of human health concerns
associated with exposure to xylene as an inert ingredient in pesticide formulations.

VIll. Cumulative Exposure

Section 408(b)(2)(D)(v) of FFDCA requires that, when considering whether to
establish, modify, or revoke a tolerance, the Agency consider "available information”
concerning the cumulative effects of a particular pesticide's residues and "other
substances that have a common mechanism of toxicity."

Unlike other pesticides for which EPA has followed a cumulative risk approach
based on a common mechanism of toxicity, EPA has not made a common mechanism
of toxicity finding as to xylene and any other substances and this material does not
appear to produce a toxic metabolite produced by other substances. For the purposes
of this tolerance action, therefore, EPA has not assumed that xylene has a common
mechanism of toxicity with other substances. For information regarding EPA's efforts to
determine which chemicals have a common mechanism of toxicity and to evaluate the
cumulative effects of such chemicals, see the policy statements released by EPA's
Office of Pesticide Programs concerning common mechanism determinations and
procedures for cumulating effects from substances found to have a common
mechanism on EPA's website at http://www.epa.gov/pesticides/cumulative/.

IX. Human Health Risk Characterization

Xylene is used as an inert ingredient in a wide variety of agricultural and
residential pesticide products used in and around the home. Xylene has been well
studied and a significant amount of information, studies, and assessments are available
to the public, including the ATSDR and IRIS. In addition, EPA recently completed a
RED on the use of xylene as an A.l. aquatic herbicide.

Animal studies show xylene has a low level of acute toxicity. For acute oral
toxicity, NOAELSs ranged from 500 to 1,000 mg/kg/day and LOAELSs ranged from 1,000
to 2,000 mg/kg/day. For acute inhalation toxicity, the NOAEL was 460 ppm and the
LOAEL was 1,300 ppm. The body of experimental animal data show evidence of
neurotoxicity typically associated with prolonged exposures to solvents, including liver
effects. No dermal chronic studies were reported. Evaluations of the genotoxic effects
of xylene have consistently given negative results.
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According to the ATDSR, "In general, developmental studies in animals reported
adverse fetal effects only at concentrations that caused maternal toxicity."
Developmental and reproductive effects from inhalation exposures were observed at
lower doses than from oral exposures. For developmental/reproductive effects in the rat
from inhalation exposure, the NOAELs ranged from 250 ppm (166-day exposure) to
1,000 ppm (61-day exposure). The LOAELs ranged from 500 (166-day exposure; 7%
decrease in fetal weight) to 775 ppm (8-day exposure, 8% decrease in fertility, increase
resorptions). Animal strain differences may account for the differential response
reported in these studies.

Xylene is rapidly absorbed by all routes of exposure, rapidly distributed
throughout the body, and, if not metabolized, quickly eliminated in exhaled air.

In evaluating the A.l. use of the chemical in a ready-to-use aquatic weed
herbicide containing 98% xylene, EPA’'s RED concluded “Due principally to its high
vapor pressure, no residues of xylene are expected to occur on harvested crops as a
result of irrigation with xylene-treated waters”, and “Thus, the Agency has no risk
concerns for dietary exposure from use of xylene in irrigation water.” This conclusion
also applies to inert ingredient food uses (including home vegetable gardens) of xylene
because the amount per acre of xylene applied to crops as an A.l. (98% pesticide
formulation) exceeds the amount applied as an inert ingredient (typical range is
between 5 and 15% of the pesticide product). Contributions to drinking water are not
anticipated because of the chemical's volatility and ready biodegradation. Therefore,
dietary (food and drinking water) risks of concern are not expected from the use of
xylene as an inert ingredient in pesticide formulations.

Exposure to xylene from residential pesticide products is expected to be similar
to a series of acute, sporadic exposures (rather than chronic) considering the chemical's
volatile nature and rapid dissipation. Inhalation and dermal exposures from outdoor
residential uses are expected to be small because of xylene’s volatile properties. Indoor
uses, such as insect sprays and foggers, can result in inhalation exposure. The amount
of xylene that can be used in indoor pesticide products is limited by the chemical's
flammability potential. Product labels typically warn of fire hazard and instruct users to
provide adequate ventilation or work outdoors, and doing so has the added benefit of
limiting inhalation exposure potential.

To gain some understanding of the magnitude of an individual's worst-case
exposure in a residential setting, EPA used E-FAST to model indoor inhalation
exposure. The conservative exposure scenario that was selected assumed a person
would be spraying aerosol paint in an enclosed room for 20 minutes with little air
exchange. For 15% xylene, the Peak Concentration (an exposure metric for inhalation
acute exposure) was estimated to 299.24 ppm (1,290.00 mg/m®) and the Average Daily
Concentration (inhalation chronic exposure) would be 0.08ppm (0.36 mg/m?®).
Considering the conservative nature of E-FAST, this modeled estimate is not a
substantial exposure and does not indicate a duration of exposure capable of producing
the effects observed in animal species.
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Taking into consideration all available information on xylene, it has been
determined that there is a reasonable certainty that no harm to any population subgroup
will result from aggregate exposure to xylene when considering dietary exposure and all
other non-occupational sources for which there is reliable information. Therefore, it is
recommended that the three exemptions from the requirement of a tolerance
established for residues of xylene when used under 40 CFR 180.910 in pesticide
formulations for grain storage only, under 40 CFR 180.920 on growing crops only, and
under 40 CFR 180.930 for use on animals can be considered reassessed as safe under
section 408(q) of the FFDCA.

X. Ecotoxicity and Ecological Risk Characterization

The following excerpts are from EPA’s RED: “In general, results of acute toxicity
studies indicate that xylenes and xylene isomers are moderately to highly toxic to
aquatic species. “ and “In addition, due to the rapid volatilization of xylenes from water
(half-lives range from less than 2 days in a shallow flowing water body to 6 days in a
pond), chronic exposure of aquatic and terrestrial ecosystems is not expected. Thus,
chronic toxicity studies were not assessed, and there are no requirements for additional
chronic toxicity testing.”

Exposures of concern for aquatic and terrestrial ecosystems are not expected
from the use of xylene as an inert ingredient in pesticide products considering the
chemical’s volatile nature and ready biodegradation.

REFERENCES:

Carcinogenesis of Xylenes (mixed) (60% m-xylene, 14% p-xylene, 9% o-xylene, and
17% ethylbenzene) (CAS No. 1330-20-7) in F344/N Rats and B6C3F1 Mice (Gavage
Studies). 1986. National Toxicology Program (NTP), U.S. Department of Health and
Human Services, Publication No. 87-2583.

E-FAST, Exposure, Fate Assessment Screening Tool. U.S. Environmental Protection
Agency. Office of Prevention, Pesticides & Toxic Substances. Office of Pollution
Prevention and Toxics. Last website update: May 25, 2004.
http://www.epa.gov/opptintr/exposure/docs/efast.htm

Toxicological Profile for Xylene, September 2005, U.S. Agency for Toxic Substances
and Disease Registry (ATSDR). http://www.atsdr.cdc.gov/toxprofiles/tp71.html

Xylenes, EPA's Integrated Risk Information System (IRIS), 2003.
http://'www.epa.gov/iris/subst/0270.htm

Xylene, EPA Reregistration Eligibility Decision (RED), 9/26/05.
http://cfpub.epa.gov/opprefirereg/status.cfm?show=rereq
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APPENDIX A: E-FAST Results for Xylene 5, 10, and 15 % Latex Paint (Inhalation)

Inputs for 5% xylene content

Scenario; Aerosol Paint Population: Adult

Molecular Weight (g/mole): : Vapaor Pressure (torr):

eight Fraction - Median (unitless): k Weight Fraction - 90%: (unitless):

Frequency of Use (events/yr): Years of Use:

Mass of Product Used per Event - Median (g) Mass of Product Used per Event -80% (g):

Inhalation Rate During Use (m/hr): ; Duration of Use - Median (hours/event):

Inhalation Rate After Use (m™/hr): ; Duration of Use - 80% (hours/event):

Zone 1 Volume {rn:'J: Whole House Volume (m):

Air Exchange Rate (air exchanges/hr): F Body Weight (kg):

Paortion of Aerosol in Air (unitless):

Aetivity Patterns

User: 1T11111123554246742274441 Start Time: 9
Mon-User: 1T11111113244247742274441 Room of Use: 5. Utility Room
Hour: 0 6 12 18

Avg. Time, ADDga, LADCpe (days): 2.74e+04 Avg. Time, ADDgqi, ADCpg (days): 4.02e+03
Avg. Time, ADRpq, Cpom (days): 1.00e+00

QOutputs for 5% xylene content

Inhalation Rate (m*/day): 0.55 Years of Use (years); 11

Body Weight {kg): 71.8 Frequency of Use (eventsfyear): §

Result AT (days)

LADDgai (mg/kg-day) 3.24e-03 2.74e+04

LADC ot (mg/m®) 1.768-02 2. T4e+04

hronic Mon-Cancer ADDyq (maglkg-day) 2.21e-02 4.02e+03

ADCpo (mg/m?) 1.20e-01 4.02e+03

ADRsq (mg'kg-day) 4.34e+00 1.00e+00

Cppo (mgfm™) 4.29¢+02 1.00e+00

LADD - Lifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Concentratlon (mg/m™)
ADD - Average Daily Dose (mg/kg-day) ADC - Average Daily Cuncentranon {mg/m®)
ADR - Acute Dose Rate (mg/kg-d Cp - Peak Concentration (mg/m®

Mote: 75 years = 2,738e+04 days pot - potential dose

Note: The general Agency guidance for assessing short-term, infrequent events (for most chemicals, an exposure of less than 24
hours that occurs no more frequently than monthly) is to treat such events as independent, acute exposures rather than as chronic
exposure. Thus, estimates of long-term averags exposure like ADD or ADC may not be appropriate for use in assessing risks
associated with this type of exposure pattern. (Methods for Exposure-Response Analysis for Acute Inhalation Exposure to
Chemicals (External Review Draft). EPA/BOIR-98/051.4/1998
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Inputs for 10% xylene content

Scenario: Aerosol Paint Population: Adult

Molecular Weight (g/maole): Vapor Pressure (torr):

aight Fraction - Madian (unitless): i Weight Fraction - 80% (unitless):

Inhalation Inputs

Frequency of Use (events/yr): ] Years of Use:

Mass of Product Used per Event - Median (g) 227 Mass of Product Used per Event -90% (g):

Inhalation Rate During Use (m/hr): 0.55 Duration of Use - Median (hours/event):

Inhalation Rate After Use (m>fhr): 0.55 Duration of Use - 90% (hoursfevent):

Zone 1 Volume (m°); 20 Whole House Volume (m®):

Air Exchange Rate (air exchanges/hr): 0.45 Body Weight (kg):

Portion of Aerosol in Air (unitless): |0.01

Activity Patterns

User: 111111123554246742274441 Start Time: 9
1111111132442477422T74441 Room of Use: 5. Utility Room
0 5] 12 18
Avg. Time, ADDpy, LADC,q (days): 2. T4e+04 Avg. Time, ADDpa, ADCpo (days): 4 02a+03
Avg. Time, ADRpe, Cpga (days): 1.00e+00

Years of Use (years): 11

Frequency of Use (events/year): &

Result AT (days)

LADD e (mo/kg-day) 6.48e-03 2.74e+04

LADCpe (mg/m?) 3.53e-02 2.74e+04

ADDp (mg/kg-day) 4.42e-02 4.02e+03

ADCpo (mgim™) 2. 40e-01 4.02e+03

ADRp: (mg/kg-day) 8.69e+00 1.00e+00

Cppet (mg/m?®) 8.67e+02 1.00e+00

LADD - Lifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Concentration (mg/m°)
ADD - Average Daily Dose (mg/kg-day) ADC - Average Daily Concentration (mg/m?)
ik Cp - Peak Concentration (mg/m”

Mote: 75 years = 2,738e+04 days pot - potential dose

Mote: The general Agency guidance for assessing short-term, infrequent events (for most chemicals, an exposure of less than 24
hours that cccurs ne more frequently than monthly) is to treat such events as independent, acute exposures rather than as chronic
exposure. Thus, estimates of long-term averags exposure like ADD or ADC may net be appropriate for use in assessing risks
associated with this type of exposure pattern. (Methods for Exposure-Respanse Analysis for Acute Inhalation Exposure to
Chemicals (External Review Draft). EPA/SO0/R-98/051.4/1998
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Inputs for 15% xylene content

Scenarin- Aerosol Paint lPDDU|EtiDH: Adult

Molecular Weight (g/maole): : Vapor Pressure (torr):

eight Fraction - Median (unitless): : Weight Fraction - 90% (unitless):

Inhalation Inputs

Frequency of Use (events/yr). | Years of Use:

Mass of Product Used per Event - Median (g) Mass of Product Used per Event -30% (g):

Inhalation Rate During Use (m/hr): . Duration of Use - Median (hours/event):

Inhalation Rate After Use {m3fhr}: i Duration of Use - 90% (hours/event):

Zone 1 Volume (m?): Whole House Volume (m®):

Air Exchange Rate (air exchanges/hr): ; Body Weight (kg):

Portion of Aerosol in Air (unitless):

Activity Patterns

User: 111111123554246742274441 Start Time: 9
Non-User: 111111113244247742274441 Room of Use: 5. Utility Room
Hour: 0 6 12 18

Avg. Time, ADDgai, LADCp (days): 2.74e+04 Avg. Time, ADDyq, ADCpe (days): 4.02e+03
Avg. Time, ADRpq, Cpoa (days): 1.00e+00

Outputs for 15% xylene content

Inhalation Rate (m°/day): 0.55 Years of Use (years): 11

Body Weight (kg): 71.8 Frequency of Use (events/year): 6

Result AT (days)

LADDgo (mglkg-day) 9.72e-03 2.74e+04

LADCyqt (mg/m®) 5.29e-02 2.74e+04

ADDpa (malkg-day) 6.63e-02 4.02e+03

ADCpo (mg/m®) 3.60e-01 4.02e+03

ADRpa (mafkg-day) 1.30e+00 1.00e+00

Cppat (mg/m’™) 1.29e+03 1.00e+00

LADD - Lifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Dﬂncentraunn {rng!rn )
ADD - ﬁwerage Daily Dose {mg.fkg day) ADC - Average Daily Cnm:entmtlan {mg/m®)
Cp - Peak Concentration /m

Note: 75 years = 2.?38E+{J4 days pot - potential dose

Mote: The general Agency guidance for assessing short-term, infrequent events (for most chemicals, an exposure of less than 24
hours that occurs no more frequently than monthly) is to treat such events as independent, acute exposures rather than as chronic
exposure. Thus, estimates of long-term average exposure like ADD or ADC may not be appropriate for use in assessing risks
associated with this type of exposure pattern. (Methods for Exposure-Response Analysis for Acute Inhalation Exposure to
Chemicals (External Review Draft). EPA/GOIR-98/051 41958
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gency

S

Our Environment - Sustain and Enjoy

APPLICATION FOR THE REGISTRATION OF PUBLIC HEALTH PESTICIDE AND
REPELLENTS AGAINST VECTORS

This form may take 30 minutes to fill in.

You will need the following information to fill in the form :

e Company/Business Particulars

e Particulars of the registrant/representative submitting application
e Particulars of Manufacturer

e Particulars of Pesticide Product

Please complete the application form and submit it to :

Environmental Health Department

National Environment Agency

40 Scotts Road #21-00 Environment Building
Singapore 228231

¢ Please read the Guidelines for Registration of Public Health Pesticides before filling the form.

e Please print clearly.

e All items should be completed. Enter ‘NA’ where not applicable. Please note that incomplete
application will not be processed.

® A copy of Accounting & Corporate Regulatory Authority (ACRA) company’s business profile in
full.

¢ Failure to submit credible, valid and relevant documents will result in the denial of registration. It
is therefore crucial that all attachments submitted must bear the source and origin from where the
documents are obtained. Documents, especially technical reports (e.g. MSDS, Toxicity and
efficacy report of the product) that are self-generated/extracted from technical bulletins or the
internet will not be accepted.

¢ Processing takes about 2 weeks. You will be informed of the outcome of your application.

o A NEA Registration Certificate and Registration Mark will be issued upon receipt of the payment
for a non-refundable registration fee of $160. The cheque should be crossed and made payable to
‘National Environment Agency’.

PART I FOR OFFICIAL USE (To be completed by NEA officers only)
APPLICATION FORM CHECKLIST SENT
RECEIVED

OFFICER-IN-CHARGE

DATE

* Delete where appropriate Page 1 of 5
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CONFIDENTIAL

| PART II PARTICULARS OF PROPOSED REGISTRANT

a) Full Name of Company/Individual* :

b) If company, registered address :

c) Company/Business Registration No.* :
(Attach copy of ACRA's Company’s Business Profile in full)
d) Mailing Address :

e) Telephone No. : Facsimile No. :
E-mail Address (If any):

f) Nature of Business :

PART III PARTICULARS OF APPLICANT/REPRESENTATIVE

a) Full Name of Applicant/Representative of Company*
(Mr/ Miss/ Ms)* :

b) Designation in Company/Business :

) Citizenship :

d) NRIC No./ Work Permit No./Employment Pass No.* :
(Attach copy of NRIC/Work Permit/ Employment Pass*)
e) Residential Address :

f) Telephone No. :
Q) Academic Qualification :

| PART IV PARTICULARS OF MANUFACTURER

a) | Full Name of Manufacturer ':

b) | Registered Address of Manufacturer :

"' If the product is repacked by the registrant, the registrant will be considered the product's manufacturer (for registration
purposes), ie part IV should state the registrant’s particulars. In such case, please provide the particulars of the original
manufacturer on a separate sheet.

* Delete where appropriate Page 2 of 5
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c¢) | Country/ State of Manufacture :
d) | Telephone No. :
Facsimile No. :
E-mail Address (if any) :
PART V PARTICULARS OF PESTICIDE (PRODUCT)

1. GENERAL INFORMATION

a)| Product/ Trade/ Brand Name of Pesticide :

b)| Type of Formulation: Net Weight:

¢)| Product Content :
Active Ingredients
Common /Generic Name Composition (% w/w)

1
1i
1ii

Inert Ingredients
Common/Generic Name Composition (% w/w)

1
1i
1ii

[Relevant Material Safety Data Sheets (MSDS) of the product® / the active ingredient(s)* are given
in Appendix : ]

d)| EPA Formulator Manufacture Establishment No. (if any) :

e)| EPA Pesticide Registration No. (if any) :

f) | Acute Oral Toxicity (LDsq on rat) of the product:
Acute Dermal Toxicity (LDsy on rat) of the product:

(Details of the full toxicity studies of the product® are given in Appendix : )

* In cases where the product MSDS (preferred) is not available, the MSDS of the AI must be submitted. In
addition, for all MSDS to be accepted for the registration of the product of concern by the company, a letter of
permission from the company (that produces the MSDS) must be submitted.

* Delete where appropriate Page 3 of 5
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g)| Statement of Classification : For General Use/ For Restricted Use*

(“For General Use” indicates that the product can be used by householders directly).
(“For Restricted Use” indicates that the product can only be handled by pest control operators).

h)| WHO Hazard Classification :

Class Ia ( "DANGER-POISON" ) / Class Ib ( "DANGER-POISON" ) / Class II ( "WARNING" ) /
Class IIT ( "CAUTION" ) /Unlikely to Present Acute Hazard in Normal Use ("CAUTION" )*

(Please refer to WHO Hazard Classification)

i) | Efficacy of the Pesticide Product :
Targeted Pests Efficacy

i.
ii
ii
Reports on the product's efficacy on the respective above-mentioned target pests are given in
Appendix :

7) | Methods of analysis for the pesticide are given in Appendix :

k)| Pesticides and formulations with which the product is known to be incompatible :

D) | The product meets the following requirements:

(i) WHO Standards a
(i) Malaysian Standards a
(iii) FAO Standards a
(iv) USEPA Standards a
(v) Others a

Supporting certificate(s)/ document(s) is given in Appendix :

PURPOSE OF PESTICIDE

Imported for Own Use O Manufactured Locally for Own Use
Imported for Local Sale O Manufactured Locally for Local Sale
Others (PIs. Specify) :

aaar

Has the product been available in the local market prior to this application for registration?
O Yes
O No

3 Should the full toxicity study be unavailable, please refer to “The WHO Recommended Classification of
Pesticides By Hazard and Guidelines to Classification 2004” and calculate the oral and dermal LDs, values of
the product. Nevertheless, the parameters (substituted into the formula) must be justified with the MSDS of the
active ingredient(s).

* Delete where appropriate Page 4 of 5
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For ‘Local Sale’ of pesticides, please give details of first layer of patron(s) to whom the product will be
sold :

(Please attach separate sheet if the space provided is insufficient)

Full Name Company/ Individual Address and Contact No.

3. STORAGE PREMISES/ FACILITIES

Address of Store/Warehouse :

PART VI DECLARATION

1, , NRIC No./ Work Permit No./

Employment Pass No.* , declare that

i. the statements I have made on this application form and all attachments thereto are true, accurate
and complete; and

ii. I am aware that any false, inaccurate or incomplete information supplied by me will result in the
cancellation of this application or the registration.

Signature of Applicant/Representative of Company™ :

Date :

END OF FORM

* Delete where appropriate Page 5 of 5
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EHD/NEA/June 2010
1

GUIDEBOOK TO THE REGISTRATION OF PUBLIC HEALTH PESTICIDES AND
REPELLENTS AGAINST VECTORS

SECTION ONE : INTRODUCTION

1.1 Control of Vectors and Pesticides Act (CVPA) 1998

The Control of Vectors and Pesticides Act (CVPA) came into operation on 1 Sep 1998. Under the
Act, all public health pesticide products and repellents intended for use against the five vectors (i.e.
mosquitoes, flies, rodents, cockroaches and rat fleas) in Singapore are required to be registered with
the National Environment Agency (NEA). It is an offence under the Act for any person to advertise,
sell or supply vector pesticides and repellents which are not registered. The maximum fine for an
offence is $20,000 and/or 3 months’ jail for the first conviction, and $50,000 and/or 6 months’ jail for
subsequent convictions.

The two main objectives of this registration are to ensure that pesticides and repellents
products sold in Singapore :-

(a) do not pose undue hazards to the public and the environment;

(b) are properly labeled and contain the declared amount of active ingredient(s).

1.2 Types of Pesticides and Repellents Controlled

“Pesticide”, as defined in Section 2 of the Act, includes substance or mixture or preparation of
substances which contains one or more synthetic active ingredients and which is used for vector
control. These pesticides include those which can be used by households directly (i.e. for general
use), and those which should only be handled by licensed pest control operators (i.e. for restricted
use) because they are of high toxicity or concentration, require further mixing/dilution, or require
specialised equipment to dispense them.

Every individual product supplied, imported or manufactured by a supplier, importer or
manufacturer will be given a unique registration number. Pesticides (i.e. organophosphorous
group, organochlorine group and carbamate group) controlled under the Environmental Protection
and Management Act administered by the Pollution Control Department (National Environment
Agency) will require the Hazardous Substances Licence/ Permit. In addition, they are required to be
registered as long as they are used against the five vectors stated above.

No registration will be required for :-

(a) Fumigants controlled under the Hydrogen Cyanide (Fumigation) Act, even though these
fumigants are used for vector (rodent) control;

(b) Repellents of non-chemical properties (e.g. light, ultra-sound);

(c) Pesticides/repellents imported solely for re-export purpose;

(d) Pesticides solely for agricultural' and/ or for gardening use; and

(e) Pesticides that are targeted at pests other than the five mentioned vectors (i.e.
mosquitoes, flies, rodents, cockroaches and rat fleas).

1.3 Product Register

The list of public health pesticides and repellents registered with NEA may be downloaded from the
Internet at http://app2.nea.gov.sg/guidebooks.aspx

! Please seek advice from AVA (Agri-Food & Veterinary Authority of Singapore) on the registration
of agricultural pesticides.
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SECTION TWO : APPLICATION OF REGISTRATION

2.1 The Applicant

Any person who advertises, sells and/ or supplies any public health pesticides locally, and is
registered under the Business Registration Act/Accounting and Corporate Regulatory Authority
(ACRA) to carry out business in Singapore, or in the case of a company, incorporated under the
Companies Act, may apply for the registration.

2.2 How to Apply

Application forms (together with the registration guidelines) are obtainable from the following
address :-

Environmental Health Department

National Environment Agency

#21-00 Environment Building

Scotts Road, Singapore 228231

Each application form is for the registration of one pesticide/vector repellent product only.
Completed application forms must be submitted to the above-mentioned address together with all the
relevant documents stated in Paragraph 2.5.

The flow chart in Annex 1 shows how applications are processed by the Department and the
processing time is about 2 weeks.

2.3 Application Form

The application form for registration may be downloaded from the Internet at
http://app2.nea.gov.sg/data/cmsresource/20090320937593178202.pdf

Applicants are requested to fill in the necessary details completely before submission. Incomplete
application forms will be returned without consideration.

2.4 Documents Required For Registration
For the registration of a pesticide/vector repellent, the following documents are required :-

(a) A copy of the Computer Information Business Profile from the Accounting and Corporate
Regulatory Authority (ACRA) of Singapore in full ;

(b) A copy of the applicant’s NRIC/ work permit/ employment pass/ PR status/re-entry permit;
(c) A copy of the proposed label of the product;
(d) Full and detailed technical reports, including the following:

1. The respective Material Safety Data Sheet (MSDS) of the product or the technical active
ingredient (Al). Please see Appendix 3 for the Guidelines for Information to be disclosed
in Material Safety Data Sheet. In addition, for all MSDS to be accepted for the
registration of the product of concern by the company, a letter of permission from the
company (that produces the MSDS) must be submitted.

2. Methods of chemical analysis of the product (ie method for the extraction of the Al
from the product).

3. The respective toxicity studies of the product and the Al These studies should identify
the laboratory in which the study was carried out and bear the signature of the author of
the report. Should the full toxicity study be unavailable, calculated values of the oral and
dermal LDsy of the product may be accepted. For this purpose, please refer to “The
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WHO Recommended Classification of Pesticides By Hazard and Guidelines to
Classification 2004”. Nevertheless, the parameters (substituted into the formula) must
be justified with supporting documents [the MSDS of the active ingredient(s)].

4. Bioefficacy reports of the product on each respective target pest(s). These reports should
identify the laboratory in which the study was carried out and bear the signature of the
author of the report. The Al concentrations tested in the bioefficacy studies should be
equivalent to (or lower than) the application rate recommended on the label.

5. Other related data / information (if any) pertaining to the active ingredients and to the
product;

(e) Approval from the other relevant authorities (if any). For pesticides/vector repellents listed
under Part II of the Schedule in the Environmental Protection and Management Act, a copy
of the Hazardous Substances Licence/Permit issued by the Pollution Control Department
(National Environment Agency) must accompany the application.

Failure to submit credible, valid and relevant documents will result in the denial of registration. It is
therefore crucial that all attachments submitted must bear the source and origin from where the
documents are obtained. Documents, especially technical reports (e.g. MSDS and efficacy report of
the product), that are self-generated or extracted from technical bulletins or from the internet, will not
be accepted.

If the product is repackaged by the registrant, the registrant will be considered the product's
manufacturer (for registration purposes), i.e. the Application Form (Part IV) and the product label
("Manufactured by") should state the registrant's particulars. However, the relevant technical
documents submitted (e.g. MSDS) should originate from the original manufacturer of the product.

2.5 Fee

A non-refundable registration fee of S$160 per pesticide/repellent product should be paid once the
registration is approved. Cheques should be crossed and made payable to “National Environment
Agency”.

SECTION THREE : CRITERIA FOR APPROVAL OF REGISTRATION

3.1 Introduction

Pesticide/repellent products are categorized into two groups (i.e. “For General Use” and For
Restricted Use”). “For General Use” pesticides/repellents are those products which can be used by
householders directly, usually without the need for further dilution or mixing. In this respect, the
formulated product itself (based on the “WHO Recommended Classification of Pesticides By Hazard
and Guidelines to Classification 2004) should be of WHO Class III hazards or Unlikely to
Present Acute Hazard in Normal Use.

“For Restricted Use” pesticides/repellents refer to those products which should only be used by pest
control operators because they are of high toxicity or concentration, require further mixing/dilution,
require specialised equipment to dispense them, or have serious effects on human health. All
rodenticide products are also classified under “For Restricted Use”

Generally, a pesticide/repellent product will be registered if :-
(1) it contains permitted active ingredients (for “For Restricted Use” products); or it contains
permitted active ingredients at a safe level (for “For General Use” products);
(i1) its label conforms to standard requirements.
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3.2 Active Ingredients

Table 1 shows the list of active ingredients (A.L.) permitted in “General Use” and “Restricted Use”
products, highlighted with “v” . This list is to be used as a guide and is subjected to review as new

active ingredients come into the market.

Table 1: Permitted Active Ingredients.

Permitted in Products

Permitted in Products

For For
Active Ingredient General Restricted Active Ingredient General Restricted
Use Use Use Use

D-allethrin v v Ethyl hexanediol v v
Azamethiphos v v Etofenprox v v
Bacillus thuringiensis var. v v Fenitrothion v v
israelensis Fenthion v
Bendiocarb v Fenvalerate v
Bioallethrin v v Fipronil v v
S-bioallethrin v v Flufenoxuron v v
Bioresmethrin v v Hexaflumuron v
Borax v v Hydramethylnon v v
Brodifacoum v Hydroprene v
Bromadiolone v Hydroxyethyl isobutyl v v
Carbaryl v piperidine carboxylate
Chlorpyrifos v v I@dacloprid v v
Coumatetralyl v Imlprot.hrm v v
Cyfluthrin v v Malathion v
Beta-cyfluthrin v v Methopren§ ~ “;
Lambda-cyhalothrin v v Metofluthru.l
Cypermethrin v v D-Phenot.hrln “; “;
Alpha-cypermethrin v v Perm?thrln >
Cyphenothrin v v Ph(.))u.m
Cyromazine v Pirimiphos methyl v
Deltamethrin v v Plcarldlg v v

- Prallethrin v v
Dichlorvos v v

: - Propoxur v v
Diethyl toluamide v v -

- Pyrethrins v v
Difenacoum v

- Pyrethrum v v
Dimethoate v Pyriproxifen 7

i v v
g%n;leth‘yl phthalate d Temephos 7 7
D%p acu;gne ch Tetramethrin v v
1\ilp(r}(l)(p3‘y zésocmc omerate v v D-tetramethrin v v
; biol ) 7 7 Thiamethoxam v v
Esb}o o 7 7 D-transallethrin v v
ES flOt rlln 7 7 Transfluthrin v v

sfenvalerate : Warfarin 7
Ethyl butylacetylamino- v v
propionate (EBA)
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3.3 Labeling of Pesticides

3.3.1 Information Required to Appear on the Product Label

A label must be printed on or affixed to every container or package of the product. It must be in
English and preferably one other official language of Singapore. The information required on a
product label are listed below: -

(a) Product/Trade/Brand Name;

(b) Composition (% w/w) of the product content (name and percentage of active ingredients,
percentage of inert ingredients);

(c) Type of formulation (e.g. aerosol, bait, mat, coil);

(d) WHO hazard classification (as stated in “The WHO Recommended Classification of
Pesticides by Hazard and Guidelines to Classification 20047);

(e) Hazard warning statement or symbol (Please refer to Annex 2 );

(f) Statement of classification (i.e. “For General Use” or ‘“For Restricted Use”);

(g) Net weight or volume of product;

(h) Targeted pest(s);

(1) Date of manufacture;

(j) Date of expiry;

(k) Toxicological effect(s) on non-target organism(s) (e.g. fish, birds);

(1) Safety precaution(s);

(m) Directions for use;

(n) Storage and disposal information;

(o) Practical treatment statement(s);

(p) Guide to Doctor in case of poisoning;

(q) Names and addresses of manufacturer and importer;

(r) USEPA registration number (if any);

(s) NEA registration mark (at least 10 pt. Font size, not less than 3.0mm in height); and

(t) such other information as the Director-General Public Health may require.

Applicants are advised not to proceed with the printing of the final labels until a product label has
been approved.

3.3.2 Construction of Label

Product containers and packages come in different shapes and sizes. Under normal circumstances,
the label must contain all the required information [see 3.3.1(a) to (s)].

However, if space is a constraint on the package/container, the following information are required to
appear conspicuously on the package/container.
(a) Brand Name
(b) NEA registration mark
(c) Composition of ingredients
(d) Type of formulation
(e) WHO hazard classification
(f) Hazard warning statement or symbol
(g) Classified use
(h) Net weight or volume of the product
(i) Target pests
(j) Date of manufacture
(k) Date of expiry

The remaining information can appear in a separate leaflet/brochure enclosed or attached to the
package only if space is a constraint.

Figures 1 to 3 are some examples of how a good label should be constructed.
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Figure 1: Sample of Label Without Separate Leaflet For “General Use” Product.

SIDE PANEL MAIN PANEL SIDE PANEL
TARGET PESTS
FOR GENERAL USE DIRECTIONS FOR USE
A fast acting, non-staining insect Close all doors & windows.
SINNEA XXX/XXXX/XXXX

killer effective against flying and
crawling insects, such as
cockroaches, fleas, mites and
mosquitoes.

TOXICOLOGY EFFECT(S) ON

NON-TARGET ORGANISMS
Product is toxic to fish / birds /
pets.

SAFETY PRECAUTIONS

AVOID CONTACT WITH SKIN
& EYES. AVOID INHALATION
OF SPRAY MIST. DO NOT
SPRAY DIRECTLY ON
HUMANS, FOOD, OR FOOD
UTENSILS. CONTAINER 1S
PRESSURISED. DO NOT
PUNCTURE / THROW INTO
FIRE. DO NOT EXPOSE TO
TEMPERATURE ABOVE 65°C
(150°F). DO NOT SPRAY ON
PLASTICS.

PRACTICAL TREATMENT

IF SWALLOWED - Induce
vomiting by giving a tablespoon of
salt in a glass of warm water.
Repeat until vomitus is clear. Call
a physician immediately.

IF INHALED - Remove to fresh
air. Call a physician immediately.
IF IN EYES - Flush eyes with
plenty of water for at least 15
minutes. Call a physician
immediately.

IF ON SKIN - In case of contact,
remove contaminated clothing &
immediately wash skin with soap
& water.

MEDICAL TREATMENT

TREATMENT ACCORDING TO
SYMPTOMS. IN CASE OF
EMERGENCY, PLEASE CALL
TELEPHONE NO. XXXXXXX

XXX

OIL-BASED AEROSOL

KEEP OUT OF REACH OF
CHILDREN

CAUTION

Unlikely to Present Acute Hazard
in Normal Use

ACTIVE INGREDIENTS :
XXXXXXXX X XX% wiw
XXXXXXXX X XX% wiw

INERT INGREDIENTS :

X XX% wiw

NET CONTENTS XXX ml

Press button & spray upwards
throughout the room for 5-10
seconds. Leave doors &
windows closed for 10 minutes.
For individual insects, spray
directly.

STORAGE & DISPOSAL

STORAGE - Do not store next to
food or other articles intended
for consumption by humans or
animals.

DISPOSAL - Do not reuse
container. Do not litter.

IMPORTED BY
XXX XXXXXXXXX
XXX XXXXXXXXX
XXX XXXXXXXXX
XXX XXXXXXXXX
TEL NO : XXXXXXX
FAX NO : XXXXXXX

MANUFACTURED BY
XXX XXXXXXXXX
XXX XXXXXXXXX
XXX XXXXXXXXX
XXX XXXXXXXXX

EPA REGISTRATION NO.
XXX - XX

DATE OF MFG
XX - XX - XXXX

DATE OF EXPIRY
XX - XX - XXXX
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SIDE PANEL MAIN PANEL SIDE PANEL
PRECAUTIONARY STATEMENTS
WARNING FOR RESTRICTED USE
HAZARDS TO HUMANS SINNEA XXX/XXXX/XXXX DIRECTIONS FOR RESTRICTED USE
NG (& QOMESSTI/S ANIéVIALS(; oG LAWN INSECT CONTROL: TO CONTROL
DO NOT BREATHE SPRAY MIST. DO NOT GET XXX INSECTS LISTED BELOW, apply

IN EYES. AVOID CONTACT WITH SKIN.
FOR EMERGENCY ASSISTANCE, PLEASE CALL
XXXXXXX.

PHYSICAL OR CHEMICAL HAZARDS
WARNING - Flammable! KEEP AWAY FROM
HEAT OR OPEN FLAME.

ENVIRONMENT HAZARDS
KEEP OUT of any body of water. DO NOT APPLY
where runoff is likely to occur. DO NOT
CONTAMINATE WATER by cleaning of equipment
or disposal of wastes.

TOXICOLOGICAL EFFECT(S) ON NON-
TARGET ORGANISMS
This product is toxic to fish / birds / bees.

PRACTICAL TREATMENT
IF SWALLOWED - Induce vomiting by giving a
tablespoon of salt in a glass of warm water. Repeat until
vomitus is clear. Call a physician immediately.
IF INHALED - Remove to fresh air. Call a physician
immediately.
IF IN EYES - Flush eyes with plenty of water for at least
15 minutes. Call a physician immediately.
IF ON SKIN - In case of contact, remove contaminated
clothing & immediately wash skin with soap & water.

MEDICAL TREATMENT
TO PHYSICIAN : XXX is a reversible cholinesterase
inhibitor. Do not use oximes such as 2-PAM. Give
Atropine 2 mg. Intravenously or subcutanously. If in eye
instill one drop of Homatrophine.

EMULSIFIABLE CONCENTRATE

ACTIVE INGREDIENT : XXXXXXXX % w/w

INERT INGREDIENTS : XX.XX% w/w
WARNING

KEEP OUT OF REACH OF CHILDREN

WHO CLASS 11
Moderately Hazardous

IMPORTED BY XXXXXXXXX
XXXXXXXXX
TEL NO : XXXXXXX
FAX NO : XXXXXXX

MANUFACTURED BY : XXXXXXXXX
XXXXXXXXX

EPA REGISTRATION NO. XX - XXXX

DATE OF MFG : XX - XX - XXXX
DATE OF EXPIRY : XX - XX - XXXX

RECOMMENDED RATES. For Fleas, Ticks and
Mites, which are commonly found near the house and
may enter the house, spray a 5 ft. band of soil around
the house, as well as the house foundation wall to a
height of 2-3 ft. Repeat application if necessary.

INSECTS RATE/ water
100 m’

FLIES XX m’ XXL Mow grass &
water well before
treatment but delay
application  until
grass is dry. Do
not water again
until necessary.

FLEAS XX m’ XXL Do not apply to
animals.

ROACHES XX m’ XXL Make a 02%
finished spray.
Make spot
applications as a
coarse spray where
insects hide.
Apply monthly.

REMARKS

STORAGE & DISPOSAL
STORAGE - Do not store next to food or other
articles intended for consumption by humans or
animals.

DISPOSAL - Do not reuse container. Contact
licensed industrial waste collector for proper disposal.
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Figure 3 : Sample of Label With Separate Leaflet.

MAIN LABEL

FOR GENERAL USE
SINNEA XXX/XXXX/XXXX

XXX

XXg

INSECTICIDE IMPREGNATED CHALK

FRONT (separate leaflet)

BACK (separate leaflet)

FOR GENERAL USE
SINNEA XXX/XXXX/XXXX

XXX

INSECTICIDE IMPREGNATED CHALK
XXg

This product contains :
XXXXXXXX X.XX% wiw

XXXXXXXX X.XX% wiw

PRACTICAL TREATMENT
IF SWALLOWED - Induce vomiting by giving a
tablespoon of salt in a glass of warm water.
Repeat until vomitus is clear. Call a physician
immediately.
IF IN EYES - Flush eyes with plenty of water for
at least 15 minutes. Call a physician immediately.
IF ON SKIN - In case of contact, remove
contaminated clothing & immediately wash skin
with soap & water.

ACTIVE INGREDIENTS: XXXXX X.XX% w/w
XXXX X XX% wiw

INERT INGREDIENTS: XX% w/w

STORAGE AND DISPOSAL
STORAGE - Do not store next to food or other
articles intended for consumption by humans or
animals.

EFFECTIVE AGAINST KEEP OUT OF REACH DISPOSAL - Do not reuse container. Do not
cockroaches and ants. OF CHILDREN litter.
The toxicity of this product to CAUTION
EZ:I;tzzth;r?]iﬁzngmS has not Unlikely t() Present Acute KEEP OUT OF REACH OF CHILDREN IMPORTED BY:
’ Hazard in Normal Use XXXXXXXXXXXX
CAUTION XXXXXXXXXXXX

TEL. NO. XXXXXXX
FAX NO. XXXXXXX

Unlikely to Present Acute Hazard in Normal Use

IMPORTED BY: DATE OF MFG XX-XX-XX MANUFACTURED BY:
XXXXXXXXXXXXXXXXXXXXX DATE OF EXP XX-XX-XX EFFECTIVE AGAINST cockroaches & ants.  The XXXXXXXXXXXX
XXXXXXXXXXKXXXXXKXXXX toxicity of this product to non-target organisms has not been XXXXXXXXXXXX
determined.
DATE OF MANUFACTURE: XX - XX - XXXX
DIRECTIONS FOR USE SAFETY PRECAUTIONS DATE OF EXPIRY: XX - XX - XXXX

Avoid all contact by mouth. Keep away from food &

Use it at night, when most insects are likely to appear. drinks. Do not apply to clothing / fabric / bedding.

Draw parallel lines 2 to 3 cm apart, across the normal path
of insects or around their hiding places. For effective
control, store the chalk at cool, dry places.

Keep children / pets away from treated area. EPA REGISTRATION NO

XX - XXXX

(SEE OVERLEAF)




3.4 Evaluation of Label

Upon submission of the draft label for a product together with the application, the label will be
evaluated for compliance with the labeling requirements. Applicants will be informed of any change
to the label needed. Once the final label is approved, the registrant must print the approved label and
registration mark onto the product container and package before the product may be displayed for
sale in the local market.

3.5 Unsuccessful Application

When an application for an existing product is not approved, the importer/trader is given seven days
to ensure that the product is no longer displayed and sold in the market. Importer will be given up to
one month to show proof that the stocks have been retrieved and disposed of, either destroyed in
Singapore or re-exported

SECTION FOUR: SAMPLING PROCEDURE

NEA will check and monitor the registered products from time to time to ensure that they still comply
to the required standards. In this respect, arrangement will be made with the registrant to sample the
products at site. The registrant will also be required to submit, at his own expense, the sealed samples
to an accredited laboratory for the purpose of analysis. The report of analysis (either original or
certified true copy) should be submitted to the Department.

SECTION FIVE: CANCELLATION OF REGISTRATION AND REMOVAL OF
REGISTRATION MARKS

Under section 11 of the Act, a registration will be cancelled if a registered pesticide/repellent :-

(a) is subsequently found to be hazardous;

(b) is not being prepared in accordance with the particulars registered in respect of the
product;

(c) no longer conforms to prescribed standards;

(d) is no longer available for purchase in Singapore;

(e) has been registered upon false information provided by the registrant;

(f) the registrant of which has failed to comply with any of the conditions subject to which
the product has been registered; or he has intervened or failed to comply with the
provisions of the Act or regulations;

(g) container or package or the label printed/affixed thereto does not comply with the
prescribed requirements; and

(h) is being advertised in a manner that is false, misleading or deceptive.

Upon the cancellation of the registration of a product, the Director General of Public Health may
require the registrant to remove, cancel or obliterate the registration mark from every container and
package of the product. The registrant may also be required to recall all stocks and to cease the sale,
supply or distribution of the product.

Written appeals to the Chief Executive Officer (CEO) can be made within 14 days of the date of
receipt of the notice informing of conditions imposed on registration or refusal or cancellation of the
registration.
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REGISTRATION OF PUBLIC HEALTH PESTICIDES AND REPELLENTS AGAINST

VECTORS

Application received

»)
<

Applicant resubmits Application

Is application form

filled out completely?
Are all required

Application returned

documents submitted?

Evaluation of Application

A

Applicant submits clarifications
and/or rectifications.

Are the submitted
documents substantial?
Does the product label
meet the requirements?

Checklist issued
to request clarifications
and/or rectifications.

Registration approved

v

Registration fee received

'

Registration certificate issued




WHO HAZARD CLASSIFICATION - ACUTE LDS0 VALUES OF FORMULATED PRODUCTS

Classification and Signal
Wording

Pictorial Reference for Each
Class

Extremely Hazardous

CLASS Ia
“DANGER - POISON”

Acute LDs, for rat (mg/kg body weight)

ORAL

Solid

Liquid

Solid

Liquid

Highly Hazardous

CLASS Ib
“DANGER - POISON”

5 or less

20 or less

10 or less

40 or less

Moderately Hazardous

CLASS II
“WARNING”

>5-50

>20-200

>10-100

>40-400

>50-500

>200-2000

>100-1000

>400-4000

Slightly Hazardous

CLASS III
“CAUTION”

>500 - 2000

>2000 - 3000

>1000 - 4000

>4000 - 6000

UNLIKELY TO PRESENT
ACUTE HAZARD IN
NORMAL USE

"CAUTION"

Over 2000

Over 3000

Over 4000

Over 6000

11

Annex 2
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Annex 3

Guidelines for information to be disclosed in Material Safety Data Sheet (MSDS)

(Abridged version omitting items not required for NEA registration. Full version is available as template at
http://www.msdssearch.com/backgroundn.htm)

Section 1 :

Section 2 :

Section 3 :

Section 4 :

Product and company
identification

Product name:
Synonyms:
Product codes:
Product use:
Chemical name:
Chemical family:
Chemical formula:
Manufacturer:
Division:

Address:

Prepared by:
Emergency phone:
Other calls:

Fax phone:

Composition /
Information on ingredients

Ingredient: cas no, % w/w, % vol

Hazards identification

Emergency overview:
Routes of entry:
Acute health hazards:
Chronic health hazards:
Potential health effects
eyes:
skin:
ingestion:
inhalation:
Medical conditions generally
aggravated by exposure:
Carcinogenicity:
First aid measures
Eyes:
Skin:
Ingestion:
Inhalation:

Notes to physicians or first aid
providers:

Section 5 :
Section 6 :

Section 7 :

Section 8 :

Section 9 :

Section 10

Section 11

Section 12

Section 13

Section 14
Section 15

Section 16

Fire-fighting measures
Accidental release measures

Handling and storage

Handling and storage:
Other precautions:

Exposure controls /
Personal protection

Engineering controls:

Ventilation :

Respiratory protection:

Eye protection:

Skin protection:

Work hygienic practices:

Other protective clothing or
equipment:

Exposure guidelines:

Physical and chemical properties

: Stability and reactivity

Stability:
Conditions to avoid (stability):
Incompatibility (material to avoid):

: Toxicological information

Toxicological information

: Ecological information

Ecological information

: Disposal considerations

Waste disposal method:

: Transport information
: Regulatory information

: Other information
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Current Plant Incorporated Protectant (PIP)

Experimental Use Permits

The following provides a consolidated list of all currently active PIP EUPs. Plant-Incorporated
Protectants (PIPs) are pesticidal substances produced by plants and the genetic material
necessary for the plant to produce the substance. Experimental use permits (EUPs) are
issued under section 5 of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) for
the generation of information/data necessary to register a pesticide under section 3 of FIFRA.
EUPs are required for testing an unregistered PIP or an unregistered use of a PIP on a
cumulative total of over 10 acres. For pests that occur in different geographical situations,

EUPs are required for testing PIPs on a cumulative total of over 10 acres per pest.

To access materials in the electronic dockets referenced below: click on_

http://www.regulations.gov select the “All Documents” radio button, and type the docket

number into the “Keyword or ID” field.

Corn/Maize

Pioneer Hi-Bred International, Inc.; 29964-EUP-5 amendment/extension; Bacillus
thuringiensis Cry34/35Ab1 proteins and the genetic material necessary for their production
(from the insert of plasmid PHP17662) in corn; Effective Dates: January 25, 2005 through
April 30, 2006 and associated activities such as collection of field data; harvesting &
processing of seed after last planting; 5115 acres in Arkansas, California, Colorado, Delaware,
Georgia, Hawaii, lllinois, Indiana, lowa, Kansas, Maryland, Michigan, Minnesota, Missouri,
Nebraska, North Carolina, North Dakota, Ohio, Pennsylvania, Puerto Rico, South Dakota,
Tennessee, Texas, Washington, and Wisconsin. Docket Nos. EPA-HQ-OPP-2004-055 &
EPA-HQ-OPP-2005-0122

Mycogen Seeds, c/o Dow AgroSciences LLC; 68467-EUP-7 amendment/extension; Bacillus
thuringiensis Cry34/35Ab1l proteins and the genetic material necessary for their production
(from the insert of plasmid PHP17662) in corn; Effective Dates: January 21, 2005 through
April 30, 2006 and associated activities such as collection of field data; harvesting &
processing of seed after last planting; 3096 acres in Hawaii, lllinois, Indiana, lowa, Kansas,
Kentucky, Michigan, Minnesota, Missouri, Nebraska, New York, North Dakota, Ohio,
Pennyslvania, Puerto Rico, South Dakota, Texas, and Wisconsin. . OPP-2004-055 &
EPA-HQ-OPP-2005-0122



Syngenta Seeds, Inc.; 67979-EUP-4 issuance; Modified Cry3A Bacillus thuringiensis protein
and the genetic material necessary for its production (via elements of pZM26) in Event
MIR604 corn (SYN-IR6Q4-5); March 23, 2005 through October 15, 2006 and associated
activities such as collection of field data; harvesting & processing of seed after last planting;
575 acres modified Cry3A corn in Colorado, Hawaii, lowa, lllinois, Indiana, Kansas, Kentucky,
Maryland, Michigan, Minnesota, Missouri, Mississippi, Nebraska, Ohio, Puerto Rico, South
Dakota, Texas, and Wisconsin. Docket Nos. EPA-HQ-OPP-2004-0227 &
EPA-HQ-OPP-2005-0122

Syngenta Seeds, Inc.; 67979-EUP-4 amendment/extension; Modified Cry3A Bacillus
thuringiensis protein and the genetic material necessary for its production (via elements of
pZM26) in Event MIR604 corn (SYN-IR6@4-5), Btl1l Bacillus thuringiensis Cryl1Ab
delta-endotoxin and the genetic material necessary for its production (plasmid vector
pZ01502) in corn; March 2, 2006 through February 28, 2007 and associated activities such as
collection of field data; harvesting & processing of seed after last planting; 2003 acres
MIR604 modified Cry3A corn, 670 acres Btl1l CrylAb corn, 965 acres MIR604 x Btl1l corn,
and 2959 acres non-Bt corn in California, Colorado, Florida, Hawaii, lowa, lllinois, Indiana,
Kansas, Kentucky, Maryland, Michigan, Minnesota, Missouri, Mississippi, New Mexico,
Nebraska, New York, Ohio, Pennsylvania, Puerto Rico, South Dakota, Texas, Virginia, and

Wisconsin. Docket No. EPA-HQ-OPP-2006-0007.

Monsanto Company; 524-EUP-97 issuance; MON 89034 (Cry1A.105 & Cry2Ab2) x MON
88017 (Cry3Bb1l) combined insecticidal trait stacked corn along with MON 89034 and MON
88017 corn; Bacillus thuringiensis Cry1A.105 protein and the genetic material necessary for
it production (vector PV-ZMIR245) in Event MON 89034 corn, Cry2Ab2 protein and the
genetic material necessary for it production (vector PV-ZMIR245) in Event MON 89034 corn,
and Bacillus thuringiensis Cry3Bb1l protein and the genetic material necessary for its
production (vector ZMIR39) in Event MON 88017 corn; Effective Dates June 29, 2005 through
June 30, 2008 and associated activities such as collection of field data, harvesting &
processing of seed after last planting; 1356 acres MON 89034, 363 acres MON 88017, 617
acres MON 89034 x MON 88017, and 461 acres non-Bt corn for 2006-2007 and 3541 acres
MON 89034, 1298 acres MON 88017, 1110 acres MON 89034 x MON 88017, and 531 acres
non-Bt corn for 2007-2008 in Alabama, Arizona, California, Colorado, Florida, Georgia,
Hawaii, Idaho, lowa, lllinois, Indiana, Kansas, Kentucky, Louisiana, Maryland, Michigan,
Minnesota, Missouri, Mississippi, North Carolina, Nebraska, Ohio, Oregon, Pennsylvania,
Puerto Rico, South Dakota, Tennessee, Texas, Washington, and Wisconsin. Docket No.

EPA-HQ-OPP-2006-0298.

Cotton



264-EUP-140. Issuance. Bayer CropScience LP, 2 T. W. Alexander Drive, Research Triangle
Park, NC 27709. This EUP allows the use of 0.071 pounds (32 grams) of the insecticide
Bacillus thuringiensis Cry1Ab protein and the genetic material for its production on 370 acres
of Events T303-3 and T304-40 cotton plants to evaluate the control of cotton bollworm
(Helicoverpa zea) and tobacco budworm (Heliothis virescens). The program is authorized
only in the States of [Louisiana, Mississippi, North Carolina, Puerto Rico, South Carolina, and
Texas. The EUP is effective from February 7, 2006 to January 31, 2007. Docket Nos.
EPA-HQ-OPP-2005-0197 & EPA-HQ-OPP-2006-0349.

Syngenta Seeds, 67979-EUP-5 issuance; Bacillus thuringiensis VIP3A insect control protein
as expressed in Events COT 202 and COT 203 cotton plants and the genetic material
necessary for their production; Effective Dates February 1, 2005 through March 31, 2006 and
associated activities such as collection of field data, harvesting & processing of seed after last
planting; 245 Acres of Event COT 202 and COT 203 - Derived Cotton Plants in Alabama,
Arizona, Arkansas, California, Florida, Georgia, Louisiana, Mississippi, North Carolina, South

Carolina, Tennessee, and Texas. Docket No. EPA-HQ-OPP-2004-0221.

Tomato

BHN Research; 72821-EUP-1 amendment/extension; Bacillus thuringiensis CrylAc
expressed in tomato plants; research and plant breeding programs; Effective Dates April 20,
2006 through April 20, 2007, 2006; 500 acres in California, Florida, Georgia, lllinois, Missouri,
Virginia, and Puerto Rico. Docket Nos. EPA-HQ-OPP-2006-0070.
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Appro Approved Products

Genetically Modified Corn
Genetically Altered Soybeans
Potatoes Resistant to the Colorado Potato Beetle

Flavr Savr™ TomatoNovel Food Decisions?

Product Proponent

Decision Date

Yellow fat spreads with added phytosterols Unilever Canada Inc.

14-May-10

VegapureR: Cognis Corporation
VegapuretFS

VegapureRf95FF, 95E and 95ER
Vegapuref67WDP

Vegapure®F 90 ME

14-May-10

Orange juice products with added phytosterols Coca-Cola Ltd

14-May-10

Fruit and vegetable juice products with added A. Lassonde Inc.

phytosterols

14-May-10

CorowiseTM: Cargill Inc
Corowise™ PS-100

Corowise™ FP-100

Corowise™ FP-300

Corowise™ FP-400

Corowise™ PSD-100
Corowise™ ES-200

Corowise™ SE-C 100
Corowise™ WDSE-33
Corowise™ Tall oil phytosterols
Corowise™ FP-100E
Corowise™ FP-300E
Corowise™ PSD-100E
Corowise™ SE-C102E

14-May-10

CardioAidR Archer Daniels Midland
CardioAid® PSD Company

CardioAid® XF
CardioAid® IP
CardioAid® T

14-May-10




Product

Proponent

Decision Date

CardioAid" XF EU
CardioAid® SF
CardioAid® S
CardioAid® SWD
CardioAid® WB

Glyphosate Tolerant Soybean event 356043 Pioneer Hi-Bred 2009/9/23
International

Glyphosate Tolerant Corn event 98140 Pioneer Hi-Bred 2009/9/23
International

High Oleic Soybean Pioneer Hi-Bred 2009/5/6
International

Betapol ™ Lipid Nutrition BV 2008/9/19

Enhanced Stearate Soybean Monsanto Canada 2008/8/7

Insect Protected Corn Line MON 89034 Monsanto Canada 2008/5/18

Clearfield™ canola quality Brassica juncea S006 BASF Canada Inc. 2008/5/8

Papaya Drink containing Lutein Rubicon Food Products 2008/3/28
Ltd.

Omega Pro shell eggs containing Lutein Burnbrae Farms Ltd. 2008/3/28

Break Free Omega Pro liquid eggs containing Lutein |Burnbrae Farms Ltd. 2008/3/28

Glytol™ Cotton Event GHB614 Bayer CropScience 2008/3/13
Canada Co.

Alpha Amylase Corn Event 3272 Syngenta Seeds Canada 2008/3/13
Inc.

ExpressSun™ Sunflower SU7 Pioneer Hi-Bred 2008/1/3
International

Lutein and Zeaxanthin enhanced Eggs L.H. Gray & Son Limited 2007/11/26

Chicken Eggs Enriched by Dietary Means in Lutein |Maple Leaf Foods 2007/9/21
Agresearch, SHUR-GAIN

Maize lines containing event MIR604 Syngenta Seeds Canada 2007/7/4
Inc.

Glyphosate Tolerant Soybean MON 89788 Monsanto Canada Inc. 2007/6/27

TUSC 1 Corn Pioneer Hi-Bred 2007/3/22
International

Clearfield Bread Wheat Variety BW7 BASF Canada Inc. 2007/2/27

Use of Ultra High Pressure to process Meat-containing |Maple Leaf Consumer 2006/12/13

entrees, Meat-containing salads and meat products

Foods




Product Proponent Decision Date

Juice with Added FloraGLO® Crystalline Lutein A. Lassonde Inc 2006/12/12

Wine derived from the Wine Yeast ECMo01 First Venture Technologies| 2006/11/16
Corporation

Clearfield Rice Varieties CL IMINTA 1 and CL BASF Canada Inc. 2006/11/16

IMINTA 4

Clearfield Durum Wheat varieties DW1 and DW12  |BASF Canada Inc. 2006/11/16

Use of High Hydrostatic Pressure for the Control of  |Santa Marie Foods Ltd. 2006/10/26

Listeria monocytogenes in Ready to Eat (RTE) Meats

and Poultry.

Rinse and Chill TechnologyTM MPSC Inc. 2006/10/5

Low Linolenic Soybean Pioneer Hi-Bred 2006/10/5
International

Wine derived from the Wine Yeast Saccharomyces Dr. van Vuuren, University 2006/7/12

cerevisiae MLO1 of British Columbia

Higch Lysine Maize (LY038) Monsanto Canada Inc. 2006/7/12

Insect Resistant, Glufosinate Tolerant Maize event Dow AgroSciences Canada 2006/6/28

TC6275 Inc..

Glufosinate tolerant Rice event LLRice62 Bayer CropScience 2006/6/7
Canada Co.

Clearfield Bread Wheat Varieties BW255-2 and BASF Canada Inc. 2006/6/7

BW238-3

Microencapsulated Bonito Fish Oil Ocean Nutrition 2006/6/1

Juices containing Fish Qil A. Lassonde 2006/6/1

DHASCO oil as a novel source of docosahexanoic acid|Martek 2006/6/1

(DHA) in foods

Insect Resistant Glyphosate tolerant Maize event Monsanto Canada Inc. 2006/2/17

MON 88017

Admixture of the Concentrated Fermented Whey Technologie Biolactis 2006/1/11

NutractisTM to Butter, Cheese Spread and Whipped

Cream

Cry34/35Ab1 Insect Resistant, Glufosinate Tolerant  |Dow Agrosciences Canada| 2005/11/18

Corn Event DAS-51922-7 Inc.

Glyphosate Tolerant Cotton MON 88913 Monsanto Canada Inc. 2005/11/16

ClearfieldTM Sunflower line X81359 BASF Canada 2005/10/25

Glyphosate tolerant Sugarbeet (Event H7-1) Monsanto Canada Inc. 2005/8/31

CrylF Insect Resistant Cotton, Event 281-24-236 Dow AgroSciences 2005/7/29




Product

Proponent

Decision Date

CrylAc Insect Resistant Cotton, Event 3006-210-23  |Dow AgroSciences 2005/7/29

Glyphosate tolerant alfalfa, J101 and J163 Monsanto Canada Inc. 2005/7/28

Trehalose Cargill, Inc. and 2005/6/30
Hayashibara
International, Inc.

High Hydrostatic Pressure Treated Applesauce and  |Leahy Orchards Inc. 2004/11/18

Applesauce/Fruit Blends

Vegetable diacylelycerol oil Archer Daniels Midland/ 2004/9/10
Kao Corporation

Glufosinate tolerant cotton derived from Bayer CropScience 2004/9/3

transformation event LI.25

ClearfieldT Imidazolinone tolerant wheat (Teal 11A) [BASF Canada 2004/6/25

ClearfieldT Imidazolinone tolerant lentil (RH44) BASF Canada 2004/6/25

Omega-3 enhanced pork and products derived Les petite fermes du 2004/5/10

therefrom Centaure Inc.

Microencapsulated Fish Oil Ocean Nutrition Canada, 2004/4/26
Ltd.

Milk with docosahexanoic acid (DHA) obtained Food Systems Innovation 2003/12/22

through the use of a DHA-rich feed additive and dairy

products derived from this milk

Imidazolinone Tolerant ClearfieldTM Wheat BASF Canada 2003/11/14

(AP205CL)

Apple Cider and juice treated with UV light using Moore Orchards 2003/7/15

CiderSure 3500

Insect resistant cotton- Bollgard® event 15985 Monsanto Canada Inc. 2003/6/27

NuSunTM Mid-Oleic Sunflower Oil Archer Daniels Midland 2003/5/27
Company

ClearfieldTM Sunflower oil line X81359 BASF Canada 2003/4/3

Imidazolinone Tolerant ClearfieldTM Wheat BASF Canada 2003/3/21

(AP602CL)

Insect Resistant Corn (Cry3Bb1) Event MON 863 Monsanto Canada Inc. 2003/3/3

SUN-TGA40s as a source of arachidonic acid in infant|Suntory Limited 2003/1/23

formulas

Virus resistant papaya Line 55 Papaya Administrative 2003/1/10
Committee

Imidazolinone Tolerant (Clearfield) PWC16 Rice BASF Canada 2003/1/10




Product Proponent Decision Date
Cry1F insect resistant, glufosinate tolerant corn line  |Dow AgroSciences 2002/10/11
1507
DHASCO ® and ARASCO® oils as sources of Martek Biosciences 2002/10/7
docosahexaenoic acid (DHA) and arachidonic acid Corporation
(ARA) in human milk substitutes
Imidazolinone tolerant rice lines CL121, CL141, and |BASF Canada Inc. 2002/2/11
CEX51 (ClearfieldTM rice)
Canola quality Brassica juncea lines PC97-03, Canola Council of Canada 2001/10/29
PC98-44, and PC98-045
Glyphosate tolerant corn line 603 Monsanto Canada 2001/2/19
Glufosinate ammonium tolerant sugarbeet event Aventis CropScience 2000/11/20
T120-7 Canada
Glufosinate ammonium tolerant soybean lines Aventis CropScience 2000/11/20
A5547-127 and A2704-12 Canada
Low linolenic soybean line OT96-15 Agriculture and Agri-Food 2000/10/17
Canada
Insect resistant tomato (Bt tomato line 5345) Monsanto Canada Inc. 2000/10/2
High oleic soybean lines G94-1, G94-19, and G168  |DuPont Canada Inc. 2000/10/2
Imidazolinone tolerant (IT) wheat (SWP 965001) Cyanamid Crop Protection 1999/11/12
Glyphosate tolerant corn (GA21) Monsanto Canada Inc. 1999/5/13
Insect and virus resistant potato (NewLeaf Y) Monsanto Canada Inc. 1999/5/7
Insect and virus resistant potato (NewLeaf Plus) Monsanto Canada Inc. 1999/5/7
Genetically Improved Insect Resistant and BromoxynilMonsanto Canada Inc. 1998/12/14
Tolerant (BXN plus BT) Cotton
Imidazolinone Tolerant Corn (Mutation of AHAS Pioneer Hi-Bred 1998/6/8
Enzyme International
Virus resistant squash ZW?20 Seminis Vegetable Seeds, 1998/4/16
Inc.
Virus resistant squash CZW3 Seminis Vegetable Seeds, 1998/4/16
Inc.
Sulfonylurea tolerant flax - CDC Triffid Crop Development Centre, 1998/2/16
University of
Saskatchewan
Insect resistant and glyphosate tolerant corn (MON Monsanto Canada 1997/9/12
802)
Glyphosate tolerant corn (MON 832) Monsanto Canada 1997/9/12




Product Proponent Decision Date
Glyphosate tolerant canola (GT200) Monsanto Canada 1997/9/12
Imazethapyr tolerant corn (expl910IT) Zeneca Seeds 1997/7/8
Hybridization system in corn based on male sterility  |Plant Genetic Systems 1997/7/8
(MS3) (Canada)
Bromoxynil tolerant canola (Westar-Oxy-235) Rhone-Poulenc Agriculture 1997/7/8
Insect resistant and glufosinate tolerant corn (DBT DEKALB Genetics 1997/4/3
418 Corporation
Glufosinate ammonium tolerant corn Transformation |AgrEvo Canada 1997/4/3
events T14 and T25
New hybridization system (male sterility) in oilseed  |Plant Genetic Systems 1997/3/12
rape (canola) - MS8 (Canada)
Insect resistant corn (MON 810) Monsanto Canada 1997/2/17
Glufosinate ammonium tolerant canola Transformation|AgrEvo Canada 1997/2/17
event T45
Sethoxydim tolerant corn (DK412SR and DK404SR) |BASF Canada 1997/2/14
Insect resistant corn (MON 809) Pioneer Hi-Bred 1996/12/19

International
Glyphosate tolerant cotton (line 1445) Monsanto Canada 1996/12/19
Glufosinate tolerant corn (DLL25) DEKALB Gentics 1996/12/19
Corporation

Insect-resistant cotton (line 757) Monsanto Canada 1996/11/8
Colorado Potato Beetle resistant potato (Atlantic and [Monsanto Canada 1996/11/8
Superior varieties) lines ATBT04-6, ATBT04-27,
ATBTO04-30, ATBT04-31, ATBT04-36, SPBT02-5,
SPBT02-7
Cotton resistant to bromoxynil (BXN) Calgene 1996/8/16
Insect-resistant corn (BT 11) Northrup King Co. 1996/8/15
High oleic acid/Low linolenic acid canola (Iines Pioneer Hi-Bred 1996/8/15
45A37, 46A 40) International
Processing tomatoes exhibiting reduced pectin Zeneca Plant Science 1996/6/28
degradation (hybrids 1401F, H282F, 11013F, 7913F)
Insect-resistant cotton (line 531) Monsanto Canada 1996/4/9
Glyphosate tolerant soybeans (GTS 40-3-2) Monsanto Canada 1996/4/9
Canola with significant quantities of laurate and Calgene 1996/4/9
myristate (lines 23-198, 23-18-17)
Insect-resistant corn (line 176) CIBA Seeds 1995/12/19




Product Proponent Decision Date
Delayed ripening tomato (line 1345-4) DNA Plant Technology 1995/11/2
Colorado Potato Beetle resistant potato (lines BT06, |Monsanto Canada 1995/9/21
BT10, BT12, BT16, BT17, BT18, BT23)
Fertility restorer line in a new hybridization system in |Plant Genetic Systems 1995/8/17
oilseed rape (canola) RF?2
Imidazolinone resistant canola (lines NS738, NS1471, |Pioneer Hi-Bred 1995/4/25
NS1473) International
FLAVR SAVRTM tomato (delayed ripening) Calgene 1995/2/17
Glufosinate ammonium tolerant canola (HCN92) AgrEvo Canada 1995/2/16
Glyphosate tolerant canola (GT73) Monsanto Canada 1994/11/21
New hybridization system (male sterility) in oilseed  |[Plant Genetic Systems 1994/9/8
rape (canola) RF1
Imidazolinone resistant maize (3417R) Pioneer Hi-Bred 1994/5/30

International




Record of GM Product Dealings

Food produced using gene technology and approved for sale under the Food Standards Australia New Zealand Act 1991

Forming part of the Record of GMO and GM Product Dealings under Section 138 of the Gene Technology Act 2000

Common Common name of parent Parent Details of Gene(s) responsible for Approval Conditions* Organisation
name of organism & OECD Unique Organism Modified Trait the modified trait Date and Name
food Identifier Scientific Application
product Name Number
Canola
canola oil Roundup ready canola line GT73 | Brassica Tolerance to the | The gox (glyphosate 24/11/2000 None Monsanto
napus herbicide oxidoreductase) gene from Australia Ltd
MON-00073-7 glyphosate Ochromobactrum anthropii A363
strain LBAA. The CP4-
EPSPS gene, from
Agrobacterium sp. strain
CP4
canola oil Glufosinate-ammonium tolerant Brassica 7 breeding lines The bar gene, from 9/05/2002 None Aventis
and seeds canola lines and glufosinate- napus of canola, Streptomyces CropScience Pty
ammonium tolerant and tolerant to the hygroscopicus, the pat gene, A372 Ltd
pollination controlled canola lines herbicide from Streptomyces
glufosinate- viridochromogenes, the
ACS-BN002-5 ammonium. barstar and barnase genes
from Bacillus
ACS-BN003-6 amyloliquefaciens
ACS-BN004-7
ACS-BN005-8
ACS-BN008-2
ACS-BN007-1
ACS-BN001-4
canola oil Navigator™ canola Brassica Tolerance to the | oxy gene isolated from 17/09/2002 None Rhone-Poulenc
ACS-BNO11-5 napus herbicide Klebsiella pneumoniae A388 Rural Australia
bromoxynil Ltd (Aventis

CropScience)




Corn

corn oil, Yieldgard corn (MON810) Zea mays Insect protected cry 1A(b) gene from Bacillus | 24/11/2000 None Monsanto
flour, sugar thuringiensis subsp. kurstaki Australia Ltd
or syrup MON-00810-6 A346
corn oil, Roundup Ready corn line GA21 Zea mays Tolerance to the | A modified EPSPS gene, 24/11/2000 None Monsanto
flour, sugar herbicide produced from the wildtype Australia Ltd
or syrup MON 00021-9 glyphosate EPSPS gene from corn (Zea A362
mays)
corn ail, Bt-176 corn Zea mays Insect protected crylA(b) gene from Bacillus | 30/08/2001 None Novartis Seeds
flour, sugar thuringiensis subsp kurstaki Pty Ltd
or syrup SYN-EV176-9 A385
corn oil, Bt-11 corn Zea mays Insect protected crylA(b) gene from the 30/08/2001 None Syngenta Seeds
flour, sugar and glufosinate- bacteria Bacillus (formerly
or syrup SYN-BTO11-1 ammonium thuringiensis, pat gene A386 Novartis Seeds
tolerant derived from the bacteria Pty Ltd)
Streptomyces
viridochromogenes
corn oil, Liberty Link corn line T25 Zea mays Tolerance to the | Gene for PAT from 9/05/2002 None Aventis
flour, sugar herbicide Streptomyces
or syrup ACS-ZM0032 glufosinate viridochromogenes strain A375
ammonium Tu494
corn oil, Roundup Ready corn line NK603 | Zea Mays Modified to be EPSPS gene derived from 20/06/2002 None Monsanto
flour, sugar tolerant to bacterium, Agrobacterium Australia Ltd
or syrup MON-00603-6 glyphosate sp. strain CP4 (CP4 EPSPS) A416
herbicide
corn oil, Bt — Liberty Link Corn line Zea mays Insect protected Gene for CrylAc from 17/09/2002 None Monsanto
flour, sugar DBT418 and glufosinate- Bacillus thuringiensis. Gene Australia Ltd
or syrup ammonium for Bar is derived from A380
DKB-89614-9 tolerant Streptomyces hygroscopicus
corn oil, Herculex Insect Protection Zea mays Protected from crylF gene is a synthetic 31/07/2003 None Dow
flour, sugar major version of a gene from AgroSciences
or syrup DAS-01507-1 Lepidopteran Bacillus thuringiensis. The A446 Australia Pty Ltd

insect pests,
including the

pat gene is derived from
Streptomyces




European corn

viridochromogenes

borer, and

glufosinate-

ammonium

tolerant
corn oil, Insect Resistant MON863 corn Zea mays Protected against | cry3Bbl varient derived from | 17/12/2003 None Monsanto
flour, sugar corn rootworm Bacillus thuringiensis Australia Ltd
or syrup MON-00863-5 A484
corn oil, Bt Cry34/35Ab1 corn Zea mays Corn rootworm The cry34Ab1 and cry35Abl | 24/11/2005 None Dow
flour, sugar protection and genes from Bacillus AgroSciences
or syrup DAS-59122-7 glufosinate thuringiensis and the pat A543 Australia Pty Ltd

ammonium- gene from Streptomyces

tolerant viridochromogenes
foods MIR604 corn Zea mays Corn rootworm A modified Cry3A gene from | 03/08/2006 None Syngenta Seeds
derived from protected Bacillus thuringiensis. Also
corn e.g. SYN-IR604-5 contains the pmi gene from A564
corn syrup, E. coli (encodes
flour, and oil phosphomannose

isomerase, a selectable
marker)
foods Roundup ready, insect protected | Zea mays Glyphosate cp4 EPSPS, derived from 03/08/2006 None Monsanto
derived from | corn MON88017 tolerance and Agrobacterium species Australia Ltd
corn e.g. corn rootworm strain CP4 andCry3Bb1 from A548
corn syrup, MON-88017-3 protected Bacillus thuringiensis
flour, and oil
animal feed MAVERA HVC with lysine Zea Mays Increased lysine | cordapA gene, derived from | 02/08/2007 Additional Monsanto
and foods (LYO038) (an amino acid) Corynebacterium Australia labelling Australia Ltd
derived from in grain glutamicums 20/12/2007 requirements
corn REN-00038-3 New
Zealand

A549




Foods Amylase modified corn line 3272 | Zea mays Contains a The amy797E gene 13/03/2008 None Syngenta Seeds
derived from thermostable encoding the thermostable
corn e.g. SYN-E3272-5 alpha amylase AMY797E alpha-amylase A580
corn flour, enzyme protein and the pmi (manA)
oil, syrup, gene from E. coli, which
food grade encodes the enzyme
ethanol phosphomannose
isomerase (a plant
selectable marker). The
AMY797E alpha-amylase
enzyme is a chimeric
enzyme derived from three
wild-type alpha-amylases
from the archael order
Thermococcales.
Cotton
cotton oils Ingard® cotton Gossypium Insect protected crylAc gene from Bacillus 28/07/2000 None Monsanto
and linters hirsutum thuringiensis Australia Ltd
MON-00531-6 A341
MON-00757-7
MON-89924-2
cotton oils Roundup Ready cotton line 1445 | Gossypium Tolerance to the EPSPS gene derived from 24/11/2000 None Monsanto
and linters hirsutum herbicide Agrobacterium sp. strain Australia Ltd
MON-01445-5 glyphosate CP4 (CP4 EPSPS). A355
cotton oils OXY or BXN cotton Gossypium Tolerance to the oxy gene from the soil 9/05/2002 None Aventis
and linters hirsutum herbicide bacterium Klebsiella CropScience Pty
BXN-10211-9 bromoxynil pneumoniae subspecies A379 Ltd
ozaenae
cotton oils Bollgard 1I® cotton Gossypium Insect protected crylAc and cry2Ab genes 24/10/2002 None Monsanto
and linters hirsutum from Bacillus thuringiensis Australia Ltd
MON-15985-7 A436
cottonseed COT102 cotton Gossypium Insect-protected The vip3a gene from B. 17/02/2005 None Syngenta Seeds
oils and hirsutum thuringiensis subspecies
linters SYN-IR102-7 kurstaki and the hph gene A509

(hygromycin resistance)




from E. coli

cottonseed MXB-13 cotton Gossypium Insect-protected The crylAc and crylF genes | 28/04/2005 None Dow
oils and hirsutum and glufosinate from B. thuringiensis AgroSciences
linters DAS-24236-5 x DAS-21023-5 ammonium- subspecies kurstaki and A518 Australia Pty Ltd
tolerant aizawai respectively and the
pat gene, from
Streptomyces
viridochromogenes
cottonseed LLCotton25 cotton cottonseed Gossypium Glufosinate The bar gene from 10/02/2006 None Bayer
oils and oils and linters hirsutum ammonium- Streptomyces hygroscopicus CropScience
linters tolerant A533
ACS-GHO001-3
cottonseed Roundup-Ready Flex cotton Gossypium Glyphosate- CP4 EPSPS, derived from 10/02/2006 None Monsanto
oils and hirsutum tolerant Agrobacterium species Australia Ltd
linters MON-88913 strain CP4 A553
Lucerne
animal feed Roundup Ready lucerne J101 Medicago Glyphosate CP4 EPSPS, derived from 15/01/2007 None Monsanto
and foods and J163 sativa tolerance Agrobacterium species Australia Ltd
derived from strain CP4
ifalf A575
alialta MON-00101-8
MON-00163-7
Potatoes
potatoes New Leaf® potatoes Solanum Protected against | cry3Aa gene bacterium 30/08/2001 None Monsanto
tuberosum a range of Bacillus thuringiensis Australia Ltd
NMK-89812-3 L. insects, including | subspecies tenebrionis A382
NMK-89170-9 the Colorado (B.t.t.).
] ) potato beetle
NMK-89879-1
NMK-89576-1
potatoes New Leaf® Plus potatoes Solanum Protection cry3Aa gene from the soil 30/08/2001 None Monsanto
tuberosum against Colorado | bacterium Bacillus Australia Ltd
L. potato beetle thuringiensis subspecies
NMK-89185-6 = A383
NMK-89684-1 (CPB) and potato | tenebrionis (B.t.t.) and the

leafroll virus




NMK-89896-6 (PLRV) PLRVrep gene from PLRV
potatoes New Leaf® Y potatoes Solanum Protected against | the cry3Aa gene from the 30/08/2001 None Monsanto
tuberosum a range of soil bacterium Bacillus Australia Ltd
L. insects, including | thuringiensis subspecies
NMK-89653-6 = A384
NMK-89935-9 the Colorado tenebrionis (B.t.t.) and the
: : potato beetle and | coat protein gene (PVYcp)
NMK-89930-4 protected against | from PVY.
potato virus Y.
Sugarbeet
foods Roundup Ready sugar beet Beta vulgaris | Tolerance to the | The cp4-epsps gene from 9/05/2002 None Monsanto
derived from | Jine 77 herbicide Agrobacterium sp. strain Australia Ltd
sugar beet glyphosate CP4 and gox gene from the A378
soil bacterium
GTSB77 Ochromobactrum anthropii
strain LBAA
foods Roundup-Ready sugar beet H7-1 | Beta vulgaris | Glyphosate- The cp4-epsps gene from 24/11/2005 None Monsanto
derived from L. ssp tolerant Agrobacterium sp. strain Australia Ltd
sugar beet KM-000H71-4 vulgaris CP4 A525
Soybean
soy foods, Roundup Ready soybean line Glycine max | Tolerance to the | Gene for CP4 EPSPS, 28/07/2000 None Monsanto
soybean oil 40-3-2 herbicide derived from Agrobacterium Australia Ltd
or protein glyphosate species strain CP4 A338
meal MON-04032-6
soy foods, High oleic soybean lines Glycine max | Modified to A second copy of the 24/11/2000 Label must Optimum Quality
soybean oil express high soybean GmFad 2-1 gene contain a Grains LLC
or protein DD-026005-3 levels of oleic A387 statement to
meal acid, a the effect that
monounsaturated the food has
fatty acid been
genetically
modified to
contain high
levels of oleic
acid.
soy foods, Liberty Link soybeans lines Glycine max | Tolerant to the pat gene from Streptomyces | 29/4/2004 None Bayer




soybean oil A2704-12 and A5547-127 herbicide viridochromogenes strain CropScience
or protein glufosinate Tud94 A481

meal ammonium

soy foods, Roundup RR2Yield Soybean Glycine max | Glyphosate CP4 EPSPS, derived from 10/07/2008 None Monsanto
soybean oil MON-89788-1 tolerance Agrobacterium species Australia Ltd
or protein strain CP4 A592

meal

*Food produced using gene technology is required to be labelled under Standard 1.5.2 of the Australia New Zealand Food Standards Code

Approved GM food processing enzymes

Common Description of | Parent Parent Details of Gene(s) responsible for Date of Conditions Organisation
name of food Organism | Organism Modified Trait the modified trait Approval Name
GM Common Scientific Name
product Name
Food Maltoaenic Eﬁfr;sslon of the Gene for maltogenic
processing am Iagse bacterium Bacillus subtilis mal%/o enic amylase isolated from 20/12/2000 None Novo Nordisk
enzyme y 9 Bacillus stearothermophilus
amylase
Food Aspergillus Expression of the Gene for lipase,
processing | lipase fungus or pzag eng me linase triacylglycerol isolated from 20/12/2001 None Novo Nordisk
enzyme Y y P Rhizomucor miehei
Food rieeiﬂnlesterase Asperaillus Expression of the | Gene for pectinesterase
processing or y fungus or pzaeg enzyme isolated from Aspergillus 20/12/2001 None Novo Nordisk
enzyme . y pectinesterase aculeatus
pectinesterase
Food . Expression of the .
processing | 6-phytase fungus Aspergillus enzyme 6- Gene for_6-phytase |__solated 20/12/2001 None Novo Nordisk
oryzae from Peniophora lycii
enzyme phytase
Food Aspergillus Expression of the Gene for lipase,
processing lipase fungus or pzaeg ens me lipase triacylglycerol isolated from 20/06/2002 None Novo Nordisk
enzyme Y y P Fusarium oxysporum
Food glucose fungus Aspergillus Expression of the | Gene for glucose oxidase 27/02/2003 None Novozymes A/S




processing | oxidase oryzae enzyme glucose isolated from Aspergillus
enzyme oxidase niger
Food Expression and Gene for ice structuring
. Ice structuring Baker's Saccharomyces | secretion of ice protein derived from ocean
processing - .y . 24/11/2005 None .
aid protein yeast cerevisiae structuring pout (Macrozoarces Unilever
protein americanus) Australia Limited
Food Expression of the
processing phospholipase fungus Aspergillus enzyme Gene from Fusarium 03/08/2006
enzvme Al oryzae phospholipase venenatum None
y Al Novozymes A/S
Food Expression of Gene coding for lipase
. . Hansenula . triacylglycerol from the
processing | lipase yeast Lipase . 07/12/2006 None . .
enzvme polymorpha triacvlalvcerol mould Fusarium Danisco Australia
y yialy heterosporum. Pty Ltd
Food Aspergillus Expression of the Gene for asparaginase from
processing | asparaginase fungus perg enzyme X parag 10/07/2008 None Novozymes
oryzae Aspergillus oryzae

enzyme

asparaginase

Australia Pty Ltd
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United States Prevention, Pesticides

< EPA New Pesticide Fact Sheet
Picaridin

Description of Generic Name: 2-(2-hydroxyethyl)-1-piperidinecarboxylic acid 1-methylpropyl
the Chemical o
Common Name: Picaridin
Trade Name:  KBR 3023
EPA Shaughnessy Code (OPP Chemical Code): 070705
Chemical Abstracts Service (CAS) Number: 119515-38-7
Year of Initial Registration: 2001
Pesticide Type: Insect Repellent
Chemical Family: Piperidines
Manufacturer: Lanxess Corp.
111 Park West Drive
Pittsburgh, PA 15275-1112

Use Patterns Application Sites: Human body
and Formulations TYPes of Formulation: Insect and acarid repellent products only.
Formulation Types
Registered: 96.8% a.i. Technical; 5% & 7% pump sprays; 10%

aerosol spray and 5.75% towelette wipes
There are no combination Picaridin/Sunscreen

products.
Target Pest: Biting flies, mosquitoes, chiggers, ticks, and fleas
Use Patterns: Household floors, walls, bathroom and other non-

food contact surfaces.

Science Findings Summary Statement

Technical grade Picaridin has low acute oral, dermal and inhalation
toxicity. It is classified as Toxicity Category IV for acute inhalation toxicity and
primary dermal irritation and Toxicity Category Il for acute oral, acute dermal
and primary eye irritation. It is not a dermal sensitizer. No developmental
toxicity was observed and effects in the offspring were observed only at or above
dosage levels which resulted in evidence of maternal toxicity. Picaridin was not
shown to be mutagenic in a battery of tests. The toxicology data base is complete
and no additional studies are required.

Based on the use pattern, skin applied insect repellent, picaridin is unlikely to
result in measurable exposures to the environment. Under environmental pH and



Chemical
Characteristics

Human Health
Assessment

temperature conditions, picaridin is stable to hydrolysis, therefore, hydrolysis is
not expected to contribute to degradation of picaridin in the environment.

Technical Grade
Molecular Formula:  C,,H,;FsNO,

Physical: Liquid

Color: Colorless

Odor: Nearly odorless

Melting Point: N/A

Molecular Weight: ~ 229.3g/mole

Vapor Pressure: 0.3 kPa(2.25 mm Hg) at 20 C

Octanol-Water
Partition Coefficient
(Kow): 4.94 (86,000)
Solubility: In water: insoluble
In 2-propanol: miscible
In ethanol: miscible

TOXICOLOGY CHARACTERISTICS
Technical Grade
Acute Toxicity

In studies using laboratory animals, Picaridin technical is of relatively low
acute toxicity: Toxicity Category Il for acute oral and acute dermal; and Toxicity
Category IV for primary eye and skin irritation. The technical is not a dermal
sensitizer.

[NOTE: For acute oral, dietary, mammalian:
Category | = very highly or highly toxic
Category Il = moderately toxic
Category Il = slightly toxic
Category IV = practically non-toxic]

The acute toxicity profile table below represents Picaridin technical grade/MUP
based on the following table of study results:

Guideline No. |Study type Results Tox

Category




81-1 Acute Oral Rat: LDy, = 4743 mg/kg in males "
Rat: LD, =2236 mg/kg in males
81-2 Acute Dermal LD, >2000 mg/kg (Limit Test) 1l
81-3 Acute Inhalation LC,, >4.364 mg/L. v
81-4 Primary Eye Irritation  |Moderate ocular irritant 1l
81-5 Primary Skin Irritation  |Not a dermal irritant v
81-6 Dermal Sensitization not a sensitizer
81-8 Acute Neurotoxicity NOEL = >2000 mg/kg (HDT)
NOAEL = 2000 mg/kg
Subchronic Toxicity

14-Week Feeding -Rat:

NOAEL = 301 mg/kg/day

LOAEL = 1033 mg/kg/day based on decreased body weight/weight
gain in both sexes, and effects on the male kidneys including
increased relative kidney weights and increased incidence of protein
droplet degenerative nephropathy.

Dermal Subcronic -Rat:

NOAEL (systemic) = 200 mg/kg/day

LOAEL (systemic) = 500 mg/kg/day (slight to minimal diffuse liver
hypertrophy, individual necrotic liver cells, slight hyaline
degeneration in the kidneys, increased incidence of foci of tubular
regeneration, and chronic kidney inflamation)

NOAEL (dermal irritation) = <80 mg/kg/day

LOAEL (dermal irritation) = 80 mg/kg/day (scabs, red foci, and
exfoliation at the dosing site). Complete reversal was seen after a
4-week recovery period.

Dermal Developmental Toxicity - Rat:

NOAEL (maternal) = 400 mg/kg/day (HDT; slight increases in
absolute and relative liver weights; 9% and 5%, respectively.

LOAEL (maternal) >400 mg/kg/day.

NOAEL (developmental) = 400 mg/kg/day (delayed ossification
attributed to maternal stress due to the dermal dosing regimen).

LOAEL (developmental)= 400 mg/kg/day. No developmental
toxicity was observed and effects in the offspring were observed only
at or above dosage levels which resulted in evidence of maternal
toxicity.

Dermal Developmental Toxicity - Rabbit:

NOAEL (systemic) >200 mg/kg/day (HDT)
NOAEL (developmental) >200 mg/kg/day
NOAEL (dermal irritation) = <50 mg/kg/day

3



LOAEL (dermal irritation) = 50 mg/kg/day (LDT) No developmental
toxicity was observed.

Dermal Reproductive Toxicity - Rat:
NOEL (systemic) = 200 mg/kg/day
NOAEL (systemic) >200 mg/kg/day
NOEL (reproductive) = 200 mg/kg/day

NOAEL (reproductive) >200 mg/kg/day. No systemic or
reproductive toxicity was found.

Chronic Toxicity and Carcinogenicity
Dermal Chronic Toxicity - Dog:
NOAEL (systemic) = 200 mg/kg/day (HDT)
NOAEL (dermal irritation) = 200 mg/kg/day. No toxicity was
observed.
Dermal Carcinogenicity - Mouse (18 months):
NOEL = 200 mg/kg/day
NOAEL =200 mg/kg/day. There is no evidence of carcinogenicity.
Dermal Chronic Toxicty/Carcinogenicity - Rat:

NOAEL = 200 mg/kg/day (HDT; liver cystic degeneration with no
corroborating liver weight or clinical pathology anomalies). There is
no evidence of carcinogenicity.

Carcinogenicity:
The Agency determined that Picaridin is not likely to be a human
carcinogen by the dermal route.

Endodrine Disruption:
The Agency found no evidence that Picaridin is an endocrine disruptor.

Dietary Exposure
Because of its use pattern, people are not exposed to residues of Picaridin.

OCCUPATIONAL AND RESIDENTIAL EXPOSURE
Occupational Exposure

Based on Picaridin’s residential use pattern, handlers (mixers, loaders, and
applicators) are not exposed to Picaridin.

Residential Exposure

Picaridin generally is of low acute toxicity, and based on the available
toxicological data, the Agency believes that the normal use of Picaridin does not
present a health concern to the general U.S. population (the Agency’s human risk
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assessment has identified no toxicologically significant effects in animal studies.)
Picaridin has been classified as not likely to be a human carcinogen.

Because of Picaridin’s unusual use pattern (direct application to human
skin), the Agency believes it is prudent to require clear, common sense use
directions and restrictions on Picaridin product labels. These directions include
how to apply and when to reapply, restrictions on how often to apply and
directions for using on children.

Environmental Fate Technical Grade
and Ecological The Agency has reviewed the proposed Section 3 registrations for the use
Effects Of Picaridin as an insect repellent. Based on the ecological effects data submitted
by the registrant, the Agency concluded that the product should pose no risks to
terrestrial and aquatic organisms from the proposed use pattern. The use should
provide non-target organisms extremely limited access to the chemical.

Characteristics

ENVIRONMENTAL FATE
Hydrolysis:
Under environmental pH and temperature conditions, Picaridin is
stable to hydrolysis.

ECOLOGICAL EFFECTS
Likelihood of Adverse Effects on Non-Target Organisms
Terrestrial Organism Toxicity
Avian Dietary: Non-toxic
Bobwhite quail: LC, >5000 ppm a.i.-diet. Based on the results of
this study, Picaridin can be considered as non-toxic to birds.
Aquatic Organism Toxicity
Freshwater Fish: Moderately Toxic
Rainbow trout: 96-hr LC,,= 173 mg/I
Freshwater Invertebrates

Daphnia Magna: Picaridin was tested at five concentrations ranging
from 10 mg/l to 100 mg/I at 24 and 48 hours. No effects were found
at any concentration.

Green algae:
Scenedesmus subspicatus: The study was of 72 hour endurance and
included 6 nominal concentrations ranging from 5.6 mg/I to 100
mg/l. Effects were determined within the range of 56 mg/l and 100
mg/l. The NOEC and LOEC were determined to be 56 mg/I.
For More CONTACT PERSON:
Information Joseph M. Tavano Biologist, PM Team 10
Insecticide Branch , Registration Division (7505C)




Office of Pesticide Programs
U.S. EPA, Ariel Rios Building
1200 Pennsylvania Avenue NW
Washington, DC 20460

Office Location and Telephone Number:
Room 222, Crystal Mall #2

1801 South Bell Street

(703) 305-6411

Electronic copies of the this fact sheet are available on the Internet. See
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Abstract
Background

N,N-Diethyl-3-methylbenzamide (deet) remains the gold standard for insect repellents.
About 200 million people use it every year and over 8 billion doses have been applied over
the past 50 years. Despite the widespread and increased interest in the use of deet in public
health programmes, controversies remain concerning both the identification of its target sites
at the olfactory system and its mechanism of toxicity in insects, mammals and humans. Here,
we investigated the molecular target site for deet and the consequences of its interactions
with carbamate insecticides on the cholinergic system.

Results

By using toxicological, biochemical and electrophysiological techniques, we show that deet
is not simply a behaviour-modifying chemical but that it also inhibits cholinesterase activity,
in both insect and mammalian neuronal preparations. Deet is commonly used in
combination with insecticides and we show that deet has the capacity to strengthen the
toxicity of carbamates, a class of insecticides known to block acetylcholinesterase.

Conclusion

These findings question the safety of deet, particularly in combination with other chemicals,
and they highlight the importance of a multidisciplinary approach to the development of safer
insect repellents for use in public health.

Background

The use of repellents against biting arthropods was probably developed a thousand years
ago [1]; however, a real breakthrough occurred in 1953 with the discovery of the synthetic
repellent N,N-Diethyl-3-methylbenzamide (deet), which became the most commonly used
active ingredient of topically applied insect repellent due to its efficacy against a broad
spectrum of medically important pests, including mosquitoes [2]. Despite the widespread
and increased interest in the use of deet in public health programmes [3-5], controversies
remain concerning both the identification of its target sites at the molecular level and its
exact mechanism of action in insects. Ditzen and colleagues [6] suggested that deet may
block electrophysiological responses of olfactory sensory neurons to attractive odours in
Anopheles gambiae Giles (Diptera:Culicidae) and Drosophila melanogaster Meigen



(Diptera:Drosophilidae). By contrast, Syed and Leal [7] have recently reported that
mosquitoes detect deet by means of olfaction, a physiological mechanism that directly
initiates avoidance behaviour (i.e., deet does not cause a loss of attractive chemical signal).

Although the debate concerning the 'olfactory' mode of action of deet is still a topical
question, other laboratory bioassays and field experiments have revealed that deet also
exerts a deterrent effect in insects and has insecticidal properties [8-10]. In the same context,
if deet is considered to have a relatively good toxicological profile [11], other authors have
shown that excessive doses of deet could be toxic to humans and could cause severe
seizures and lethality when combined with other active ingredients, such as pesticides
[12-14]. It has been reported previously that symptoms related to deet poisoning in
invertebrates, mammals and humans reflect an apparent action on the central nervous
system (CNS) [15-18]. Based on these findings, we have investigated further the potential
mechanisms of deet toxicity. For the first time, we have identified a molecular target site for
deet (i.e., cholinesterases) in both insect and mammal neuronal preparations, and have
investigated the consequences of its interactions with carbamate insecticides on the
cholinergic system.

Results and discussion
Insecticidal effect of deet on insects

To elucidate repellent toxicity in insects, we first assessed the sensitivity of the dengue
vector Aedes aegypti L. (Diptera:Culicidae) to deet -treated filter papers using World Health
Organization (WHO) bioassays [19]. Figure 1 shows that deet caused dose-dependent
mortality at doses ranging from 400 to 1200 pg/cm?[4,20]. This range corresponds to the
lower range of doses usually applied to human skin for personal protection. Topical
applications of deet on the mosquito Culex pipiens quinquefasciatus Say (Diptera:Culicidae)
resulted in an LDs (lethal dose for 50% of exposed mosquitoes) and an LDg of deet for adult
females of 393.3 * 25.4 (standard error of the mean; s.e.m.) and 1103.0 + 25.4 ng of active
ingredient/mg of mosquito (ng a.i./mg, respectively). For comparison, the LDsp and LDgg of
propoxur (2-(1-Methylethoxy) phenol methylcarbamate) were 2.6 + 0.2 and 10.5 + 1.6 ng
a.i./mg female, respectively, indicating that the amount of deet required to kill mosquitoes
was about 150 times higher than that for propoxur, an acetylcholinesterase (AChE, EC
3.1.1.7) inhibitor. However, the slopes of the regression lines for mosquito mortality for deet
(3.67 £ 0.85) and propoxur (3.35 £ 0.50) did not differ significantly. This indicated a similar
heterogeneity of response by the mosquitoes with respect to the toxic effect of the two
molecules.



EETE Figure 1. Insecticidal effect of deet on mosquitoes. a) Mortality rate among

A. aegypti exposed for 1 h to paper impregnated with deet in World Health Organisation
bioassays. Doses applied on paper were compared with standard skin applications of
commercially available formulations containing deet (lower and upper deet formulation
concentrations 5 to 100% were taken from the review of Xue et al. [20]). Deet formulation
concentrations (%) were converted to doses (ug/cm?) based on 5 ml being the average
volume required to cover a human arm [4]. The figure showed that the doses used on skin
(400 pg/cm?to 8000 pg/cm?) were equivalent or greater than doses showing insecticidal
properties in the case of close contact (LDsp= 830 + 30 pg/cmz, s.e.m; LDgs= 1,180 = 50
ug/cm?).

Neurophysiological effects of deet on insect and mammalian neuronal preparations

Based on these observations, we investigated the neurophysiological effects of deet on the
cercal-afferent giant-interneuron synapses in the terminal abdominal ganglion of the
cockroach Periplaneta americana L. (Dyctioptera: Blattidae), known to present many
functional analogies with other insect systems [21]. The single-fibre oil-gap method [22] is a
well-adapted electrophysiological technique for the cockroach CNS, which allows
investigation of the effects of such compounds at the synaptic level. Deet dissolved in
physiological saline was applied at two concentrations (0.5 and 1 pM) on the synaptic
preparation by superfusion into the experimental chamber. Bath application of deet
produced a biphasic effect on excitatory post synaptic potential (EPSP) amplitudes. As
illustrated in Figure 2a (blue bars), deet (1 uM) produced an increase in EPSP amplitude
within the first 3 min (118 + 4% s.e.m., F1.14= 29, P < 0.001, n = 10, Figure 2a). This effect
was also observed at 0.5 yM deet (113 £ 5% s.e.m. at 0.5 yM, F4.14= 32, P < 0.001, n = 8).
After 3 min, a time-dependent decrease in EPSP amplitude was observed compared with
controls, which was more pronounced with the higher concentration (77 + 6% after 30 min,
Fi12=26, P <0.001, n = 6, Figure 2a). This typical biphasic effect, previously observed with
anticholinesterase compounds such as carbamates [23], reflected changes in synaptic
transmission activity. Indeed, treatment with carbamates can cause an increase in
acetylcholine (ACh) concentration that is sufficient to activate negative feedback acting
through presynaptic muscarinic receptors, which thereby decrease subsequent release of
ACh [23,24]. As the deet-induced biphasic effect on EPSP amplitude was very similar to that
reported with classical anticholinesterase compounds, it is possible that deet might cause an
elevation of ACh concentration into the synaptic cleft via an inhibition of AChE. To test this
hypothesis, we conducted additional experiments in the presence of atropine, known to



block muscarinic receptors in insect synaptic transmission [24]. As illustrated in Figure 2a
(red bars), pre-treatment with atropine (1 uM) for 10 min counteracted the EPSP depression
previously observed with deet, producing only a time-dependent increase in EPSP
amplitude (for example, 142 + 4% after 30 min exposure to 1 uM deet, F1.15= 27, P < 0.001,
n = 10). These data confirm the participation of pre-synaptic muscarinic receptors in the
modulation of ACh release in the synapses after bath application of deet [24]. It is also
interesting to note that application of deet on synaptic preparations, pre-treated with 1 yM
atropine, increased both composite (Figure 2b) and unitary EPSP amplitudes (Figure 2c),
which result from the spontaneous activity of presynaptic cercal mechanoreceptors. All
these findings clearly indicate that ACh is not efficiently hydrolyzed by AChE in the presence
of deet.

Figure 2. Effects of deet on insect and mammalian neuronal
preparations. a) The Histogram illustrates the excitatory postsynaptic potential (EPSP)
amplitudes (% of control) versus time (min) after exposure to 1 uM of deet in absence (blue
bars) and in the presence of atropine (red bars) in P. americana central nervous system.
Application of deet without atropine (blue bars) induced a biphasic effect on EPSP
amplitudes. Within the first 3 min, application of deet induced a significant increase of EPSP
amplitude which reflected an elevation of acetylcholine (ACh) concentration in the synaptic
cleft (see text for details). After 3 min, a significant EPSP depression was observed,
suggesting a regulation of ACh concentration in the synaptic cleft through an activation of
presynaptic muscarinic receptors. Pre-treatment for 10 min with atropine 1 uM (red bars)
clearly reversed the EPSP depression observed with deet 1 uM, confirming the participation
of the muscarinic receptors in the negative feedback of ACh release following deet exposure.
Data are means = S.E.M. b) and c) Typical examples of cockroach composite (b) and
unitary (c) EPSP following deet application. Experiments were done in the presence of
atropine (1 um) to prevent an action of presynaptic muscarinic receptors. Note the increase
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of unitary EPSP frequency and amplitude (c) following deet application (0.5 uM) in the
synapses. d) Effect of deet on the time course of full size endplate potentials (EPPs)
recorded in a mouse hemidiaphragm preparation bathed with a standard Krebs-Ringer
solution supplemented with 1.6 uM u-conotoxin GIIIB to selectively block sodium channels in
muscle fibres. The EPPs recorded under control conditions (trace 1), and after the addition
of 500 uM deet to the medium (trace 2); note the prolongation of the decay phase of EPPs in
the presence of deet, with little change in the amplitude and time to peak; the mean
decay-time constant were 11.1 £ 0.7 and 3.8 + 0.08 ms for deet-treated and controls,
respectively (n =6, P <0.001).

Based on these unexpected results and because AChE is an ubiquitous enzyme in both
insect and mammalian nervous systems, additional electrophysiological studies were
performed on isolated mouse phrenic hemidiaphragm muscles. We showed that 500 yM
deet prolonged by about threefold the decay time constant of synaptic potentials on endplate
regions of the muscle fibre (Figure 2d). This prolongation of the time course of synaptic
potentials, which is known to occur after AChE inhibition [25,26] or in the absence of AChE
expression [27], was shown to be due to the lack of ACh hydrolysis, allowing ACh to persist
in the synaptic cleft and to activate endplate nicotinic ACh receptors repeatedly. Considering
our data, higher concentrations of deet were, however, required to prolong the decay time
constant of synaptic events on mammalian neuromuscular preparations (500 yM) compared
with cockroach synaptic preparations (1 uM).

Characterization of cholinesterase inhibition by deet

To ascertain the inhibition of cholinesterases by deet, we analysed, in vitro, the effect of deet
on the activity of purified AChE from D. melanogaster (DmAChE) and both acetyl and
butyrylcholinesterases (EC 3.1.1.8) from human (HUAChE and HuBChE). As illustrated in
Figures 3a, b, and 3c, incubation of each enzyme with the substrate and deet (from 1 to 10
mM) resulted in a strong reduction of enzyme activity. This indicates that deet is capable of
inhibiting the hydrolysis of acetylthiocholine (ATCh) and butyrylthiocholine (BTCh) by AChEs.
As preincubation of the enzyme with deet in the absence of substrate did not change the
extent of inhibition, and as dilution of the inhibited enzyme restored enzyme activity, Deet
can be considered as a reversible inhibitor of cholinesterases. Deet has also the capacity to
diminish the rate of AChE carbamoylation by propoxur (Figures 3d and 3e), indicating that
both molecules act as competitive inhibitors for the enzyme.



T Figure 3. Effects of deet on cholinesterase enzymatic activities. a) and b)

Inhibition of D. melanogaster (a) and Human (b) acetylcholinesterases (AChEs) by deet.
Note the dose-dependant decrease of ATCh hydrolysis by AChE following deet application.
[ATCh]: Acetylthiocholine concentration in micromole per liter; v/[Et] specific activity in s-1. c)
Inhibition of human (Hu) butyrylcholinesterase by deet. As previously observed with ATCh,
deet is also capable of strongly decreasing the BTCh hydrolysis by human BChE. [BTCh]:
butyrylthiocholine concentration in micromole per liter; v/[Et] specific activity in s-1. d and e)
Dose-dependant effect of deet on Drosophila (d) and Human (e) AChE carbamoylation rates
by propoxur (carbamate). The curves clearly show the strong reduction of the second order
rate constant (ki) for the carbamoylation of HUAChE by propoxur in presence of deet. At high
concentration (10 mM), protection of AChE by deet is total. f) Accommodation and binding of
deet inside the active site of Human AChE. The picture was created by VMD, a Visual
Molecular Dynamics program. After QMMM relaxation of the complex between HUAChE and
deet molecule, the latter was accommodated in a tetrahedral adduct conformation. Minimal
adaptation of the side chains of adjacent residues in the active side of HUAChE suggests
that the accommodation of deet in a position favourable for enzymatic hydrolysis is possible.

The kinetics of substrate hydrolysis by cholinesterases are complex. The substrate first
binds to a peripheral site, located at the entrance of the active site gorge, and then slides
down to the catalytic site, buried 20 A inside the protein (Additional file 1). Simultaneous
kinetic analyses of inhibition of substrate hydrolysis and carbamoylation allowed us to
estimate the binding constants of DEET for the two substrate binding sites of
cholinesterases. Binding of deet at the peripheral site was estimated to be 1.02 £ 0.03, 8.39
1+ 6.97 and 0.37 £ 0.05 mM for DmAChE, HUAChE and HuBChE, respectively (Table 1).
Binding of deet at the catalytic site located at the bottom of the active site gorge was not
necessary to describe inhibition of DmMAChE and was estimated as 4.67 and 1.08 mM for
HUAChE and HuBChE, respectively (Table 1). Thus, deet would enter into the active site
gorge of HUAChE and HuBChE, but not that of DmmAChAE, resulting in a stronger inhibition of
human enzymes. This hypothesis was consistent with structural data showing the active site
gorge of DMAChE to be about 50% narrower than the active site of HUAChE [28]. To
determine whether the accommodation and binding of deet was possible within the active
site of vertebrate AChE, it was docked as a tetrahedral adduct on the catalytic serine of
human AChE crystal structure (1B41). Minimal adaptation of the side chains of adjacent



residues in the active side of HUAChE suggests the accommodation of deet in a catalytic site
is possible (Figure 3f).

Additional file 1. Reaction scheme for substrate hydrolysis by cholinesterases in the
presence of a reversible inhibitor that competes at the peripheral anionic and the catalytic
site of the free and acetylated enzyme.

Format: DOC Size: 219KB
This file can be viewed with:

Table 1. Characteristic kinetic constants for the hydrolysis of ATCh and BTCh by DmAChE,
HUAChE and HuBChE

Interactions between deet and cholinesterase compounds

Having established that deet binds to the active site of cholinesterases and then hinders the
entrance of substrates, we investigated its potential interaction with carbamate insecticides.
The effects of topical applications of a range of deet doses combined with a range of
propoxur doses applied to C. quinquefasciatus were not in agreement with a model based
on the hypothesis of an additive effect for the two compounds (Figure 4a). Several models of
interactions between the two chemicals were subsequently tested. The best fit took into
account a synergistic interaction involving the effect of deet on the insecticidal effect of
propoxur (Figure 4b). Further electrophysiological experiments were conducted on P.
americana preparations to assess deet and propoxur interactions at the synaptic level
(Figure 4c). After pre-treatment of atropine and when applied alone, both propoxur (P) and
deet (D1 and D2) significantly increased EPSP amplitude compared with the control (P <
0.01 and P < 0.001, respectively). In the presence of atropine, however, subsequent
application of deet + propoxur (P+D) did not cause a greater effect on post-synaptic
potentials than that caused by deet alone at the same concentrations. Propoxur+D1 was
almost equal to D1; the difference between them was not significant (F116=0, P <0.95, n =
8). Similarly, there was no difference between P+D2 and D2 (F116=0, P <0.92, n = 8). This
indicates that propoxur and deet acted similarly on the same target site in the insect
cholinergic system.



Figure 4. Interactions between deet and anti-cholinesterasic compounds.
a) and b) Toxic interactions between deet (ug/mg mosquito) and propoxur (Hg/mg mosquito)
for C. quinquefasciatus by topical application. The model including a synergistic interaction
(b) between the two molecules provided a better description of the data than a model based
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where ED is the effective dose, D the dose and ic the interaction coefficient. The interaction
coefficient (ic = 3.07 + 0.98) was significantly greater than 0, indicating that deet synergised
propoxur toxicity in insects. c) Effects of propoxur (P) and deet (D), alone and in combination
(P+D), on cockroach synaptic activity. All synaptic preparations were pretreated (10 min)
with atropine (1 pM). NS not significant (P > 0.05). d) Effect of deet and neostigmine on the
time course of full size EPPS recorded in mouse hemidiaphragm preparations. Mean values
(x s.e.m, n = 6) of the half-decay time of EPPs (ms) under control conditions (2.8 £ 0.05 ms,
blue column), 500 uM deet (6.1 £ 0.36 ms, red column) and in the continuous presence of
deet and 3 pM neostigmine (10.5 £ 0.55 ms, yellow column). * denotes a significant
difference from controls (P < 0.001). e) Examples of full size endplate potentials (EPPs) in
response to a single or paired stimulus in the presence of 500 uM deet and in the presence
of deet (upper part) and 3 uM neostigmine (lower part). * denote significant difference from
control P < 0.001.

However, a different trend was noted on mouse isolated phrenic hemidiaphragm muscles.
Indeed, when neostigmine (3 uM) was perfused in the continuous presence of 500 uM deet,
the decay time constant of synaptic responses was about two fold more prolonged than with
deet alone (Figure 4d). Recordings of full (maximum) size endplate potentials (EPPs) in
response to a single or paired nerve stimuli, either in the presence of 500 uM deet or in the
presence of deet plus 3 uM neostigmine, showed a marked prolongation of the decay phase
of the EPPs in the presence of deet and neostigmine (Figure 4¢). These results indicated
that deet (i) had an inhibitory action on AChE in mouse hemidiaphragm endplates that was
not maximal at the concentration used; (ii) did not prevent subsequent action of neostigmine
on endplate AChE; and (iii) was less active, on an equimolar basis, than neostigmine in
mouse hemidiaphragm junctions. We have shown that deet causes an equal or even greater
in vitro inhibitory effect on purified human enzyme than on insect AChE, and therefore
speculate that deet may be a less potent inhibitor of the asymmetric forms of AChEs, which
are anchored to the basal lamina of the mouse skeletal neuromuscular junction[29];



Conclusion

In vivo toxic interactions between deet and propoxur, pirimiphos-methyl, or pyridostigmine
bromide (PB) for cockroaches and mosquitoes have been reported previously [8,30,31]. In
adult hens, Abou-Donia et al. [18] demonstrated that co-exposure to sub-neurotoxic doses
of PB, deet and chlorpyrifos resulted in increased toxicity characterized by neurological
dysfunction and neuropathological lesions. In the central cholinergic system of rats,
application of physiologically relevant doses of pyridostigmine and deet, in combination, led
to neurobehavioural deficits and region-specific alterations in AChE and nicotinic receptors
[32]. More investigations are urgently needed to confirm or dismiss the potential
neurotoxicity to humans arising from the combined use of deet with different cholinesterase
inhibitors.

Methods
Toxicological studies
Biological materials

The standard insecticide susceptible strains 'S-Lab' of C. quinquefasciatus and 'Bora' of A.
aegypti were used in bioassays. These two strains have been colonized for many years at
IRD-LIN in Montpellier and are free of any detectable insecticide resistance mechanisms.

Topical applications

Topical solutions were first prepared by dissolving technical grade deet 97% (Sigma-Aldrich,
Saint Quentin Fallavier, France) and/or propoxur 99.6% (Bayer CropScience, Monheim,
Germany) in acetone. For each compound, five to eight doses were used to provide a range
of mortality from 0 to 100%. Two-to-five-day-old non-blood-fed females of C.
guinquefasciatus were first anaesthetised by extended contact with carbon dioxide then
placed on a refrigerated plate at 4°C to maintain anaesthesia during manipulation [19]. A
volume of 0.1 pl of insecticide solution (at the required concentration) was deposited on the
upper part of the pronotum of females using a micro-capillary. Females receiving a volume
of 0.1 ul pure acetone served as controls. After each test, females were transferred into
plastic cups and provided with 10% honey solution on cotton wool and held for 24 h at 27°C
and 80% relative humidity. Mortality rates were recorded 24 h after the tests. Data were
analysed with the program Global Optimization by Simulated Annealing (GOSA) [33]using
the statistical approach according to Finney [34]. Mortality (y) as a function of deet doses (x)
was fitted to the cumulative Gauss function and was expressed in nanograms of insecticide
per milligram of female weight.
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Treated filter papers bioassay

Mortality resulting from tarsal contact with treated filter paper was measured using WHO test
kits [19] against adult females of A. aegypti. Four batches of 25 non-blood-fed females, two
to five days old, were introduced into WHO bioassay holding tubes for a period of 60 min.
They were then transferred to exposure tubes, which were held vertically for 60 min under
subdued light. Mortality was recorded 24 h after exposure. Each solution was tested four
times and each test was replicated three times with different cohorts of insects to take into
account inter-batch variability.

Electrophysiology
Insect preparations

Adult male cockroaches P. americana were taken from our laboratory stock colonies which
are maintained under standard conditions (29°C photo-cycle 12 h light/12 h dark).
Cockroaches were pinned dorsal side up in a dissection dish and dorsal cuticles were
removed to allow access to the ventral nerve cord. The terminal abdominal ganglion (TAG)
with the nerve cord were carefully dissected and placed in normal cockroach saline
containing (in mM): NaCl 208, KCI 3.1, CaCl;, 10, sucrose 26,
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES) 10; pH was adjusted to 7.2
with NaOH. The synaptic preparation was composed of a cercus, the corresponding cercal
nerve Xl, the de-sheathed TAG (containing the studied synapse) and the abdominal part of
the nerve cord. Electrophysiological recordings of synaptic events were obtained using the
single-fibre oil-gap method [22]. With this technique it is possible to record unitary excitatory
postsynaptic potentials (UEPSP) resulting from the activity of pre-synaptic cercal
mechanoreceptors and composite EPSP. These potentials were triggered in response to
short electrical pre-synaptic stimulation applied at a frequency of 0.1 Hz to the ipsilateral
cercal nerve XI and are the main subject of observations to study synaptic transmission.
During experiments, the resting potential was continuously monitored on a pen chart
recorder. The uEPSPs and EPSPs were recorded using a Hameg oscilloscope and stored
on a PC computer with Hameg software. Experiments were conducted at room temperature
(20°C). Data were expressed as a mean = s.e.m. when quantified. Electrophysiological data
were analysed for statistical significance using a one-way Analysis of Variance (ANOVA)
followed by a post-hoc Tukey test. Differences among data were judged to be significant
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when P < 0.05. Data analysis was performed using STATISTICA (StatSoft, Cracow,
Poland).

In all electrophysiological experiments, deet and propoxur were prepared in
dimethylsulfoxide (DMSO, stock solution 10 mM) and absolute ethanol (stock solution 10
mM), respectively. Final dilutions in physiological saline contained at most 0.1% DMSO and
absolute ethanol. These concentrations of solvents had no effect on synaptic transmission.
All compounds used were purchased from Sigma Chemicals (L'isle d'/Abeau Chesnes,
France) and propoxur was bought from Bayer AG (Leverkusen, Germany).

Mammalian preparations

All experiments on mice were performed in accordance with French and European
Community guidelines for laboratory animal handling [35]. Adult male Swiss-Webster mice
(20 to 25 g body weight) purchased from IFFA CREDO (Saint Germain sur I'Arbresle,
France) were anaesthetized with Isoflurane (AErrane®, Baxter S.A., Lessines, Belgium)
inhalation, and euthanized by dislocation of the cervical vertebrae followed by immediate
exsanguination. The left mouse hemidiaphragm with its associated phrenic nerve was
dissected out from the animal and mounted in a silicone-lined organ bath (4 ml volume).
Isolated preparations were perfused with standard Krebs-Ringer solution of the following
composition: 154.0 mM NacCl, 5.0 mM KCI, 2 mM CaCl,, 1.0 mM MgCl,, 5.0 mM HEPES,
and 11.0 mM glucose. The solution gassed with pure Oz had a pH of 7.4.

Electrophysiological recordings on isolated phrenic hemidiaphragm muscles were
performed using conventional techniques [27]. Briefly, membrane and synaptic potentials
were recorded from endplate regions, at room temperature (22°C), with intracellular
microelectrodes filled with 3 M KCI (8—12 MQ resistance), or with extracellular
microelectrodes (filled with Krebs-Ringer solution, 1-3 MQ resistance) and an Axoclamp-2A
system (Axon Instruments, Foster City, CA, USA). Electrical signals after amplification were
displayed on a digital oscilloscope, collected and digitized at a sampling rate of 25 kHz with
the aid of a PC computer and a Digidata 1322A unit (Axon Instruments). Computerized data
acquisition and analysis was performed with the program WinWCP (V3.8), provided by Dr
John Dempster (University of Strathclyde, Strathclyde, Scotland). The motor nerve of
isolated neuromuscular preparations was stimulated via a suction microelectrode, adapted
to the diameter of the nerve, with square wave pulses of 0.1 ms duration, generated by a
S-44 stimulator (Grass Instruments, AstroMed, W. Warwick, RI, USA), and supramaximal
intensity (typically 3-8 V). Studies on EPPs were performed in standard physiological
solution containing 1.6 yM p-conotoxin Conus Geographus (GIIIB) (Alomone Labs,
Jerusalem, Israel) to block voltage-dependent sodium channels of skeletal muscle fibres [36].
The amplitudes of full-sized EPPs and MEPPs recorded on junctions treated with
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p-conotoxin GlIIB were normalized to a membrane potential of -75 mV. MEPPs and EPPs
were analysed individually for amplitude and time course. For each condition studied, four to
six individual experiments were performed and the results were averaged to give the
presented mean £ s.e.m. The statistical significance of differences between controls and test
values was assessed with Student's t-Test (two-tailed), or the Kolmogorov-Smirnov
two-sample test. Differences were considered significant if P < 0.05.

Biochemistry

DmAChHE was produced in the baculovirus system and purified as previously described [37].
The native human AChE and BChE used for kinetic studies were from Sigma Chemical Co.
(St Louis, MO, USA). Hydrolysis of ATCh was measured spectrophotometrically at 412 nm
by the Ellman method [38] at 25°C, in 25 mM phosphate buffer, pH 7. Substrate
concentrations were 4 yM-200 mM, with a minimum of five repetitions per concentration.
Activity was followed for 1 min after addition of the enzyme to the mixture and spontaneous
hydrolysis of the substrate was subtracted. Rates of carbamoylation were estimated by
incubation of AChEs with various concentrations of propoxur for different periods of time.
The remaining activity was measured for 30 sec following 10-fold dilutions in Ellman reaction
medium supplemented with 1 mM acetylthiocholine. Data were analysed using the model
and equation of Stojan and colleagues [39] for ATCh hydrolysis inhibition and using the
model of pseudo first order irreversible inhibition for carbamoylation rate. Fits were
performed simultaneously on both equations by multiple non-linear regressions using the
program GOSA [33].

Molecular docking of deet into AChE

The accommodation and binding of deet inside the active site of HUAChE was made by
building a 3D structure of deet using MOLDEN, a processing program of molecular and
electronic structure, and then optimized quantum mechanically in vacuo by Gaussian 03, an
electronic structure program. For the calculation we used 6-31 g* basis set at the
Hartree-Fock level. For molecular mechanics, energy and dynamic calculations we assigned
atomic types for the deet molecule already existing in the CHARMM distribution C27n1
topology file. Charges were calculated by Mullikan's approximation and the missing
parameters were searched until a satisfactory fit of the model to the ab initio energy
potentials and geometry was obtained.

In the next step we manually docked the deet in the active site above the catalytic serine
(S203) of the HUAChE molecule: the appropriate three atoms of deet were superimposed on
the corresponding atoms of substrate analogue molecule situated in the active site of
torpedo AChE (PDB code 2C5F) with the carbonyl oxygen pointing into the oxyanion hole.
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The structure was then fully relaxed without moving any of the protein atoms. Finally, our 3D
model of HUAChE and docked deet was subjected to two successive 50-step QMMM
refinements, assigning the deet molecule, catalytic serine (S203) and histidine (H447)
quantum mechanically (49 QM atoms and two link atoms), while the rest of protein and water
molecules (193 of them) were treated mechanically. During QMMM relaxation of the
complex between HUAChE and the deet molecule, the latter was accommodated in a
tetrahedral adduct conformation.
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