I EHA

FERE R (EU-RAR)

&3 (EU-RAR)

1. —f&IER
GENERAL INFOMATION

1.01 YIEEH
SUBSTANCE INFOMATION

DFE:91.15
SIDS TURRAVMIBEHEEELHE

CASES 75-59-2 75-59-2

MEA (BAER) FTRSAFILTOE=DLEFOXIF =

[EEJEX)) tetramethylammonium hydroxide tetramethylammonium hydroxide
S =

ERNERERDES =

ERBRERYER =

OECD./HPV%£¥§ =

FFH C4 H13 N1 01 C4 H13 N1 01

e =

[CES EC No. : 200-882-9 EC No. : 200-882-9

Molecular weight : 91.15
Critical study for SIDS endpoint

SPONSOR INFOMATION

1.02 REMFHRINEHEE MEEEREICEHT H1EH

B4

B FBE

%4 : TOKUYAMA CORP.
YERZA : 14.06.2005

e REE

%% : TOKUYAMA CORP.
{ER A : 14.06.2005

Producer related part
Company : TOKUYAMA CORP.
Creation date : 14.06.2005
Substance related part
Company : TOKUYAMA CORP.
Creation date : 14.06.2005

KEES

P T 3 B USRS

HYFKA

1B SR S ()

HLEERE (BFEES)

ELUFERE (A—ILTFLR)

BEEERA

i

1.03 AT3Y—5Hf

DETAILS ON CHEMICAL CATEGORY

1.1 —fiER7E M E R

GENERAL SUBSTANCE INFOMATION

MEDEAT FRILEY ARIEEY
MEDE-ZHL-HIREDIFE |TMAH Bi& (27.5%) (FEERTHS. TMAH aqueous solution (27.5% ) is colorless.
i® TMAH QB KFIYDIER BELUTMAHRRIIBETHS, TMAH pentahydrate crystal and TMAH aqueous solution are
colorless.
WEERIRAE (20°C. 1013hPa) [BIRL TS BRL TS
ME(EE/E2%) MEDERE : —T=ZAE Purity type : measured for specific batch
HHEE 0> 99.9 Purity : > 99.9
H =
w& TrSAFILFUEZD LEROF SR (TMAH) D REKFIYIE, 7 |Tetramethylammonium hydroxide (TMAH) pentahydrate is a
VEZTREFIHHBHOHKERTHS, deliquescent needle-like crystal with Ammonia-like odor.
{SFEE : (2) HIFR{T CIEFEEHY Reliability : (2) valid with restrictions
ErEMDH S = RIEHRR reliable secondary data source
SEE: SIDS TURRAVMIEHZEELHE Flag : Critical study for SIDS endpoint
5| FXXHER(1) (2) (3) 5IFAXHER(1) (2) (3)
1.2 A4
IMPURITIES
CASH = =
ME £ #5 IUPAC) A% /—)L <=160ppm Methanol <=160ppm
REEA 7> <=60ppm Carbonate ion <=60ppm
¥ A 7> <=0.6ppm Chloride ion <=0.6ppm
ERNBRESDES =
BRESICBIT58H =
E5E (%) -
H =
"% SIDS TURRAUMIEHZEELHE Critical study for SIDS endpoint
5| FA3C#k(3) 5| FAXXHR(3)
1.3 Hm1
ADDITIVES
1.4 7%

SYNONYMS




WE 4

TOEZDLEFAOX IR, TRIAFIVTUEZD L, TRSIAFIL
—. eEFREFIIIL—
AZ 726

AZ 726MIF

AZ-MIF 300

CD 26

LDD 26

LDD 26W

Megaposit CD 14
Megaposit MF 24A
MF 321

MF-CD 26
Microposit CD 26
Microposit MF-CD 26

Ammonium hydroxide, tetramethyl—
Ammonium, tetramethyl-, hydroxide
AZ 726

AZ 726MIF

AZ-MIF 300

CD 26

LDD 26

LDD 26W

Megaposit CD 14

Megaposit MF 24A

MF 321

MF-CD 26

Microposit CD 26

Microposit MF-CD 26

NMD 3 NMD 3
NMW-W NMW-W
OCG 945 OCG 945
OCG-OPD 262 OCG-OPD 262
OPD 2 OPD 2
HA =
&S SIDS TURRAUHZEHZEELHZE Critical study for SIDS endpoint
15 &WE-MASE
QUANTITY

HiE-WMAE

BHARIZHET52004FDTFIAFILTUE=DLEROF IR
(TMAH)£E RS 4 £ 8 13493000k TH 1=, T4V FURE LU R
HI—T U TM2003ENTHAMER EEE LT F N8R,
1.0h> THo1z COLEMEIETAUH BEIZSLTHEES
NTLEH., ChoDETOREE(ICET L5 MIEREATH>

Zo

In Japan, annual production of tetramethylammonium hydroxide
(TMAH) in 2004 is about 3,000 tonnes.

Annual production of TMAH in Finland and Sweden in 2003 is 8.3
tonnes and 1.0 tonnes, respectively.

The chemical is also produced in the United States and Korea.
No data are available, however, for the production volumes in
these countries.

HREFE =

Hi -

e SIDS TURRAVMIEH R EELHE Critical study for SIDS endpoint
5| FX#R(4) (3) 5| FA XX #k4) (3)

1.6 F®EER

USE PATTERN

FTHAREHR IR AR i JEHL R A&

TEMAR EIRL TS ERL TS

R&N 5 -

R -

iEE =

FHAREHR FERLTZSW ERL TS

ITEMAR BEIRLTESWLY ERL TS

R&N¥E FDM:>97%: FEBHERELVRE/NNRILDIAR) VT S5T4—T  |other: >97%: photolithography processes of semiconductor and
a+X liquid crystal panel, <3%:electronic parts cleaning
<3%: EFABEMES

H -

w& N5DARIZIE. 2~3% BEDTMAHKA RN EARASINTE [For these purposes, 2 to 3% aqueous solutions of TMAH are
Y. Cho2TOARIC, BERETHVLSNAUTOIOER |used. For all these use patterns, the process as seen in the
NEENDS; (1) VAV IIN—ITTAN D RNEHEZEHT D, |photograph printing is used; (1) applying a photoresist layer to
(2) BSMRDBEHZ KXY R/ SEZ—ZFHRIT 5, (3) 24 MRIZER |the silicon wafer, (2) patterns of a circuit is to be printed by
BEE-IHrL O RARNBE2~3%DEEDTMAHBRIZSERIZ |exposing to the UV rays, (3) the UV-exposed photoresist layer is
AT D, B COETHOIRIEFEE LFLDELNVA—XR [to be dissolved completely by 2-3% aqueous solutions of TMAH.
AT LATEEICHIHIN-RBRENANRELINDS, 4) & Whole process requires the highly controlled environment in the
(2. KICKYTMAHB & ZEEIUNT 5, closed system with virtually no contamination. (4) And finally, the

TMAH solution is removed by water.

SIDS TURRAVMZEHZEELHE Critical study for SIDS endpoint
5| FA3X#k(6) 5| FAX#R(6)

FHRAREHR EIRL TS FRL TS

I2MAZ BF/BRIVO=TIVT BF/BRIVO=TYVY
4 DONEF/EFIEEE 4 Electrical/electronic engineering industry

R 46 ADFEX 46 Semiconductors

H -

S ARSFEIZOVTOEMER: BINFERETE Extra details on use category : No extra details necessary

B FVAXE  BL
51 FSCER(3)

Emission scenario document : not available

51 FSCAR(3)

171 BRESLVA~DRERFR

SOURCES OF EXPOSURE

REICET HIF®R

IF<TIR BN EEICLDIEEE
II<ERR - ME

Source of exposure : Human: exposure by production Exposure
to the : Substance




IR BAENQREFRT THEIIEOE=S VI AERSN

Zo

-4 H H: 2004/03/14~15

Ak JREIRUTERALD. FEBRBEOER@REE OO RADE
L/ D DEETIONEREIL. 1A YBATNT5T4—I2&>T
Sl

-HER
Table 1. FEBEDERTDTRSAFILTUE= Y LEFAFY

K (TMAH)

XTI x BIA% FERM FHRE(mg/m3)
1 2 0.17 B5fE/B  ND (<0.072)

2 2 49 B5RE/8 ND (£0.072)

()] 2 1.3-2 B¥f/8  ND (<0.072)

4 2 56 EfEl/ A ND (<0.072)

(5) 2 0.3-0.5 BfE/H ND (<0.072)

COFEICKDEETR: 0072 mg/m3
* {EETTE

(1) 20-25% D FA R T DIREY

2) FHY—RA—~DTFEIE

3) DT EESR

4) FS LTE~DFEE

5) B G DAY

Remark : Occupational expos ure monitoring was conducted at
the production site in Japan.

—Date: 2004/03/14-15

—~Method: A work place atmosphere (around the mouth of workers
) was aspirated by suction pump at flow rates of 3 I/min for 10
minutes, and analyzed by lon Chromatography.

-Result

Table1. Concentration of tetramethylammonium hydroxide
(TMAH) in the work place atmos phere

WorK Number of Working Mean Concentration
Process* samples time (mg/m3)

1) 2 0.17 hrs./day ND (£0.072)
(2) 2 4.9 hrs./day ND (<0.072)
3) 2 1.3-2 hrs./day  ND (£0.072)
4) 2 56 hrs./month  ND (<0.072)
(5) 2 0.3-0.5 hrs./day ND (£0.072)

Detection limit by this method: 0.072 mg/m3
*: Work process

(1) Sampling 20-25% crude product

(2) Filling a canister

(3) Preparation for analysis

(4) Filling a drum

(5) Sampling product

H B =

ICES B : (2) HIR{FETIEMEMEHY Reliability : (2) valid with restrictions
HEARMLEHZRECE DRSS study report which meets basic scientific principles
SIDS TURRAVMZBEHZEELTHZ Critical study for SIDS endpoint
5| FA3X#R(7) 5| FA3HR(7)

REICET AR [E<EER Eb: BMODRRICKSIZIEBDIEE Source of exposure : Human: exposure of the operator by
IF<EXRNR WE intended use
SER:ERE DY AL TIXTMAHIEYA—X RS R T LN TILIEE |Exposure to the : Substance
ncTund, Remark :At the user site, TMAH is treated in a closed system.
TMAHARDBRENBE(FCELZSISHE I EEEDHSHME—  |Although wasting TMAH solution is the only process that might
DTOLATHHLDD ., THAHDEBEREEDESHA DS, FD LS4 |cause occupational expos ure, such occupational expos ure level
BEECEOLANIVIEBHO TREVNEDEEEZOND, SHIZ, # |is considered to be negligible because of the low volatility of
¥B83. YR FHEBEE. TR . HERZFD. BEARL#EE% [THAH. Furthermore, workers use personal protection equipments
FERALTWS, such as masks, safety glasses, gloves and protective garments

during operation.
Hi =
S SIDS TURRAUMIBEH 2 EELHZR Critical study for SIDS endpoint

51 F3CER(3)

51 FSCAR(3)

ESANE R

IE<ER - EF SHEBBKUVUE=ZE~DIEE

IF<ERNR E

SR TMAHIXEFEZICBLTOAERAINTEY, $Ek- K
BARIILHED T+ D RAMRBERELTE LV /FIEEFE
BOBEEFIELTHERASATNS, I+MVS5T74—TOERD
FEZICTTMAHBRIZKIZKYEIRSN ST, TMAHAS - E{K,
BRE/ARIL, EFEREORBREEYICET HAIAEMLITIE
l;(z%ﬁo'c HEBEOFCEIEHATEDFENSVEDEEZS

Source of exposure : Human: exposure of the
consumer/bystander

Exposure to the : Substance

Remark :TMAH is used only in the electronics industry as
phororesist developers for manufacturing of semiconductor and
liquid crystal panels and/or cleaners for the electronic parts.
TMAH is unlikely to remain in the end products, such as
semiconductors, liquid crystal panels and electronic parts,
because TMAH solution is removed by water at the end of
photolithography process. Therefore, consumer expos ure is
considered negligible.

L

e

SIDS TURRAV NI HIEELHE
5| FA3ZHR(3)

Critical study for SIDS endpoint
5| FAXXHR(3)

REICET SIFH

[E<ER RE: WERETOIEGEE

[FEXRR - YE

SER (BT

TMAHIE, EFEETHERBLVRE/TILEED =D A
SNTWS, CORBRD=OIZIE., BB FITK>TEL1E
LINTWEWTMAHARZERAT S EESh D, L=
MoT. TMAHIZ, [BEE B (T51=0HBICT YA sht=on—
ARV AT LRNTERSh., BEISh TS,

ARk BEIDE. TMAHO ZLUFEFEERIZD Y —2 IL—L
HNOBETHEASNA TS, TMAHDEREDEEAS, BYK
WIFERICTMAHA R S B AT BETE (LKLY (257 T1.55E-6
hPa, StE{E), THEETIE. TMAHELEFTE KU BKIVEERRIC
BOWTHEKERESELZTOERIIEELLED, BEEYRBEES
BOECIEDIBOAVTFURABICERETEDHTHD, =
NSITBERFE (X, EPNEBISN TS, o T, Bk - BHIFFH,
SIREADTMAHOKRHIETKVETHZEEZ NS,

Source of exposure : Environment: exposure from production
Exposure to the : Substance

Remark : [Production site]

TMAH is used by the electronics industry for semiconductor and
liquid crystal panel manufacturing. For this purpose, it is requisite
to use TMAH solutions without any contamination of dusts or
minute particles. Therefore, TMAH is produced and formulated in
a closed system specifically designed to avoid contamination.
After production and formulation most TMAH is used in
equipment inside clean rooms at electronics industry facilities. In
the handling process, the releas e of TMAH into the air is
unlikely, due to the low vapour pressure of TMAH (1.55E-6 hPa
at 25 degree C, calculated). In the Sponsor Country, there is no
process that generates wastewater at the TMAH production and
formulation sites. Waste residues are derived only from
containers and annual maintenance of plants. They are
incinerated or biologically treated. Therefore, the release of
TMAH to the environment from its manufacturing and formulation
plants is minimal.

8
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SIDS TURRAVNIBEHIEELHMRE

Critical study for SIDS endpoint

5| FA3CHR(8) 5| FA3CHR(8)

REICEHTH1ER IE<ER RS UL/ BEREYNE Source of exposure : Environment: exposure through recovery /
IFLEXR - ME waste disposal
AR MEREOY A Exposure to the : Substance
FERBOHAMIHENT, FLEEHE=HTMAHIZIO—XKL X |Remark : [User site]
FTLRATUREEIN TS, TEETE. TMAHOEARE . SFEFE |At the user sites, TMAH is also treated in a closed system in
BRETREIN TSI EAERSN=, order to avoid contamination. In the sponsor country, several
1) PR, BELIETTRANHEE disposal routes of TMAH after used were identified: 1) release
2) £ into the sea or the sewerage after neutralization; 2) biological
A VHALUIL treatment; 3) recycle; 4) incineration. No detailed information is
4) AN available, however, on the perc entage of each route. Therefore,
LALEDD, FNEFNDORBOESIZET BEMILTEATH - [the possibility is not excluded that some portion of TMAH used is
T=o - T FEASNI=TMAHMEREBE DY A DIRIEHIZHK  |released into the environment from user sites.
HEINDAREHE B E TELRL,

HiB -

B%E 5| FAX#R(3) 5| FA XX Hk(3)

1.8 BINIEER

ADDITIONAL INFORMATION

BRENE BRI DEXEICE T AUNENS /BT ILIEH UN Recommendations on the Transport of Dangerous Goods/
ISR 8: [EEMYME Model Regulations
UN 1835 Class 8 : corrosive substances
UN 1835
BERBRR =
EEFES -
XukAAEDFEEE B+ =
Hi =
BE 5| FA X #k(5) 5| FA XX #k(5)
BESE =
BERBRR =
BEHE =
XakeAEDFEEER i+ =
H B =
"= ShEA % METHODS OF MANUFACTURE
MBOHRER: G/ Origin of substance : Synthesis
R Type : Production
TMAH [F90—XRS AT LRIZHTBIEIETFSAFILTEZ |TMAH is produced by electrolysis of tetramethylammonium
DLBBRERIXERBTISAFILTUOEZDLBRDESR 57 [chloride or tetramethylammonium bicarbonate solution in a
[CE-TEBEND BIETISAFILTUEZD LIER) AFILT [closed system.
SUHEBIEATFILDORGICE>TERSIND, EREETFSAFIL |Tetramethylammonium chloride is produced by reaction of
TUOEBRZDALIE, MYAFILTIVE, FEEAFILETIXREED AF |trimethylamine and methyl chloride. Tetramethylammonium
ILDRBIZEYEREINS, bicarbonate is produced by reaction of trimethylamine and
TMAH (F7KB&RELTERSN D, TMAHIE<2%~ 25%D i E M 7K |methyl formate or dimethyl carbonate.
BiEELTHIGICHREL TS, TMAH is produced as aqueous solutions. TMAH is distributed to
the market as aqueous solutions at concentrations from <2% to
SIDS TURRAVMZBH D E B 25%
5| FA3ZHR(3) Critical study for SIDS endpoint
5| FA3CH(3)
BESE =
BERBRR =
EEFPA T—REL No data are available
XakeAEDFEE R+ -
R -
B2 -
BEDHE D XEMRER LAST LITERATURE SEARCH
BERBRR —
BEHZE =
XERAEDEE S B T 17.03.2006 17.03.2006

8
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[T—4~R—2Z]
BIOSIS
DDFU
EMBASE
NIOSHTIC
TOXCENTER
MSDS-OHS
RTECS
TOXLINE
DART

HSDB

IRIS
GENTOX
CCRIS

TRI

ECOTOX
DIALOG FILE307
AQUIRE
BIOTECHNO
MEDLINE
ISHOW
TSCATS

[Database]
BIOSIS
DDFU
EMBASE
NIOSHTIC
TOXCENTER
MSDS-OHS
RTECS
TOXLINE
DART

HSDB

IRIS
GENTOX
CCRIS

TRI
ECOTOX
DIALOG FILE307
AQUIRE
BIOTECHNO
MEDLINE
ISHOW
TSCATS

2. MR E 2K

PHYSICAL CHEMICAL DATA

2.1 @hm
MELTING POINT
HERME 4 TESAFILTUEZYLERFOX IR tetramethylammonium hydroxide
CAS&EE 75-59-2 75-59-2
fEE =
JERR =
HiE =
GLP FEIRLTGEZSWL FEIRLTZE0Y
HEBREToFE =
SEREH =
7R |
ME:.C 63 63
. °C DOE DX
HE. C DOE DX
F& =
SER E# D FKF1Y a solid pentahydrate
BT =4 2 HIRRA=TEEEHY 2 HIRft=TIEEEHY
F—RETA1 F—RET41
S D FIERRR EEEDOHEIZRT—EI—R reliable secondary data source
5| FAXEK (2) (2)
E%E =
22 B
BOILING POINT
HERYE A ThSAFIVTOEZDLEFOXIR tetramethylammonium hydroxide
CASEE 75-59-2 75-59-2
fEE =
JERR =
ik =
GLP N ;]
HEBREIToE =
SEREH =
R |
e °C -
EH =
2R C £ [FLY
FEE FRSAFILTOEZDLEROF O RKNPDFER(FKFIY. =|Crystals of TMAH hydrates (pentahydrate, trihydrate and
KF. —KFMITEE T CRET I LIcLYEEEIND, monohydrate) are formed by concentrating under reduced
135~ 140°CIZEAE L NIKFIMIEZRIAF LTIV E LD AFIL pressure. The hydrates are decomposed to the trimethylamine
I—TIL~ARfEEIND, and dimethyl ether by heating at 135— 140 degree C.
ER =
E3MHRa7 2 FIRfF=TEESEHY 2 FIRfT=TIEEEHY
F—RET4 F—RET41
S8 D HI BriEHL EARAWLEFZRACEDAERES study report which meets basic scientific principles
H# =
5| FXER (10) (11) (10) (11)
E%E =
23 BE (LLE)

DENSITY (RELATIVE DENSITY)

SEME A

ThSAFILTUE=DLEROXIR

tetramethylammonium hydroxide

CASES

75-59-2

75-59-2

MEF




ER =
ik =
GLP ERL TS BRLTFEED
HEBRETRE =
HEREM =
#HE 1 1
B4T HE HhE
@R (°C) 25 25
JERR =
EEMEX7 2 FIRfA=TEEEHY 2 FIRfT=TIEREEHY
F—RET4 F—RET4
SR D HIBTARHL BEEDHEIT —F/—R reliable secondary data source
HA =
5| FAXEK (2) (2)
B%E -
24 ESRE
VAPOUR PRESSURE
HERYE A TESAFILTUOE=ZYLERFOX IR tetramethylammonium hydroxide
CASES 75-59-2 75-59-2
fEE =
JERR =
Hik Z D : (GTE): MPBPWIN v1.41 other (calculated): MPBPWIN v1.41
GLP FEIRLTGZSWL EIRLTGZE W
HERZEIT o= 2005 2005
SHEREH =
[
ERE 0.00000155 hPa 0.00000155 hPa
AmE: °C 25 25
o °C Lz L\
15 =
ER FRHINF/IGA—2—XUTDEYTHS, The input parameters are following;
CAS No. 75-59-2 CAS No. 75-59-2
SMILES: CN(O)(C)(C)C SMILES: CN(O)(C)(C)C
Al 63 °C Melting point: 63 deg C
BT =4 2 FIRRA=TEEEHY 2 FIRft=TIEEEHY
F—RET41 F—RET41
[BEEEERET EEMEOHLIHEEE reliable estimation method
H B =
5| FAXEK (12) (12)
E%E =
2.5 S} EEfR#(log Kow)
PARTITION COEFFICIENT
HERYE A ThSAFIVTZOEZDLEFOXIR tetramethylammonium hydroxide
CASEE 75-59-2 75-59-2
fEE =
JERR =
ik Z DHh(ETE): KOWWIN vi.67 other (calculated): KOWWIN v1.67
GLP FEIRLTGEZSWL BEIRL TGS
HEBRETo-F 2005 2005
SEREH =
7R |
Log Kow -2.47 -247
BE: °C -
1R =
SER ZDIEIX. KIZTELRBETHELSTMAHD S LVBEETEE—EIL [This value is consistent with TMAH being a highly soluble
T, compound that completely dissociates in water.
E3MHRa7 2 FIRfF=TEESEHY 2 FIRfT=TIEEEHY
F—RET4 F—RET41
B EEERET EEEOHIHETEE reliable estimation method
H# =
5| FXER (13) (13)
E%E =
2.6.1 KA (BHEHEET)
WATER SOLUBILITY & DISSOCIATION CONSTANT
HEMEA ThSAFILTOEZDLEROF IR tetramethylammonium hydroxide
CASE S 75-59-2 75-59-2
fESE =
ER =
HiE ZDith: 5T E (WSKOW v1.41) other: calculated (WSKOW v1.41)
GLP FEIRL TS BIRL TS
HBREITOE =
HEREH =
BE e
KIBRE 1000 g/I 1000 g/
mE: °C 25 25
pH -




pHEIERDYERE =

15 =

ER =

EEHEXT 2 HIRAETEEEHY 2 HIRAETEEEHY
F—RET1 F—RET41

[BEEEEREET EEEOHLHETE reliable estimation method

R =

5| Xk (14) (14)

wE =

HEME =

R—1M =

ik =

BE: °C -

GLP FEIRLTGZSWL EIRLTZEWY

HEREM =

HERETSE =

R =

15 -

SER TMAH [ZKOH, NaOHEBIRRIZRIEE THY . KPTELEIZHEE |TMAH is a strong base just like KOH and NaOH. It completely
T 5, Bifi b, RERICE>THRBMERERNHDZEIXTTIRETH |dissociates in water. It is not technically possible to obtain a
%, dissociation constant by an experiment.

38 Ra7 FEIRL TS FEIRLTEESWY
FEIRLTGZSWL EIRLTGZS W

[BEEEERET -

H B =

5| FAXEK =

EE =

262 REKN

SURFACE TENSION

2.7 51k = (GRAK)
FLASH POINT(LIQUIDS)

28 AN (ER/KE)
AUTO FLAMMABILITY (SOLIDS/GASES)

29 5l
FLAMMABILITY

210 1@ Fit
EXPLOSIVE PROPERTIES

211 B EtE
OXIDISING PROPERTIES

212 BBIEETTRTU Vv IL
OXIDATION/REDUCTION POTENTIAL

213 ZD DB F R RICRE T 5153
ADDITIONAL INFOMATION

REEYME R TrSAFILTOEZDLEROF R tetramethylammonium hydroxide
CASES 75-59-2 75-59-2
HHEE =
AR -
Bk HEE DpHA—2—THIE Measured with conventional type pH meter
GLP FIRL TS FERL TS
SR E 1T o1& -
EEEIES -
R =
R TMAH 10%2E DB & DpHIE13.61(1.1mol/L)T#Y . KOH(pH14, |The pH of 10% solution of TMAH is 13.61(1.1mol/L), which is
1.8mol/L)# L TUNaOH(pH13.81, 2.5mol/LYDFN EIFIXRFEE T |comparable to those of KOH (pH14, 1.8mol/L) and NaOH
5. (Gordon et al., 1994). (pH13.81, 2.5mol/L) (Gordon et al., 1994).
SERR ERBHREICEITHTMAHKB R DpHIE(ETable 112K L 7F-:8Y T [The pH values of TMAH aqueous solutions at various
H5, concentrations are shown in tablel.
Table1 TMAH;Z R DpHIE table1 pH values of aqueous solutions of TMAH
RE %) pH SE ik Concentration (%) pH Reference
1 12.9 Ito et al, 1985 1 12.9 Ito et al, 1985
2.38 13.3  Tokuyama Corp, 2005 2.38 13.3  Tokuyama Corp, 2005
5 13.57 Tokuyama Corp, 2005 5 13.57 Tokuyama Corp, 2005
10 13.87 Tokuyama Corp, 2005 10 13.87 Tokuyama Corp, 2005
10 13.61 Gordon et al, 1994 10 13.61 Gordon et al, 1994
EEHERI7T 2 HIRAETEEEHY 2 HIRAETEEEHY
F—RET1 F—RET41
[BEEEEREET HEAMGRZREACEIHERESE study report which meets basic scientific principles
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HLEES

(15) (16) (3)

®Z

(15) (16) (3)

3. IRiFEan SHERR

ENVIRONMENTAL FATE AND PATHWAYS

31 REM
STABILITY

311, KHfE

PHOTODEGRADATION

HEMEA ThIAFIVTOEZDLEROX IR tetramethylammonium hydroxide

CASES 75-59-2 75-59-2

MEE =

ER -

& ZFDith: (ETE): AOPWIN (ver.1.91)[& 3 other (calculated):according to AOPWIN (ver.1.91)
2147 Gy L2

GLP EIRL TS FERLTEESWY

HEBREIToE 2005 2005

KiFEEER(hm) -

AIEFIRE IR S x4

E

BRDBEIZES,

based on intensity of sunlight

MBEDARIEIL

HEBREH

FaR

MERE

mE(°C)

BRSNS

A1 /2

53 R FE (o) & B ]

EFIE (%)

S

EREH (517)

OH

OH

BRAIRE

1500000 %3 F/cm’

1500000 molecule/cm’

EETEH 0.0000000000050592 cm®/ (5 F*F}) 0.0000000000050592 cm’/(molecule*sec)
Rt /2 218 2.1 days
HERERY BRLTGEZSW BRLTEEL
1R -
SER TRETERR - 128508/ 8 Irradiation time: 12hr/day
EEERTI7 2 FIRMAETEEESDY 2 HIRMETEEEHY
F—RET4 F—RET4
E3ETE D HIBriEHL EEEOHHHETE X reliable estimation method
g -
EllESS 17) (17)
#wE -

3.1.2. KPR EME (K RME)
STABILITY IN WATER

HERME SR

ThIAFILTUE=DLERAX IR

tetramethylammonium hydroxide

CASES

75-59-2

75-59-2

MEE

SRR

ik

GLP

BRL TS

BIRL TS

HERETOE

HBREH

#aR

R RE

HHRE

T E Bl D 53 BRE (). pH.

mE

B bl =

SEERY BEIRL TS FERLTZSLY
FEE TMAHIZEEWT LD HEMETHY .. Kh TRLIZHEEET 5, TMAH is a strong alkaline substance and is completely

dissociated in water.
ER =
EEHEXDT BEIRL TS FERLTZSLY
FEIRLTGZEWL ERL TS

B EEERET =
H# =
5| FXER (2) (2)
E%E =

313 TiERREM
STABILITY IN SOIL

32 EZAYLYT—H(RER)

MONITORING DATA(ENVIRONMENT)




33. BEENE

TRONSPORT AND DISTRIBUTION

331 BERSHEOEE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HERYMER ThSAFINTUE=DLEFOXIF tetramethylammonium hydroxide
CASEE 75-59-2 75-59-2
fHEE =
ER -
HiE Fugacity model I Fugacity model I
=R
JEAES ASR—K—FTE-—EE

AS—K—FTE-EH

RESMPRHLERTRE
(levelll/I)

SRR (25°CT1000 g/L)EB S MEZERIE (25°CT1.55E-6 hPa)
M5, TMAHIZ, BE P TIEEISKIEADIZTFISAFIILTUES
DABIVEROF I IIAF D ELTKIEERFIZEELTLNDED
EBbND, TIERBEFRE (Koc) =20.7DIEIX. COMEDLIE
PHIEYAN DREEN BB LERL TS,

BEBEERICET 21ERICEDORY., TMAHN RS H ., 11F
AR SN D ATREME (ZIEL10B88), > T, Kh~AD
TMAHRRH IZFRY . EPIWIN (v.3.12) % AL\ Tfugacity-based
model, Mackay level lIIZ&YHEESNT-,

INTGA—B—ELT, DFEDI.15, A D63°CERT . KFLARE
M1000 g/L, HEVEKIED1.55E-6 hPahi SN =, CDE
FTILIZKY ., COMBENTRSIAFILTUE=TEEROX D LAF
UNREESNEWNE A TEH KEAPITHRE SN IZTMAHD FF
£TOISNDTTDEATIZEFELLDEF RSN I=(Table 1),

The high water solubility (1000 g/L at 25 degree C) and low
vapour pressure (1.55E-6 hPa at 25 degree C) suggest that
TMAH is mainly distributed into the water compartment in the
forms of tetramethylammonium and hydroxyl ions in the
environment. The soil adsorption coefficient (Koc) of 20.7
indicates a relatively low potential of the substance for
adsorption to soil and sediment.

Release of TMAH into the air and the soil compartments is
unlikely as far as based on the information on sources of
environmental exposure (see 1.10). Thus the distribution of
TMAH released into the water compartment alone was estimated
with a fugacity—based model, Mackay level IIl using EPIWIN
(v.3.12). The input parameters included a molecular weight of
91.15, melting point of 63 <C, water solubility of 1000 g/L and a
vapour pressure of 1.55E—6 hPa. The model predicted that
almost all of TMAH (99.8% ) released into the water compartment
remain in its original

compartment even if the substance is not dissociated into
tetramethylammonium and hydroxyl ions (Table1).

Tablel Tablel
g2 HEHA e Mass Amount Half-Life Emissions
(%) (PR (kg/ B RS (Percent) (hr) (kg/hr)
b 1.05E-19 50.7 0 Air 1.05E-19 50.7 0
7K 99.8 360 1000 Water 99.8 360 1000
tiE 2.23E-10 720 0 Soil 2.23E-10 720 0
E4=1 0.183 324E3 0 Sediment 0.183 324E3 0

TR . 34205

Persistence Time: 342hr

f& =

JERR =

BT =4 2 HIRRA=TEEEHY 2 HIRft=TIEEEHY
F—RETA1 F—RET41

[BEEEERET EEEOHLIHEEE reliable estimation method

5| FAXEK (18) (18)

E%E =

3.3.2 7B

DISTRIBUTION

HERYE A ThSAFILTOEZDLEFOXIR tetramethylammonium hydroxide

CASEE 75-59-2 75-59-2

fEE =

JERR =

IS FEIRLTGZEWL ERL TS

Hik =

SHEREY UTDNSGA—E—FFRALT =, The input parameters are following;
CAS No. 75-59-2 CAS No. 75-59-2
SMILES: CN(O)(C)(C)C SMILES: CN(O)(C)(C)C
Bl 63 °C Melting point: 63 deg C

R =

Fo COREEMNS, TMAHASKEI N SIER T B ATREME (X IEF IZIELVE [The result indicates that volatilisation of TMAH from the water
W25, compartment is unlikely.

R TEIAFILTUoEZDLEROF I RDALY) —EHIL Henry's law constant of tetramethylammonium hydroxide is
HENRYWIN v3.1012& 5 &, 44E~11 Pa m3/FBILEHTESNTLY |estimated at 44E-11 Pa m3/mole (bond estimation method) by
%(bond estimation method), CD{EIL., /KIZSELARET S5 |[HENRYWIN v3.10. This value is consistent with TMAH being a
TMAHD B LEREE—EIL TV, highly soluble compound that completely dissociates in water.

M Xa7 2 FIRfFT=TEEEHY 2 FIRfT=TIEEEHY
F—RET4 F—RET41

[BEEERET EREEOHIHETEE reliable estimation method

H# =

5| XA (19) (19)

BE




HERVE A ThSAFIVTOEZDLEROXIR tetramethylammonium hydroxide

CASES 75-59-2 75-59-2

EE =

ER =

IS FEIRLTGZSWL EIRLTGEZSWY

ik =

HAEREH FERINN\SA—EF—([ZLUTDOEYTHS, The input parameters are following;
CAS No.: 75-59-2 CAS No.: 75-59-2
SMILES: CN(C)(C)C SMILES: CN(C)(C)C
F=: C4 H12 N1 MOL FOR: C4 H12 N1
SFE:91.15 MOL WT: 91.15

R =

15 -

AR PCKOCW IN v1.66I2&kB &, TRSAFILTUEZDLERAF K |The soil adsorption coefficient (Koc) of tetramethylammonium
DIFRFE R (Koo) [£20.7THIEHEESND, hydroxide is estimated 20.7 by PCKOCW IN v1.66.
HEESNDKoclEMD20.7(E, KYE D TIFE - HFEM A~ DB A |Although an estimated Koc of 20.7 indic ates a relatively low
LEESEIIELNE NS T EETRLT NS, 122L. TRSAFILTZUEZ |potential of the substance for adsorption onto soil and sediment,
DLERAFURAAUHEAFELYEZRBELTLSATEEMSES [there is a possibility that tetramethylammonium ion is adsorbed
e A (R more than might be expected.

EEHERaT 2 HIRAETEEEHY 2 HIRAETEEEHY
F—RET4 F—RET41

{EFETE D I BT IR L EEEOHLHEE reliable estimation method

HLES S (20) (20)

iE%E -

34 WA SRR

AEROBIC BIODEGRADATION

HERME A TFRSAFILTOEZDLEROF IR tetramethylammonium hydroxide
CASES 75-59-2 75-59-2
HES ZFDMORERME : 27.5% 5% other TS: 27.5% aqueous solution
AR —
Hik OECD A F51> 301 C " S A5 R B IEMITIEER®D” OECD Guide-line 301 C "Ready Biodegradability: Modified MITI
Test ()"
EEHN 14 B 14 days
HEfER EMEEIR activated sludge
ANFETKMEE I, . BEF. BARERDI105-FiHDEEFEZ [Fresh sludge samples were collected from ten sites in Japan,
HRELT=, such as municipal sewage—treatment plants, rivers, lakes and
ERORRICIE, EEFEG, ARMEBE)D LBRDAR LHiT=IC |seas.
BEESN-105FTEEDEESYMD LERDHBRITZFERES |The filtered supernatant of an activated sludge (cultivated sludge
hi=, ;EMEBIEIXOECD TG 301CARICEEINT =, for 3 months) were mixed with an equal volume of the filtered
supernatant of freshly collected ten—source mixture when used.
And the activated sludge were cultivated for OECD TG 301C.
GLP XN D
HEBREITOE 2002 2002
HAEREH XEMIIFEXSE test substance aqueous solution or aniline (reference substance)
and MLSS (mixed liquor suspended solid) of activated sludge
were added to test medium (OECD TG 301C). A concentration of
inoculum was 30 mg/l as MLSS. A concentration of the test
substance was 100 mg/I. The pH values of test solutions were
adjusted to about 7.0+/-0.2 with diluted HCI solution (0.1 mol/l).
A volume of mixture was 300 ml. The test and reference
solutions were cultivated in BOD meter together with the
inoculum blank and abiotic control ones at 25 deg C for 14 days,
during which the oxygen consumption was continuously
measured. After termination of the test, the residual amount of
the test substance and DOC (dissolved organic carbon) were
determined individually with HPLC and TOC meter. And pH
values of test solutions were measured. The biodegradability was
calculated from the oxygen consumption and the residual
amount. Biodegradation by BOD is based on ammonium—nitrogen.
HERMERE SREEYE (CRSEL T100 mg/| 100 mg/| related to Test substance
FBERE -

EERE °C

HEBYEE L VREme/L)

SRERAESE

SHBERHAZE

R
=RSBE®%) HE

1487 96 ~ 100 ()%

96 — 100 (%) % after 14 days

DERE-1

TH=0~187%

7 day(s)=0-87%

SEERE-2

14 H=95~97%

14 day(s ) =95-97%

PRRE-3

DERE-4

DRE Y




LREBRUNDDRERIE

HERUVZDHER

Tablel. HPLCIZ &k BRERYIE -NHA+-ND AT DFER . 5 L UEKER
R TE(1481#)D TOC -BODIZLBREDTDIER

Tablel. Results of test substance and NH4+-N analysis by HPLC
and of carbon analysis by TOC and of BOD at end of test (after
14 days)

K+ HBMEBER FER+HBME
B o}

[BOD]

mg 0 616 603 617

(ERZR1E 63.5 mg)

[DOCHE £]

mgC 15.4 0.3 0.4 0.2

(ERZR1E 15.9 mgC)

% 97 2 3 1

[HEBRMEDEEE]

m 29.7 0 0 0

(ERER1E 30.1 mg)

% 99 0 0 0

[NH4+-ND £ 2]

mgN 0 43 41 43

(FRERE 4.6 mgN)

% 0 93 88 93

10B DHFEERZE L=,

Water + test substance  Sludge + test substance

solutions solutions
A B C

[BOD]
mg 0 61.6 60.3 61.7
(Theoretical Value 63.5 mg)
[Residual amount of DOC]
mgC 15.4 0.3 0.4 0.2
(Theoretical Value 15.9 mgC)
% 97 2 3 1
[Residual amount of test substance]
mg 29.7 0 0 0
(Theoretical Value 30.1 mg)
% 99 0 0 0
[Production amount of NH4+-N]
mgN 0 43 4.1 43
(Theoretical value 4.6 mgN)
% 0 93 88 93

The 10—-day window was met.

14 DESRIE: Biodegradability after 14 days:
BOD=96% BOD=96%
TOC=98% TOC=98%
HPLC=100% HPLC=100%
EMEDT7, 14BBEDHfR|7 H=57% 7 day(s) = 57 %
E3 148 =73% 14 day(s ) =73 %
Z D4t PERERY Tl Deg. product : no
[t AHAERTIX. BODE B&U TOCEIZEY . FMEH96% and 98% [In this test, the determination by BOD and TOC methods showed
DTMAHS A RSN, #>T,. TMAHIZ B E D RIETHHE  |96% and 98% degradation of TMAH, res pectively. Therefore
AV TMAH is readily biodegradable.
SER SEN RN readily biodegradable
EEERTT 1 FIRAGLIEEEHY 1 HIR%AIEREEHY
*—RE74 T—RET41
{EFETE D BT IR L OECD HARSAViRE OECD Guideline study
B -
HEESH (21) (21)
[ -

3.5. BOD-5, COD#7=1&BOD-5./CODLtt
BOD-5,COD OR RATIO BOD-5/COD

3.6 YR
BIOACCUMULATION

HERME A

ThIAFITUE=D LERAXIF

tetramethylammonium hydroxide

CASES

75-59-2

75-59-2

HES

ER

HiE

ZDth: 5t & BCFWIN v2.15

other: calculated, BCFWIN v2.15

£z

FEHHE (H)

RERE

ittt AR

GLP

BIRLTESLY

SERZEIT o=

BIRL TS

SAE

EREM

BERME B R

ERME

EMERRVSTEE

BIRL TS

BIRL TS

AERA X EE

R

ETETH

EESEE (%)

HERPOEBRMERE

=%k (BCF)

HOA Bl TE 3R

Bttt R

K

T DR DEIE

Faam

ER

{FRSNflog Kow: —2.47 (HEFEIE)

log Kow used: —2.47 (estimated)

EmEERa7

2 HRAETEEESLY

2 HRAF=TEEEHY

F—RET41

*—2BT4«

SR DHIHE B

EREOHHHTEE

reliable estimation method
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HLEES

(22)

(22)

®Z




HE%

FER#E R (EU-RAR)

[R3Z(EU-RAR)

-1 BAADOAMENE

ACUTE TOXICITY TO FISH

REBRME TESAFILTUOEZYLEFOX IR tetramethylammonium hydroxide
A—t FOMORBME BIETFSAFILTUEZDL(TMAC), #liEE |other TS: Tetramethylammonium chloride (TMAGC), purity 97%
" 97%
ik Z Dt other
GLP TE E:
HERE(T>-F 1988 1988
Pimephales promelas GE7K ) Pimephales promelas (Fish, fresh water)
[FEREI ] [Test Organisms]
T (it AR FHERE =218 mm, EHEE =0147 ¢ -Size: mean length = 21.8 mm, mean weight = 0.147 g
RIE R, e - E# B%:338 —Age: 33 days old
IURRAE -
HEMEOIMOEE 7L L
HERYMBE DR HAE -
[#5t A ] [Statistical Method]
95% 1S X CHERIS N 1=LC50I%., SRS VRES KLU The estimated LC50 with corresponding 95% confidence intervals
HRDOMHBRIFE S Trimmed Spearman—Karber;&Z AUV CTETESN =, were calculated using the nominal tank concentrations and the
Trimmed Spearman—Karber Method.
RBah |
HEBRADAK, AR KE -

HBRAKEH-YDORKE

SEYETORZMHABRESR

liwhﬂ;.%#

FRKIR

FRKDILFHEE

HRBAR(RURERR &
DIRBE

HBRVEDOERRPTOREM

BRBH/ BRIOBRLZOR

B

REDH -A0B=: 20L —Tank volume: 2.0 L
o] 96 B¥RS 96 hours

AER A K FRIK

K /KA —ifii&: 36L/H —Flow rate: 36L/day

BER IESEVOEH

BEEMNERINDHER
EEB&U?@‘E@B(:BH%*

EGEIA

—BE:247°C

—BREESR: 7.2 mg/L

-FEEE: 44.5 mg/L CaCO3

—pH: 7.6

—AFREE (mg/L): 0, 157, 242, 372, 573 H KU 882
—-EI R 1

A3/ RIE EH: 20

[Test Conditions]

—Temperature: 24.7 degree C

—Dissolved oxygen: 7.2 mg/L

—Hardness: 44.5 mg/L CaCO3

—pH: 7.6

~Nominal concentrations (mg/L): 0, 157, 242, 372, 573 and 882
—Number of replicates: 1

—Fish per replicates: 20

SRR B -
READIKEE -
EHATREDHESE —
R
BRERE -
FHEE -
AR B -

Table 1. JEEA RSN =Bk GETEER) Table 1. Number of organisms observed dead (Mortalities)

DHRE (mg/L) Nominal Concentrations (mg/L)
BrfE B
0 157 242 372 573 882 0 157 242 372 573 882

24 0 0 0 1 11 12 24 0 0 0 1 11 12
FRACEOR 48 0 0 0 1 11 14 48 0 0 0 1 11 14

72 0 0 0 3 14 16 72 0 0 0 3 14 16

96 0 0 1 3 17 17 96 0 0 1 3 17 17

96h LC50: 462 mg/L (S3ERSE = 431~495 mg/L) 96h LC50: 462 mg/L (conflim. = 431-495 mg/L)
HETRISER -
JERR -
MEBXICHITEHFELE -
EERG -
ZOMDEBEER -
Hhim
#£ 5 (96h-LC50) 462 mg/| 462 mg/|
EEHRa7 2. KRR TIEEEHY 2. HIRR{TTIEREMESHY
F—RET41 F—RET41 F—RET741
{S5E1E D FI IR HL EAWNLBRZRAZRE-LTWVSHRRES study report which meets basic scientific principles
Hi B8 -
5| FAXXEK (23) (23)

BE




4-2 KEJFEHDY~ORMNSHRBIRIFZIDUD)
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

REBRYME TRSAFILTOEZDLEROF IR tetramethylammonium hydroxide

A—t ZDDREEYE  TMAHER R 3F8H KU TMACE 17E other TS:three different products of TMAH and one TMAC

A product

ik Z D4th:EPA/600/4-90/027 other:EPA/600/4-90/027

GLP RER B

HEBREITo1-F 1996 1996

Z®D1th: Ceriodaphnia dubia (FF3%%8) other: Ceriodaphnia dubia (Crustacea)
[EREREN Y] [Test Organisms]
Ceriodaphnia dubial¥ B REEIZKYRAESN., RERFIRDFF = |Ceriodaphnia dubia were obtained from in—house cultures and

EWIE. R BaE TIME %24 LR DD TH o1, were less
than 24 hours old at test initiation.

IVRRAVE =

HENEORTOEE L L

HEBRYMBE DR HAE PR SR EER : AL Limit Test : no

BRI FiE -

LT e

HEREVMORR. AT0E, KB -

-

SEYBETORZEHREE -

S ERBASEEF D B i -

FHRKIE -

XEXSHE [Series 1 Tests]
The purpose of these tests was determine if the samples were
toxic at concentrations of 0.1 and 1%. Samples were received by
TRAC Laboratories (Table1).
Since the highest dilution of each test series was 1% of the
sample as received, 1% (by volume) stock solutions of each
sample were prepared using laboratory dilution water (hard
reconstituted water). The pH of these stocks was then adjusted
(using NaOH or HCI, as appropriate) to a range compatible with
the physiological tolerances of the test organisms (target
value=8.0 standard units). After the pH of the 1% stock solutions
was adjusted, the solutions were allowed to equilibrate overnight.
Initial pH were measured after the equilibration period and the
toxicity tests were begun. In these tests, there were four

ERKDILEMLE replicates at each concentration with 5 test organisms per
replicate.

Table 1.

Initial pH of 1% Final pH of Requested Test
Sample Stock (Std. Units) 1% Stock Dilutions (% of

sample as received)
TMAC-1 7.1 8.1 0.1,1.0
TMAH-1 118 8.2 0.1,1.0
TMAH-2 10.7 8 0.1,1.0
TMAH-3  11.7 7.9 0.1,1.0
XRX SR [Series 2 Tests]

The purpose of these tests was to approximate the
concentrations (% sample) at which the samples were toxic.
Sample designations were the same as in Series1.
In these tests, there is only 1 replicate per concentration but a
wide range of concentrations are tested. Test duration was 96h.

e s e Test solutions were renewed at 48h. Hard reconstituted

HEBER (RURTFRR) £T laboratory water was used as diluent.

OFHES:3 These Series 2 tests were conducted in two parts. In part1 the
concentrations ranged from 1.95E—4 to 1E-1%. Complete
mortality was observed in virtually all concentrations at 24h.
Upon obtaining this result, Part2 tests were begun in which the
range of concentrations was 3.9E-7 to 2E-4%.

RBNEORAT CORENE -

BERBE BRIOEELTOR -

E

e -

REEEm 48 5 48 hours

HERAH EXZY T FK

EH 1EEYORBREDE -

MEREZENRRINDG -

(EH1RERICEITEKE

SABR IR FE B -

[N -

EREREDHELE -

P

BRERE

KRR




[R50 1] [Series 1]
I 01BKU1.0% DLFThDREIZEVNTH, £2TDHYUTILTE |All samples were toxic at both the 0.1 and 1.0% concentrations
K E S MBI ERSINT =, (ETOARBREMIT 2405 THT-L1=,) |(All test organisms were dead at 24h).
[%51 2] [Series 2]
%512, IN—M DR KBS DT ILIZB N T, RIEEE T |Results of Series 2, Part 1 tests; Significant toxicity was
SROVEMEN RN RSNz, 6B DEMEINEEHBI TS L |observed in the lowest concentrations in most of the samples.
[EARABETHoT=, Estimates of toxicity at 96h were not possible.
5|2, N—R2D#ER L Table2(ZRLI=ESY THS. Results of Series 2, Part 2 tests are presented in Table 2.
Table 2. %512, TMAC-1 8L TMAH-1 S 7 JLZERLV=/8— |Table 2. Toxicity test results of Series 2, Part 2 tests using
F2DEAERHER, EITABIE P EBDEBFEE®(=5%TRT, |TMAC-1 and TMAH-1 samples. Values are percent survival (n=5)
on each day of the test.
(3 TMAC-1 TMAH-1
G HTI) Exposure TMAC-1 TMAH-1
24h  48h 72h 96h 24h 48h 72h 96h (% sample)
24h 48h 72h 96h 24h 48h 72h 96h
pofic] 100 100 100 100 100 100 100 100
3.9E-7 100 100 100 90 100 100 100 100 Control 100 100 100 100 100 100 100 100
7.8E-7 100 80 80 80 100 100 100 100 3.9E-7 100 100 100 90 100 100 100 100
1.6E-6 100 100 100 100 100 100 100 100 7.8E-7 100 80 80 80 100 100 100 100
3.1E-6 100 100 100 100 100 100 100 80 1.6E-6 100 100 100 100 100 100 100 100
6.2E-6 100 100 100 60 80 80 80 80 3.1E-6 100 100 100 100 100 100 100 80
1.2E-5 100 100 100 80 100 100 60 60 6.2E—6 100 100 100 60 80 80 80 80
2.5E-5 100 100 60 60 100 80 60 60 1.2E-5 100 100 100 80 100 100 60 60
5.0E-5 100 100 80 40 100 100 60 40 2.5E-5 100 100 60 60 100 80 60 60
1.0E-4 100 100 0 0 80 80 40 20 5.0E-5 100 100 80 40 100 100 60 40
2.0E-4 60 60 0 0 20 20 0 0 1.0E-4 100 100 0 0 80 80 40 20
2.0E-4 60 60 0 0 20 20 0 0
Table 2.(#%) R32. TMAH-28 KU TMAH-3 > F)LEFLVz  |Table 2.(continued) Toxicity test results of Series 2, Part 2 tests
IN—R2DREREER, EIIREBRIE P8 EH D EFE®%)(n=5)%7R |using TMAH-2 and TMAH-3 samples. Values are percent survival
® (n=5) on each day of the test.
RIEEXEEHOE IRE TMAC-2 TMAH-3 Exposure TMAC-2 TMAH-3
% H2TI) (% sample)
24h  48h 72h 96h 24h 48h 72h 96h 24h  48h 72h 96h 24h 48h 72h 96h
o] 100 100 100 100 100 100 100 100 Control 100 100 100 100 100 100 100 100
3.9E-7 100 100 100 100 100 100 100 100 3.9E-7 100 100 100 100 100 100 100 100
7.8E-7 100 100 100 100 100 100 100 100 7.8E-7 100 100 100 100 100 100 100 100
1.6E-6 100 100 100 100 100 100 100 100 1.6E-6 100 100 100 100 100 100 100 100
3.1E-6 100 100 100 100 nd nd nd nd 3.1E-6 100 100 100 100 nd nd nd nd
6.2E-6 100 100 100 100 100 100 100 100 6.2E-6 100 100 100 100 100 100 100 100
1.2E-5 80 80 80 80 100 100 100 100 1.2E-5 80 80 80 80 100 100 100 100
2.5E-5 100 80 80 80 100 100 100 80 2.5E-5 100 80 80 80 100 100 100 80
5.0E-5 100 100 20 20 100 100 80 40 5.0E-5 100 100 20 20 100 100 80 40
1.0E-4 100 60 20 20 100 60 20 0 1.0E-4 100 60 20 20 100 60 20 0
2.0E-4 20 20 0 0 100 40 20 0 2.0E-4 20 20 0 0 100 40 20 0
24, 48, 7235 K U 96BFRE D BEH LC50ME DI E (L Table 3[Z;RL7F= |A summary of approximate LC50 values for 24, 48, 72 and 96h is
EBYTHD, presented in Table 3.
Table 3. @HDEH LT ILOEHE LCS0EDHE Table 3. Summary of approximate LC50 values for each sample
fEIZH T IL(EEY%) x 10E-4, LC50 {EIERRMMEIZLYHETES |at each day. Values are in percent sample x 10E-4 by volume.
nit=, LC50 values estimated using graphical interpolation.
24B5RE  48BEFE]  72B%R  96BERH 24h  48h 72h 96h
TMAC-1 24 >2 0.7 0.4 TMAC-1 24 >2 07 04
TMAH-1 14 1.4 0.7 0.4 TMAH-1 14 14 07 04
TMAH-2 1.6 1.3 0.4 0.4 TMAH-2 16 13 04 04
TMAH-3 15 0.7 0.4 TMAH-3 29 15 07 04
JERR -
MEBRICEITARMGEZLA [FEIRLTESL FERLTZSLY
SMEBRIZHBITARIGDZE S -
DEE
bitei) =
LC50(5h %0 F=TMAH) : = 1.3 ~ 1.5 mg/I LC50(TMAH neutralized) : = 1.3 - 1.5 mg/I|
#53R(48h-EC50) LC50(TMAG) : > 2 mg/I LC50(TMAG) : > 2 mg/I
EEHEXa7 2. HIRRTTEREEHY 2. HIRR{TTIEREMEHY
F—RETA F—RET4 F—RET41
HRBEENOFHRMAET, HARSAUITH LT S8R (M7 [Comparable to guideline study with acceptable restrictions
(S8 O | BT AR L HEBREHA BRI TLVELY (detailed test conditions were not described)
Hi g -
5| A Xk (24) (24)
EE -
B [TESAFILTUE=DLEFOX IR [tetramethylammonium hydroxide |




ZFDMDHKERME: TMAH, 25% ;3% Lot No.C5197X45799

other TS: TMAH, 25% aqueous solution, Lot No.C5197X45799

ml—14

Bk OECD AR5~ 202 OECD Guide-line 202
GLP B B

HEREIT o5 1999 1999

AAIO U0 (F%5R)
PR AR B 24 BrfEIR i

Daphnia magna (Crustacea)
Age: <24 hours old

£iE . "l HAE {it#A=&: PBS&J laboratory cultures Source: PBS&J laboratory cultures
#A8H: L Feeding: none
IURRAUE =
HEMEDOLHDEE 7zl L
HEYEOLHEE PR AER: HY Limit Test : yes
[#atfEHT] [Statistical Analysis]
T2, US. EPAICK YIRS =Y Tz 7%, 7 |Survival data was evaluated by probit analysis using software
OE MR IZE>TEHMlic =, COEIBRETILIZEYFEEEIE |distributed by the U.S. EPA. This regression model provides a
EROMHRITE S RE-FHREEOHTEE. BLURAEREETT T —2IZDL) |median lethal/effective concentration (LC/EC50) estimate and
THBWIEERMER/HENTED, 95% confidenc e interval for data which demonstrate a dose
response.
HEREM

SEREMORR. FTLE, KB
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(BRABRE=5YLY]

HABRHE P RRBPOEFENENEBHAE LRI
AEREARBLVEEHARDENTNDORIRIC, BERE.
BE. pHARESN =, BB EAROFRFEOAHRESH
T=o SRERTEME A R48HF (L 2B DR ISR T SNz (R &
FHDEFED .

[Test Monitoring]

The number of surviving organisms in each exposure vessel was
determined and recorded daily during the tests. Dissolved oxygen
(DO), temperature, and pH were measured at the beginning and
end of both the range finding and definitive tests; conductivity
was measured only at the beginning of both tests. The test was
terminated (final survival counted) 48+/-2 hours after
introduction of the animals.
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[ HFRK]

REBROBAICE. AERADOESLUBRAF kMO AES
NEBEDOPCPEVEKNMERASN-EE LREDILILE
LT100 mg/L; ZILAYEIFREEADIL D LELTI me/L
7(EaCO3) o BIERSN-EKIEEANMCIKRRS BRI

[Dilution Water]

Water used to prepare the test solutions was reconstituted
moderately—hard freshwater (hardness, 100 mg/L as CaCO3;
alkalinity, 90 mg/L as CaCO3) prepared from reagent—grade salts
and deionized water. The reconstituted freshwater was
vigorously aerated and aged prior to use.

FRKDILFHEE

BEICIXREAILS I LELTI me/L; ZILVAYERXKEDIL
< LsELTI0 mg/L CaCO3MFERHEINT=,

hardness, 100 mg/L as CaCOg3; alkalinity, 90 mg/L as CaCO3
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[Test Solution Preparation]

1) Range Finder Tests

A range finding test, comprising 3 replicates at each treatment
level with five organisms per replicate, was conducted to identify
the lowest test substance concentration to cause complete or
nearly—complete mortality (the upper effective concentration
bound) and the highest concentration which allowed complete or
near—complete survival (the lower effective concentration
bound). The effective concentration bounds were used to design
die definitive test.

Approximately 200 mL of neat TMAH were poured into a plastic
beaker; the beaker was labeled 100%. Next, 20 mL of test
substance was removed from the beaker by pipette and plac ed
into a 250 mL graduated cylinder; the cylinder was filled to the
200 mL mark with dilution water, the sample was mixed
thoroughly and poured into a beaker labeled 10%. Additional serial
dilutions were prepared to provide seven test treatments
spanning the range from 100% to 0.001%, The pH of each test
solution was measured. Concentrations >= 0.01% exhibited
elevated pH values (> 8.5); these treatments were divided in half
and one portion was adjusted to.

approximately neutral pH by drop—wise addition of hydrochloric
The temperature of the test solutions was adjusted to the
required range by placing the solutions in the testing room for
thermal equilibration. Water quality parameters (temperature,
dissolved oxygen, pH and conductivity) were measured.
Approximately 25 mL of test solution was added to each beaker
for the waterflea test.

2) Definitive Test

A 0.1% primary stock solution was prepared by pipetting 1.0 mL
of TMAH into a 1-L graduated cylinder; the cylinder was filled to
the 1000 mL mark with dilution water and mixed thoroughly. A
0.01 % (approximately, 100 ppm) working stock solution was
prepared by pouring 200 mL of primary stock solution into a 1-L
graduated cylinder. The cylinder was filled with dilution water and
the contents poured into a labeled 1-gal cubitainer.

Finally, a second 1-L portion of dilution water was added to the
cubitainer.




The working stock solution was used directly for the highest test
concentration and diluted proportionally to prepare lower test
concentrations. Concentrations used for the definitive test were
100, 56, 31, 18, and 10 ppm. The pH of all definitive test solutions
was not adjusted.

Reconstituted freshwater was used as a control. The definitive
test comprised five replicates with 10 test organisms per
replicate at each treatment level.

Test solution temperature was adjusted to the required range by
placing the test solutions in the testing room for thermal
equilibration. Water quality parameters (temperature, dissolved
oxygen, pH and conductivity) were measured and the solutions
were partitioned into test vessels; approximately 120 mL of
solution were added to each beaker for the definitive test.

HBRVEDOBERPTOREMS

BRE/ BROBRLZOR
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[IE<ERR] ]
[ECERBFIFENMETOTSRAFYIE—H—Thot=. AERFE
REBTHEASNIEERBEIIOMLOAHEETHY. $325mL
DRERBRESATW ., BENMATyvE/HRBRTHERASNT-
IE<CERRIL150MLOAHBETHY. 120mLDHEBRBRESA

[Exposure Vessels]

Exposure vessels were disposable, plastic beakers. Exposure
vessels used for the rangefinder tests were 30 mL nominal
volume and contained approximately 25 mL of test solution.
Exposure vessels used in definitive bioassays were 150 mL

REDH Tz, FE—H—IZIE, SHEREA . SHEREY. (T<ERE. #58 |nominal volume and contained about 120 mL of test solution.
BEDORRNENTINS, Each beaker was labeled with test identification, test species,
exposure concentration, and replicate number.
AEHE 48 B5fH 48 hours
HERA 1EK 1E 7K
[FERGAA] [Test Initiation]
AEXRERBRPIUOHEEREE. ABRBABICHEBRIYMNIRASE [The range finder and definitive tests were initiated when
nBZEIZRYRTAShT=, SV alk, ROKEFLTSAFYIE |specimens were added to the test vessels. Waterfleas were
_ RyMIKYBEBEBR/HOOHRBRBRABINT, EYMH S BESN |transferred from a culture bowl into the test vessels with a wide—|
EH.IBLYDORREYH |- RIIEBRBNOEYMEIERINT-, bore, plastic pipette. Once the animals had been distributed, the

number in eac h exposure vessel was verified.

WX EZENBESNDG

(EH1ERERICEITEKE
[FRBR ] [Test Conditions]
BEEE - AEHFIHOIN-HEBREDOMICIEEBRRZELRE [Test conditions were maintained by placing the ex posure
FBHILITKY . HEBREHE— IR =Tz, ShoDERERTIL. |vessels on racks within a testing room equipped with automatic

SHER B BEIFE20£1°C, S EHL1685R D BAKA : SEFRIDIEHICERE S |temperature and photoperiod controls. For these tests,
nit=, temperature was established at20+/- 1 degree C and

photoperiod was 16L:8D hours.

READIKEE =

THATREDHESE =

ER

HERE =

FHEE =

(A= EHER]
AERERBROMBENIE(Table)IZHTAIT AN EFE
(100%) I &% R LTz, 4805 D IE<E % . 0.01%(F9100 ppm,
VU EDETORBRRET. EEAETLT -,
RERED2D0E R HIALF . RAFDFR) T, W&
AMSIEREIAICEEIET LTz, 24RO (E<EE®IZIE, 0.1%
UEDETOEETIEIZELMNIETL. 48EH D IE<FTER.
0.01% U L DRETLEAEL LT,

0.001%%:% (10ppm v/v) TlE—EBEFATEZE S, 0.0001%TlE.
BEEDIECERLEEDERENATFERSINIz, ChoDERN
5. TMAH® i [ £10.001%(10ppm) ~0.01%(100ppm) D TMAH5D (D
FHHIDRENFEERBRAISERSNT,

[Preliminary Range Finding Tests]

Waterflea survival in the range finder test control treatments
(Table 1) was acceptable (100%). Complete mortality was
observed after 48 hours of exposure to all test concentrations >=
0.01% (approximately 100 ppm, v/v).

In the two highest concentrations (both, pH adjusted and
unadjusted solutions), total mortality occurred within one hour
after the animals were introduced. Nearly complete mortality was
observed in all concentrations >= 0.1% after 24 hours exposure
and all organisms in concentration >= 0.01% were dead after 48
hours expos ure. Partial survival was observed in the 0.001%
solution (10 ppm v/v) and complete survival occurred in the
0.0001% after 48 hours of exposure. Based upon these results,
five test concentrations in a geometrical progression covering
the range from 0.001% (10 ppm) to 0.01% (100 ppm) TMAH were
chosen for the definitive test.




[FEE BRG]
HEERRMABEES LU THOMBWREREY: GAREER, oH,
BE. BEMEEMN) [FHFBEBRATH o =(Table 2), AFHFRE
EILEFRE s LAIh T MEN o 1=HHlREB.9-9.4
mg/LIMSH$MITHDL., SERIE T &IC(ZEAFIRE DIS%~
98% (8.5-8.7 mg/L)&HioTz [KRE LM EIKRECH D XKD DER

[Definitive Test Conditions]

The physical test conditions (DO, pH, temperature, and
conductivity) at the beginning and end of the definitive tests
were within acceptable ranges (Table 2). Dissolved oxygen
concentrations trended downward slightly from initial levels
which were near or slightly above saturation (8.9-9.4 mg/L) to

(umhos/cm) 51 (31 ppm) 380 NM NM
& (100 ppm) 380 NM NM

ik B E RIAMREIL8.9 mg/Ll, end-of-test concentrations which ranged from about 95% to 98%
saturation (8.5-8.7 mg/L) [the solubility of oxygen in fresh water,
5o R ER R E (R D248 ToHEMNFI9ON 58 H A L1=)%B& |at equilibrium with air at one atmos phere pressure, is 8.9 mg/L].
& HEBRBRDpHIE7.6~8 MZHEBE M DB THI MNIZEEITS |Except in the highest test concentrations (where pH decreas ed
NDHTHoT=. REITREREE L T20°CT—ETHoT=0 from about 9 to 8 during the first 24 hours), the pH of test
solutions varied slightly within a range of 7.6 to 8.4 standard
SAERBAIRRE DR R DITE (X370~ 380 umhos/cm T#HD7=, &3 |units. Temperature remained constant at 20 degree C throughout
BRI T BFICIZBIE SN E D o=, the test. Solution conductivity was 370-380 umhos/cm at the
beginning of the test; conductivity was not measured at the end
of the test.
(BRG] [Organism Response]
ASREREIDEAERIR T B, MEBREDID U ODEFEILISY TH o= |Waterflea survival was 98% in the control treatments at the end
(Table 3), FxIEiEE(10ppm)DAERA R TIL. £EFZFIL100% T |of the 48— hr test (Table 3). Survival was 100% in the lowest
Hot=, JRFE 18, 31, 56, H KU 100 ppm DAIBIZFHFHEFZE |TMAH test solution (10 ppm). Survival in the 18, 31, 56, and 100
[$14~96% ThoT-. BELTILICLIABRIZBASMNTHD |ppm treatments ranged from 96 to 14 percent; a concentration—
Tz2o TROAFILTUEZDLEROFX U R25%DBEIZHTHHA  |related dose response was evident. The median lethal/effective
AIOUaDFEHRBIEE - FEEREIL. 55.6 pom(14 ppmd  |concentration of Tetramethylammonium Hydroxide, 25% aqueous
100% TMAHERZ) THHEHETFESNT=, 8. 48.9 ~ 63.1ppm% |solution, to Daphnia magna is estimated to be 55.6 ppm
95% SRR &LT=, (equivalent to 14 ppm 100% TMAH) with a 95% confidenc e
interval ranging from 48.9 to 63.1 ppm.
Table 1. 25% ThSAFILTUEZDLEROF I RADHERTE |Table 1. Percent survival of Daphnia magna in range finding
REBEICBTAAAZI D EREE exposure to
Tetramethylammonium Hydroxide, 25% aqueous solution
HERERM
HEBRRE Test Hour
24 48 Test Conc.
% v/v) 0 24 48
pHRIFAE pHIAEE  pHERIFAR pHIAR % v/v) 0
pH unadj. pH adj. pH unadj. pH adj.
o] 100 100 = 93 =
0.0001 100 100 == 100 == Control 100 100 == 93 ==
0.001 100 100 == 27 == 0.0001 100 100 == 100 ==
0.01 100 93 73 0 0 0.001 100 100 == 27 ==
0.1 100 0 7 0 0 0.01 100 93 73 0 0
1 100 0 0 0 0 0.1 100 0 7 0 0
10 100 0 0 0 0 1 100 0 0 0 0
100 100 0 0 0 0 10 100 0 0 0 0
100 100 0 0 0 0
Table 2. 742 aD255% T FSAFIILTVEZDLEROF TR |Table 2. Water quality parameters measured during the definitive
BIBRANDEEIEERITUAESNZKE/IRNTA—E— ex posure of Daphnia magna to Tetramethylammonium Hydroxide,
25% aqueous solution
SAEREFRA 1) Test Hour 1)
NGA—H— &8~ Parameter Treatment = — —————————————
(0] 24 48 0 24 48
pofiic] 8.9 8.9 85 Control 89 8.9 85
BFEER 1K (10 ppm) 9.0 8.7 8.6 Dissolved Low (10 ppm) 9.0 8.7 8.6
&1 (31 ppm) 9.2 8.7 8.7 Oxygen Medium (31 ppm) 9.2 8.7 8.7
(mg/L) = (100 ppm) 9.4 8.7 8.7 (mg/L) High (100 ppm) 9.4 8.7 8.7
pofiic] 79 7.6 8.0 Control 7.9 7.6 8.0
pH & (10 ppm) 8.0 7.9 8.1 pH Low (10 ppm) 8.0 7.9 8.1
41 (31 ppm) 8.4 7.9 8.1 Medium (31 ppm) 8.4 7.9 8.1
= (100 ppm) 9.1 8.0 8.2 High (100 ppm) 9.1 8.0 8.2
REBXEETHOR
pof:ic] 20 20 20 Control 20 20 20
JRECC) 1& (10 ppm) 20 20 20 Temperature Low (10 ppm) 20 20 20
41 (31 ppm) 20 20 20 (degree C) Medium (31 ppm) 20 20 20
= (100 ppm) 20 20 20 High (100 ppm) 20 20 20
pof:ic] 370 NM 2) NM Control 370 NM 2) NM
ZBE & (10 ppm) 380 NM NM Conductivity Low (10 ppm) 380 NM NM

(umhos/cm) Medium (31 ppm) 380 NM NM
High (100 ppm) 380 NM NM




1) KENFA—E—(F, REREY DR AR DOEAERFFRI0. 24851
BRELVHBRE THICAESh,

2) NM = RAIE

Table 3. 25%DTFSAFIILTUEZDLEROF RO ILKEME
EMREERRICEITA4AIC a0TEER

HERRE A EREFAE
Gem,vA) @~ ——————
0 24 48

pof:i] 100 100 98

10 100 100 100

18 100 98 96

31 100 98 90

56 100 90 44
100 100 60 14

EC50: 55.6 ppm (13.9 ppm 100% TMAHIZ#8 24) 95%{= %8 X f:
48.9-63.1 ppm

1) Water quality parameters were measured at time 0 prior to the
introduction of the test organisms, after 24 hours, and at the end
of the test

2) NM = not measured

Table 3. Percent immobilization of Daphnia magna in a definitive
static, acute toxicity test of Tetramethylammonium Hydroxide,
25% aqueous solution

Test Concentration Test Hour
(ppm, v/v)
0 24 48

Control 100 100 98

10 100 100 100

18 100 98 96

31 100 98 90

56 100 90 44
100 100 60 14

EC50: 55.6 ppm (equivalent to 13.9 ppm 100% TMAH) 95%
confidence interval: 48.9-63.1 ppm

ER

HEBXIHEITDHRISITZ LA

BRL TS

HEBREIZEITHRIGDZ LT
DE

FEIRL TS

#&£ 52.(48h—-EC50) 14 mg/| 14 mg/|
EEERT7 2. HIRR{FTTIEEEHY 2. HIRR{TTIEEEHY
F—RETA F—RETA F—RET41
{E3E M D HI MR B OECDAHARSAVICiRof-iEBR TH DM HNHTE=4' > [3% L |OECD Guideline study, but no analytical monitoring.
Hi 8 =
5| FA XAk (25) (25)
% =
SERY TESAFILTUEZ Y LERFOX IR tetramethylammonium hydroxide
Bl—4 Z D DRERY A : 5 E25%D TMAHA R other TS: 25% aqueous solution of TMAH
- OECD #AF54> 202 OECD Guide-line 202
- OECD GL#202I / EEC $§4392/69/EEC /% C.2 OECD GL#2021 / EEC Dir 92/69/EEC Method C.2
GLP &Ly [y
HEBREITo-E 2001 2001
FAOa(BFRER) Daphnia magna (Crustacea)
E£UiE . R, 1S A #4322 STRAUS (cloneb) —Daphnia magna STRAUS (clone5)
L& IR BEER : 245 R A —age; less than 24h old
IURRA =
ABRMED DT DEE L L
ARMEDDEE =
ER DA R F IR -
BERE(E |

HEREY OEIR. ATLE, 5B

&

SHER B 86 D BF [

FHIFKR

Table 1. RERBAIRB S UR TSI E SN -HER B K DpHIE  |Table 1. pH values of the test solutions measured at the
beginning and the end of the test.
NIREE pH Nominal conc. pH
(mg/L, (mg/L,
100%TMAH) #£ T By (4885 100%TMAH) end (48h)
BHBREF beggining
1 2 3 4 1 2 3 4
75.3 9.53 772 78 7.91 7.92 75.3 9.53 772 178 7.91 7.92
25.1 8.75 779 776 772 767 25.1 8.75 779 776 772 1.67
8.28 8.17 767 764 766 7.7 8.28 8.17 767 764 766 7.7
2.76 8 769 766 766 7.65 2.76 8 769 766 766 7.65
0.92 7.94 767 772 772 762 0.92 7.94 767 772 772 1762
03 7.9 765 7.7 7.1 7.61 0.3 79 765 1.7 7.71 7.61
0.1 7.88 764 768 768 7.64 0.1 7.88 764 768 7.68 7.64
0.03 7.81 766 764 765 7.65 0.03 7.81 766 764 765 7.65
control 7.85 759 762 7.69 1.7 control 7.85 759 762 7.69 7.7




RETKDILEME Table 2. RERBAIAR: - 18 THRISRIE SN =ABRB R DIATEELFE |Table 2. Dissolved oxygen of the test solutions measured at the
beginning and the end of the test.
DHRE BEBER (mg/L)
(mg/L, Nominal conc. Dissolved oxygen (mg/L)
100%TMAH) #£T By (4885FH) (mg/L,
EaL i 100%TMAH) end (48h)
1 2 3 4 beggining
1 2 3 4
75.3 8.43 807 78 7.96 7.88
25.1 8.29 753 7.56 7.76 7.61 75.3 8.43 807 78 7.96 7.88
8.28 8.3 7.6 7.73 7.53 7.52 25.1 8.29 753 7.56 7.76 7.61
2.76 8.34 763 7.3 7.63 7.61 8.28 83 7.6 7.73 7.53 7.52
0.92 8.34 7.68 7.65 7.67 7.6 2.76 8.34 763 17.73 7.63 7.61
0.3 8.33 7.8 7.85 7.78 7.75 0.92 8.34 768 7.65 7.67 7.6
0.1 8.35 773 17.82 7.69 7.78 0.3 8.33 7.8 7.85 7.78 7.75
0.03 8.46 766 774 7.77 7.73 0.1 8.35 773 1.82 7.69 7.78
pof:i] 8.39 777 76 7.74 7.76 0.03 8.46 766 774 7.7 7.73
control 8.39 777 1.6 1.74 7.76
HBRAR(RUREBR LT -
DR E
HERMEOBR BT TOREL -
NIREE(mg/L) Nominal concentrations (mg/L)
25% TMAH 25% TMAH

BREE/ BRIOEREZOR

0.13/04/12/37/11/33/100 / 300

0.13/04/12/37/11/33/100 /300

TMAH 100%(Z#2 &

convert to 100% TMAH

003/01/03/092/276/828/251/753 003/01/03/092/276/828/251/753
REDH =
REHM 48 BFRA 48 hours
HERAH 17K 17K

E B tEER: 4 Number of replicates: 4

BEH. 1ELYOHBREME

B/ RSN 5

animals per replicates: 5

WX EZENBEESNDG
SEBVRERIZHITHKE

BRI B B

JkiB :20+/-2°C

Water temperature: 20 +/— 2 degree C

READIKE

FHREREDSHESE
R

BRERE -
ERRE -
kB E R -
Table 3. RENLER Table 3. Percentage of immobilization
NIREE 2485 48R%RE] Nominal conc. 24h 48h
(mg/L, (mg/L,
100%TMAH) BRI EE Gk 100%TMAH) Replicates Replicates
1 2 3 4 mv 1 2 3 4 mv 1 2 3 4 mv 1 2 3 4 mv
753 80 80 80 100 85 100 100 100 100 100 75.3 80 80 80 100 85 100 100 100 100 100
25.1 100 80 80 80 85 100 100 100 100 100 25.1 100 80 80 80 85 100 100 100 100 100
g a3 PO e 8.28 60 80 80 100 80 100 100 100 100 100 8.28 60 80 80 100 80 100 100 100 100 100
:. =
Rk EEADE 2.76 0 0 20 O 5 20 20 20 20 20 2.76 0 0 20 0 5 20 20 20 20 20
0.92 0 0 O 0 0 0 O 0 0 O 0.92 0 0 O 0 0 0 O 0 0 O
0.3 0 0 O 0 0 0 O 0 0 O 0.3 0 0 O 0 0 0 O 0 0 O
0.1 0 0 O 0 0 0 O 0 0 O 0.1 0 0 O 0 0 0 O 0 0 O
0.03 0 0 O 0 0 0 O 0 0 O 0.03 0 0 O 0 0 0 O 0 0 O
Pofii] 0 0 O 0 0 0 O 0 0 O control 0 0 O 0 0 0 O 0 0 O
mv = ¥ {E mv = mean value
AR -
HBRICHITERMGEZZH [FIRL TS0 BEIRL TS
MEBRICHITHRGDEHE -
DEE
bi=F
EC50 : = 3 mg/I EC50 : = 3 mg/I

EC100: = 8.3 mg/I

EC100 : = 8.3 mg/I




% (48h—-EC50)

Table 4. AFREEIZE DLV ZEC505T & fE

HERAAM TMAH BE {EXEXAE

[hr] [me/L] P = 95%

24 308 —
EC10

48 2,05 —

24 5.71 4380-6.78
EC50

48 3.00 2.70 - 3.33

24 >75.3 —
EC100

48 8.28 —

Table 4. Calculated EC50 values based on the nominal
concentrations

Test duration  TMAH conc.  confidence interval

[hr] [me/L] P = 95%

24 3.08 -
EC10

48 2.05 -

24 5.71 480 - 6.78
EC50

48 3.00 2.70 - 3.33

24 >75.3 -
EC100

48 8.28 -

EEHERT7 2. FIRRfTEREEHY 2. HIRRFTIEREEHY

F—RET41 F—RET4 *—2ET4

{E3ETE D FI B iR HL OECDHARSAUIZHEREBTHEH . RHTE=4") > 157 L[OECD Guideline study, but no analytical monitoring.
Hi B =

5| A ik (26) (26)

[ -

4-3 KEEY~DEMHEBIZIE

)

TOXICITY TO AQUATIC PLANTS e.g. ALGAE

HEEYME ThSAFIVTOEZYLEROF IR tetramethylammonium hydroxide

B— ZDMDAEEME . TMAH 20% 8K other TS: TMAH 20% aqueous solution

Ak OECD HAK54/> 201 "EH. REBEEHER" OECD Guide—line 201 “Algae, Growth Inhibition Test”
GLP ER) E3R)

HEBREIToE 2005 2005

Z DD EFE: Pseudokirc hneriella subcapitata (LLRTIE
Selenastrum capricornutum&L TEIS N 5)

[FHERE Y]

a) R5|&S: ATCC22662

other algae: Pseudokirc hneriella subcapitata (formerly known as
Selenastrum capricornutum)

[Test Organisms]

a) Strain Number: ATCC22662

E£iE. R, HiEE b) {8 /##85T: American Type Culture Collection b) Supplier/Source: American Type Culture Collection
c) RTALER : i FARTIZ3 A MIOECDI i TH R E S 1=, ¢) Pretreatment: Subcultured for 3 days in OECD medium before
use.
IVRRAVE EREE growth rate
SHEEBICANV-T—40 -
EE
HEBEVEORITDOEE HY HY
HRERAR D —EDILORER, 72B5 R TIRERE N, LC-MSTEREEY |Portions of the test solutions were withdrawn at 0 hour and 72
BREMNIESNT, hours.
SHERME DT E Conc entrations of the test substance were determined by LC—
MS.
a) T—Af##: EC50 & & UKruskal-Wallis runk—sum testIZI&#R |a) Data Analysis: linear regression method for EC50 and Kruskal—
Rz [E1F% . NOECIZIDunnett's multicomparisonixZ{# Wallis runk—sum test and Dunnett’s multicomparison method for
e e b) FHREREDHES & ARTHRE NOEC.
EROMEETFE b) Method of Calculating Mean Measured Concentrations:
Geometric mean concentrations
RBEk e

?;t%ﬁﬁﬁ%&’@d);‘&#ﬁ%ﬁﬁi%%ﬁ

FEOREREDOHTERPKER

#EAARA % 10,000 HHAA/mi

Initial Cell Number: 10,000 cells/ml

SEYETORZMHHRIER

KR

BRI E

a) HEHh: OECD H&ih (Table 1)
Table 1.0ECD;E DR

REIER IRE (ma/1)
H3BO3 0.185
MnCI2.4H20 0.415
ZnCI2 0.003
FeCI3.6H20 0.08
Na3EDTA.2H20 0.1
CoCl2.6H20 0.0015
Na2Mo04.2H20 0.007
CuCl2.2H20 0.00001
CaCl2.2H20 18
NH4CI 15
KH2PO4 16
NaHCO3 50
MgCI2.6H20 12
MgS04.7H20 15

a) Medium: OECD medium (Table 1)
Table 1.The composition of OECD medium

Nutrient salt Concentration (mg/1)

H3BO3 0.185
MnCI2.4H20 0.415
ZnCI2 0.003
FeCI3.6H20 0.08
Na3EDTA.2H20 0.1
CoCI2.6H20 0.0015
Na2Mo04.2H20 0.007
CuCl2.2H20 0.00001
CaCl2.2H20 18
NH4CI 15
KH2PO4 1.6
NaHCO3 50
MgClI2.6H20 12

MgS04.7H20 15




RRE A (RU R AR EX
DBB%

HBRMEDBRRPTOREN

jﬁﬁﬁﬂﬁﬁ]/%ﬁﬂd)&%ﬁt%@;‘%

RRAR 500-ml D =75 A2(2100-mID 100-ml Medium in a 500-ml Conical Flask
M 7285 72 hours
HEBRAR BRLTFSL ERLTFSL
EH 3 3
[K1E%E] [Water Chemistry]

Table 3. Pseudokirchneriella subc apitatal® 728 4 RAE R
ERICH T 2EERIB R DpHIE

Table 3.The pH values of the test solutions in the 72—hour
Growth inhibition test on Pseudokirchneriella subc apitata

N - pH Nominal concn. pH
(mg/I) (0]:=35] T28%R (mg/1) 0 hour 72 hours
BREXODGEL1EICE (i 8.2 8.2 Control 8.2 8.2
112 HERBAREF SR TERDK |0301 8.3 8.2 0.391 8.3 8.2
" 1.56 8.4 83 1.56 84 83
6.25 8.7 83 6.25 8.7 83
25.0 9.7 83 25.0 9.7 83
100 11.2 8.4 100 11.2 8.4
BRI P #E 23+/-2°C 23+/-2 deg C
BE DA 60~102 uE/m2s (120 uE/m2s=0.72%10"20 photons/m2s) 60-102 uE/m2s (120 uE/m2s=0.72%10"20 photons/m2s)
EHAEREDHERZE -
R
HTEEE 0, 0.391, 1.56, 6.25, 25.0, 100 0, 0.391, 1.56, 6.25, 25.0 and 100

#
S
i
i

HE SN WHOBE)RES SURROBMEEK. ThTh
AFREREDI.4-96.3% HKU 93.8-101% THo1=, (Table 2).

Table 2.Pseudokirchneriella subcapitata® 72 4 K A E KBk
IZB T EHBRBROBIERE

Measured concentrations at the beginning (0 hr) and the end (72
hr) of the test were ranged within 91.4-96.3% and 93.8-101% of
the nominal concentrations, respectively (Table 2).

Table 2.Measured concentrations of the test solutions in the 72—
hour growth inhibition test on Pseudokirchneriella subcapitata

AMREE BERE HETH AERE/LWTRE
(mg/1) (mg/1) (%)

0 BERE 728%F  (mg/1) ORF A 7285
pofiic] <0.005 <0.005 <0.005 - -
0.391 0.357 0.367 0.362 914 93.8
1.56 1.50 1.50 1.50 96.3 96.2
6.25 5.92 6.30 6.11 94.8 101
25.0 23.6 240 23.8 94.5 96.2
100 96.0 96.0 96.0 96.0 96.0

Nominal  Measured geometric Measured/Nominal
concn. concn. mean (%)
(mg/1) (mg/1)

0 hr 72 hr  (mg/l) 0 hr 72 hr
Control <0.005 <0.005 <0.005 -— -—
0.391 0.357 0.367 0.362 914 93.8
1.56 1.50 1.50 1.50 96.3 96.2
6.25 5.92 6.30 6.11 94.8 101
25.0 23.6 24.0 23.8 94.5 96.2
100 96.0 96.0 96.0 96.0 96.0

ERBEER®)

Table 5. Pseudokirc hneriella subcapitata® 72858 £ R E K ER
IZB T2 MIRERBEEROS LV FHEREE

NFFRE  Areal® fRE Ratei% fRE
(%) (%)
(mg/)  (0~72 BFE) (0~72 B&RED)
Control 9170 = 1.59 =
0.391 9040 1.40 1.59 0.223
1.56 7910 13.7 1.55 2.33
6.25 6820 25.6 1.51 5.14
25.0 3220 64.9 1.26 21.0
100 815 91.1 0.741 53.4

Table 5.Percent inhibition of the cell growth and the average
specific growth rates in the 72—hour growth inhibition test on
Pseudokirc hneriella subcapitata

Nominal Area Inhibition Rate Inhibition
concn. (%) %)
(mg/I) (0-72 hr) (0-72 hr)

Control 9170 -— 1.59 -—
0.391 9040 1.40 1.59 0.223
1.56 7910 13.7 1.55 2.33
6.25 6820 25.6 1.51 5.14
25.0 3220 64.9 1.26 21.0
100 815 91.1 0.741 53.4




Table 5% =

Table 5.continue

AMRE  RE fBE HRE fEE Nominal  Rate Inhibition ~ Rate Inhibition
(%) (%) concn. (%) (%)
(mg/1) (24~48 BERE) (24~72 B5fE) (mg/I) (24-48 hr) (24-72 hr)
Control 0.0667 = 0.0622 = Control 0.0667 == 0.0622 ==
0.391 0.0658 1.37 0.0620 0.315 0.391 0.0658 1.37 0.0620 0.315
1.56 0.0671 -0.693 0.0643 -3.39 1.56 0.0671 -0.693 0.0643 -3.39
6.25 0.0652 217 0.0643 -3.44 6.25 0.0652 2.17 0.0643 -3.44
25.0 0.0550 176 0.0591 493 25.0 0.0550 176 0.0591 493
100 0.0262 60.8 0.0341 452 100 0.0262 60.8 0.0341 452

FREXICBTHE KRR

Table 4 ARIEME LU BIBEHOI/OO0ILERES LUFE

DIRERE

Table 4.Chlorophyll fluorescence value and their standard
deviations (S. D.) in the test cultures and controls

AFMEDYAO D)L R FEGEXHE)

Nominal concn Chlorophyll fluorescence value (relative

(mg/1) OBSRE  24R%fE 48R%R  72B%RH unit)
(mg/I) Ohr# 24hr 48hr  72hr
MEX iy 415 248 123 490
S.D. 00 0.892 3.52 8.00 Control Mean 4.15 24.8 123 490
S.D. 00 0.892 3.52 8.00
0.391 Fiy 415 24.7 120 485
S.D. 00 0.204 1.36 21.3 0.391 Mean 4.15 247 120 485
S.D. 00 0.204 1.36 213
1.56 Ey 415 20.0 100 439
S.D. 00 1.32 9.34 275 1.56 Mean 4.15 20.0 100 439
+ S.D. 00 1.32 9.34 275
TOMBRER 6.25 Ey 415 17.5 83.6 387
S.D. 00 1.23 1.74 58.3 6.25 Mean 4.15 17.5 83.6 387
S.D. 00 1.23 1.74 58.3
25.0 Ey 415 10.5 40.0 188
S.D. 00 0.390 9.34 72.5 25.0 Mean 4.15 10.5 40.0 188
S.D. 00 0.390 9.34 72.5
100 Ey 415 8.63 15.4 40.7
S.D. 00 471 7.09 16.2 100 Mean 4.15 8.63 15.4 40.7
S.D. 00 471 7.09 16.2
# AT EE I EO<
#, Based on pre culture medium
Table 6. EC505t H{B# & UINOEC Table 6.Calculated EC50 values and NOEG
EC50 NOEC EC50 NOEC
(mg/l)  (mg/1) (mg/l)  (mg/1)
Areajk (0~72 B5RE) 133 0.391 Area (0-72 hr) 133 0.391
R Rateik (0~72 Bsfl)) 963 625 Rate (0-72hr) 963 625
Ratej% (24~48 B5fE) 74.8 6.25 Rate (24-48 hr) 74.8 6.25
Ratej% (24~72 B5R) >100 6.25 Rate (24-72 hr) >100 6.25
NEXTOERIEZEH BERLTFSL BERLTTFSWL
HERICHITHRGOEZME -
DER
bi=F
EbC50 : = 13 mg/I EbC50 : = 13 mg/I
ErC50 : = 96 mg/| ErC50 : = 96 mg/I
Areaik: Area method:
EbC50 (0~ 7285) = 13.3 mg/I (Table 4 ~ 6) EbC50 (0-72 hr) = 13.3 mg/| (Table 4 — 6)
42 (ErC50) Ratej%: Rate method:
" ErC50 (0~ 72F%RE) = 96.3 mg/| (Table 4 ~ 6) ErC50 (0-72 hr) = 96.3 mg/I (Table 4 - 6)
ErC50 (24~ 48B%fE]) = 74.8 mg/I (Table 4 ~ 6) ErC50 (24-48 hr) = 74.8 mg/| (Table 4 - 6)
ErC50 (24~ 728%f8) = >100 mg/| (Table 4 ~ 6) ErC50 (24-72hr) = >100 mg/| (Table 4 - 6)
NOEC(r) : = 6.3 mg/I NOEC(r) : = 6.3 mg/I
Areaik: Area method:
NOEC (0~72 B¥#) = 0.391 mg/I (Table4, 5 & 7) NOEC (0-72 hr) = 0.391 mg/I (Table4, 5 & 7)
Ratej% Rate method:
#%58 (NOEC) NOEC (0~72 Bf#l) = 6.25 mg/I (Table4, 5 & 7) NOEC (0-72 hr) = 6.25 mg/| (Table4, 5 & 7)

NOEC (24~48 Ff]) = 6.25 mg/I (Table4, 5 & 7)
NOEC (24~72 Bf8]) = 6.25 mg/I (Table4, 5 & 7)

NOEC (24-48 hr) = 6.25 mg/| (Table4, 5 & 7)
NOEC (24-72 hr) = 6.25 mg/| (Table4, 5 & 7)
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1. HRE<IEEESHY

1. HIRAE(EEESHY

F—RET4 F—RET4 F—RET41
ST D HIBRIEHL OECDHARSAVERER. pTE=SU VAL OECD Guideline study, no analytical monitoring.
Hi g =
5| A Xk (27) (27)
EE _
HEEYME ThSAFIVTOEZDLEROX IR tetramethylammonium hydroxide
R—% ZODAERYE  BE25%DTMAHB & other TS: 25% aqueous solution of TMAH
Hik OECD HARS/> 201 "B . REEERR" OECD Guide-line 201 "Algae, Growth Inhibition Test”
GLP [E{S) [Ed8)
HEREITo-E 2001 2001
Scenedesmus subspicatus GEE£E) Scenedesmus subspicatus (Algae)
EWRE. R BiEE ZHB S SAG 86.81 Strain Number: SAG 86.81
IVRRAVE ERERE growth rate
SHEEHRICALNV-T—20 -
B
ABRYMEDRITDEE T—H%HL no data
ABEMEDRNAE =
ER DA F IR =
Hegh |

BRI TORBR RS

7

FEHEOMBEREOTERVKR

#EAARE %L 10,000 FARE/ml
B 21.5~23.0 °C (FHfE; 22.3°C)

Initial Cell Number: 10,000 cells/ml
Incubation Temperature: 21.5-23.0 deg C (mean value;22.3 deg C)

SEYETORRMEHBRER

FRKER

EiDbFrIHE

HBEE(RUREER) ET
D%

HBRYEDOERPTOREMS

BRBH/ BRIOBRLZOR

I

AFRERE (mg 25% TMAH/I): 31.25, 62.5, 125, 250, 500, 1000 (1L
TIZxthG
AFREE (mg TMAH/I): 7.84, 15.7, 31.4, 62.8, 126, 251

Nominal Concentrations (mg 25% TMAH/I): 31.25, 62.5, 125, 250,
500, 1000

corresponding to

Nominal Concentrations (mg TMAH/I): 7.84, 15.7, 31.4, 62.8, 126,
251

AEDE -
M 72 BEE 72 hours
AEBRAK BERLTFSL FERLTFSL
3IDDREIEIEMA R EE CTHERSN ., IIBELT6DDREEEH |3 replicates were tested for each concentration level and 6
HERERENT=, 52, IN HCITHMISh-&EEED R E & |replicates for control. Additionally 3 replicates of the highest
EH SEAMPHOBR ELTHERS N, concentration level neutralized with 1N HCI were tested as pH

control.

BRERDDGLEL1EICE
%é%ﬁ%ﬁﬁtﬁﬂ%&ﬁ@?ﬂ%@*

Table1. Scenedesmus subspicatusD 72 REZEHERIZH (T
BHIERIABRDpH fE

AIRE pH
(me/)  (mgTMAH/)  OESE  72mRd
*THR 8.05 8.46
1000mg/I  251mg/I
DpHXIE  DpH XtHE 8.39 8.74
31.25 7.84 8.15 8.83
62.5 15.7 8.26 8.75
125 31.4 8.54 8.66
250 62.8 8.83 8.52
500 126 9.56 8.31
1,000 251 10.31 8.44

Table1. The pH values of the test solutions in the 72—hour
growth inhibition test on Scenedesmus subspicatus

Nominal conc. pH
(mg/)  (mgTMAH/A)  Ohow  72hous
control 8.05 8.46
pH control pH control
of 1,000 of 251 8.39 8.74
mg/| mg/|
31.25 7.84 8.15 8.83
62.5 15.7 8.26 8.75
125 314 8.54 8.66
250 62.8 8.83 8.52
500 126 9.56 8.31
1,000 251 10.31 8.44

BRI P #6

HREAD IR

FHREREDQHESE
R

BREREE

KRRE

HRR SR B




EREEE®)

Table2. Scenedesmus subspicatus|Zxt 3 2728 4 RIAEHER

1B+ 2 ML RS SV T LLIETE R

Table2. Percent inhibition of the cell growth and the average
specific growth rates in the 72—hour growth inhibition test on
Scenedesmus subspicatus

BIRE EYE tYE EREE EREE
aE# N # N Nominal conc. Biomass Inhibition of growth Rate
(mg/1) (mgTMAH/1) (%) (%) integral#  biomass rate# related
(mg/I) (mgTMAH/I) (%) inhibition
*tER 577616 = 1.39 = (%)
pHEAER  pHERET control 577616 — 139 —
1,000mg/I 251mg/I  (-)573587 0.70 (=)1.37 147
pH control pH control
31.25 7.84 (-)572083 0.96 (=)1.40 -0.41 of 1,000 of 251 (-)573587 0.70 (=)1.37 1.47
mg/| mg/|
62.5 15.7 (-)575782 0.32 (=)1.39 0.22
31.25 7.84 (-)572083 0.96 (-)1.40 -0.41
125 314 (#)477727  17.29 (-)1.34 3.87
62.5 15.7 (-)575782 0.32 (=)1.39 0.22
250 62.8 (+)473666  18.00 ($1.32 492
125 314 (9477727 1729 (-)1.34 3.87
500 126 (+)440084  23.81 ($1.29 6.98
250 62.8 (+)473666 18.00 (+)1.32 492
1,000 251 (+)458560 20.61 (-)1.34 3.43
500 126 (+)440084 2381 (+)1.29 6.98
1,000 251 (+)458560 20.61 (-)1.34 3.43

ﬁ, BEYMEBSIVEREEITONT, ABELBRLTHEIT LR
B2ig
BOARLNEEIIOE. RONENST-15EIFCOERH

#; Statistically significant differences of biomass integrals and
growth rates compared to control values are marked(+), not
significant differences are marked(-)

ERERICBT2ERMR

ZOMERTIER -
Table3. B H M F-EC50fEH LUNNOECH T EE Table3. Calculated EC50 values and NOEC
0K (mg/l) 100%TMAHAE & {& Formulation(mg/l)  Equivalent to 100%5TMAH
(mgTMAH/1) (mgTMAH/1)
EbC50  >1,000 >251 EbC50  >1,000 >251
SR ErC50  >1,000 >251 ErC50  >1,000 >251
- NOEC(b) 625 15.7 NOEC(b) 62.5 15.7
NOEC(r) 125 314 NOEC(r) 125 314
MEBRTOERIFZ Y, FEIRLTTFSLY BRLTTFSL
HBRICHITEREDZLHE -
DEE
#& R (ErC50) EbC50, ErC50 : > 251 mg/| EbC50, ErC50 : > 251 mg/|
NOECI[b] : = 16 mg/I NOEC[b] : = 16 mg/I
#&R (NOEC) NOEC[] : = 31 mg/I NOECI] : = 31 mg/I
EEERT7 2. HIRRfHCIEBEEHY 2. HIRRfHTIEREEHY
F—RET4 F—RET41 F—RET4
1S58 1 D HI| PR H0 OECBHARSAUIZRSI-EHERTH AN, DT E=4')> % [£7:L|OECD Guideline study, but no analytical monitoring.
B =
5| Xk (28) (28)
5% -

4-4 HEM~DOEHEBIZEATTIT)

TOXICITY TO MICROORGANISMS e. g.

4-5 KEEY~DIEHEEE

BACTERIA

CHRONIC TOXICITY TO AQUATIC ORGANISMS

A BADEMEEN

CHRONIC TOXICITY TO FISH

B. KEEBFHEY~DIENS

%

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

AEBRYME ThIAFILTUE=YLEFOX IR tetramethylammonium hydroxide
= ZFOMORBYME BIETFSAFILTUEZDLEROAF R,  |other TS: Tetramethylammonium chloride, 98—-99% pure
-tk 98~99% HH:
Ak Z®Dith: EPA/600/4-85/014 other: EPA/600/4-85/014
GLP ED ED
HEBEIToE 1985 1985
EREWIE A 0 (BFHREE) Daphnia magna (Crustacea)
AEYMEORNMDOEE HY HY
HERYMBEORHAE =

IVRKRAb

Zoit: EEELUVERE CENT)

other: survival and reproduction (three—brood)




FEROME R TR
HEBREH
BhEIEROE &

XKRAXSH

BEIRLTFREL

—Daphnids were observed daily for mortality and progeny. The
tests were terminated when 80% of the control groups produced
three broods. As both tests were completed in 11 days, the data
were combined for statistical analysis.

—Statistical analysis: The LC50 values and 95% confidence
intervals were calculated using a Probit method. The EC50 was
estimated by first fitting a line corresponding to the number of
young/female on the test concentrations using least squares
estimation. Once the equation for the line was determined, the
EC50 and its confidence interval were calculated using the
method of inverse estimation. The determination of the NOEL
was made by comparing the treated groups to the control using
Dunnett’s ttest. Alpha was maintained at 0.05 while making
multiple comparisons to the control group.

BIEIDIEE. RE. BIFIRE
DEE

FEIRLTFEW

HEREE JK:B: 251 ~ 256 °C Water temperature: 25.1 — 25.6 degree C
pH 72 ~ 83 7.2-83

R -

HBREYDIER =

KR -

EFKDIEZREE BEEEFR: 44 ~ 90 mg/L Dissolved oxygen: 4.4 — 9.0 mg/L

HRBRR(RURERR LT
DIRBE

HBRYEDOERPTOREM

BRBH/ BRIOBRLZOR

>

XEXSH

Daphnid instars less than 24—hours old from a laboratory—reared
culture were used. For the first study, nominal concentrations of
0,0.2,04,0.6, 1.0, 1.7, 2.9, 4.8 and 8.0 mg/L
tetramethylammonium chloride (TMAC) were used. These
nominal concentrations corresponded to average analytical
concentrations of 0.0, 0.18, 0.40, 0.59, 0.92, 1.60, 2.70, 4.55 and
7.20 mg/L TMAC, respectively. Since early observations
indicated the NOEC would be less than 0.2 mg/L, an additional
study was conducted. For the second set of concentrations,
nominal concentrations of 0.00, 0.02, 0.03, 0.04, 0.07 and 0.12
mg/L TMAC were used. These nominal concentrations
corresponded to average analytical concentrations of 0.00, 0.023,
0.030, 0.046, 0.075 and 0.113 mg/L TMAG, respectively.

REHME:11HE

Exposure period : 11 days

REAM SEREART 11 A RE Test duration: 11 days
REDH =

. [ = R 2 K Hh: 10 Number of replicates: 10
B RS ORBREMH Elggi’:tuiﬂﬁ)fﬁ)a)iff@ﬁ: 1 Individuals pre replicates: 1
sl -

PR EZENBRTESN=DI
(ELTRERIZEITHKE

THACTREDHESE

FaR

BRERE -
EARE -
EF TR -
BRIk E 5 -
REEFHR -
HBRICHTDRIEEZL, [BIRLTFELY ERLTFEL
SEHEE -
REROZ LT =
ESTHS Semi-static
. #A8H: Y (8 B . Anistrodesmus convolutes & & UNitzschia Feeding: yes (mixed algal diet of Anistrodesmus convolutes and
ER frustulum @ FEFEI VI AN EE) Nitzschia frustulum on a daily basis)
Hham
LC50 (48hr) = 1.86 mg/L LC50 (48hr) = 1.86 mg/L
LC50 (96hr) = 0.27 mg/L LC50 (96hr) = 0.27 mg/L
LC50 (264hr) = 0.13 mg/L LC50 (264hr) = 0.13 mg/L
Table 1. TMACO A JEIZxI 3 5% R Table 1. Effects on Reproduction from TMAC
INGA—H— EC50 95% {S3EXM NOEC Parameter EC50 95% confidence NOEC
#58 (EC50) [mg/L] [mg/L] [mg/L] [mg/L] interval [mg/L] [mg/L]
EFHBEH/ R 008 001~052  0.030 Mean total young/adult 0.08  0.01-052  0.030
FHREIF Y A X/ BE 0.17  0.00~0.41 0.075 Mean brood size/adult 0.17  0.00-0.41 0.075
5 RE 47 #0/ PR 0.16  0.00~0.38  0.030 Total broods/adult 0.16  000-0.38  0.030

#% 2 (NOEC, LOEC)

NOEC : = 0.03 mg/I
HFITx9 HNOEC (26485 = 11H) = 0.030 mg/L

EmERa7

NOEC : = 0.03 mg/I
NOEC (264hr = 11days) for survival = 0.030 mg/L

2. HIRMCiERESHY

2. HIRMTCIERESHY

F—RET41

F—RET1

F—RET1




HEHENDFIRAFETHIRSAVHRITHELTS

Comparable to guideline study with acceptable restrictions

SR DI MR
o8

5| A Sk

(29)

(29)

#E

4-6 EEEY~DEN

TOXICITY TO TERRESTRIAL ORGANISMS

A BREBEMA~OENE

TOXICITY TO TERRESTRIAL PLANTS

B. TIREM~DEM

TOXICITY TO SOIL DWELLING ORGANISMS

C. MhDIFMILEELER (REEET)~DEMN
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

4-6-1EEEM~DEME

TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EYFMEBE=F)T (BMEHEICLDEREED)

BIOLOGICAL EFFECTS

4-8 LARAYMBELMEFE

MONITORING (INCLUDING BIOMAGNIFICATION)

BIOTRANSFORMATION AND KINETICS

4-9 BINTER

ADDITIONAL INFORMATION




I EHA

| FIR# 2 (EU-RAR)

&3 (EU-RAR)

5-1 M2 OFRTAOR, KRB 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

HERVE A TESAFILTUOEZYLERFOX IR tetramethylammonium hydroxide
CASES 75-59-2 75-59-2

ZF D DAERYE : J. Pharmacobio— Dyn., 9, 737-746 (1986)IZ5E |other TS:

HINTLDERY ., 14C-TrIAFILTUE="JL(14C-TMA) |14C-Tetramethylammonium (14C-TMA) was synthesized from
i [ERUAFILTEUEIP14C-TVEAF LB ERSI Tz, trimethylamine and 14C-methyliodide as described in J.

ZEL Pharmacobio— Dyn., 9, 737-746 (1986).

Unlabeled qua

IoeEEL TD14C-TMAD LLEMEE X, 4.67 uCi/mgT&H> |Specific activity of 14C-TMA was 4.67 uCi/mg as the iodide salt.
- Zo Unlabeled quaternary ammoniums were used as iodide or
AR BHEN TOARNDR TS E=) Alk, IYREFEERLLT |chloride.

ERINT=,
ik
Hix/HARSALY ZF DM in-situ L—T3E. in vitroREREG B & other: in situ loop method, in vitro everted sac method
SRERFZAE in vitro in vitro
GLPE & BIRL TGS EIRLTGZS0Y
HEBEHIUoE 1986 1986

[in situ L—TERADRERF K]
14C-TMAMS.07% CRIAD T —b—ILIARICARSNT =,

[in situ JL—FKICKBURIR]
XEFMIERXS B

[Sample solution for in situ loop method]

14C-TMA was dissolved in isotonic 5.07% mannitol solution.
[Absorption by in situ loop method]

Male Wistar-Imamichi rats (180-200 g) were fasted 16 h prior to
experiments and water was allowed ad libitum. The animals were
anesthetized by intraperitoneal administration of urethane (2
g/kg bw) and the abdomen was opened along the midline. An
intestinal loop (6 cm) was prepared in the upper jejunum and a
sample solution (0.5 ml) was injected into the ligated loop. After a
certain time specified in the text, the jejunal loop was removed
and the content of the loop was washed out twice with 5 ml of
0.9% NaCl solution. The tissue was homogenized and extracted
twice with 5 ml of 70% ethanol and centrifuged to obtain its
extract. The amounts of 14C-TMA in the lumen and that retained
in the tissue were determined and the rates of intestinal
absorption from the lumen and of trans fer into the blood stream

HiE DB were calculated.
[Tissue accumulation by in vitro everted sac method]
[in vitro REEEEEIZ KB MAHBASIE] The animals were killed by decapitation and the upper jejunum
XEEMIXEXSE was quickly removed and everted by a stainless steel probe. The
everted sac of about 5 cm length was filled with 0.5 ml of Krebs—
Henseleit bicarbonate buffer solution containing 0.3% glucose and
treated with 95% 02-5% CO2 gas prior to experiment. The sacs
were inc ubated in 50 ml vol. flasks containing 7.5 ml of the
sample buffer solution and 50 uM of 14C-TMA. The flasks were
gassed with 95% 02-5% CO2 throughout the incubation period.
The concentration of 14C—TMA in the serosal and mucosal fluids
were determined and the concentration in the intracellular fluid
was calculated with the equation, as described in J. Pharmac
obio-Dy n., 9, 737-746 (1986).
g vk rat
HERENY : R -
[EF] BIRL TS, BEIRL TS,
HRREHE —
Fkb -
33 =
EEEEES -
RERE TR UY Absorption
A BRI ZDHh:FRED 5.07% Y —b—ILBR other: isotonic 5.07% manniotl solution
#’E5E —
#HEtFE =
ERICEESN-E =
Bt FERR -
IR TR _
R AR AR 8 -
KEEY -

KR#BEY CAS No.

R




[in situ)lL—F3%]

0.2 MMEEE D 14CIZHET b S AF L7 U E=") LiAK0.5ml A%
RIS SRR TlE, BEMSDRIRAIEFEIZ[LAOL, B
25 SN =B D80%LLE A6 LA IZFE LT,
BEDINZICERSLUVERREBEIATN 5T74—I2&
YnHLIzEC A, REIEMIERE SN GEA 5T,

TMAIRIR ZEFREICEA SN, fAFBTE - FEMBED2O0
TatRAEEL,

[in situ loop method]

In the experiment that 0.5 ml of 0.2 mM solution of 14C—labelled
tetramethylammonium was administered to the jejunal loop, the

absorption of the substance from the lumen was very rapid and
more than 80% that administered to the lumen trans ferred into

the blood stream within 60 min.

No metabolites were detected by thin—layer chromatography in

the lumen or the luminal fluid during 90 min after administration.
The absorption of TMA was dependent upon the concentration

HERER [in-situ JL—TEDRERRR] us ed and included two processes, saturable and non-saturable
RN T MR D 14C-TMARELLIE, 155 LINIZ0.4F |processes.
TREICEFUEA, BERIODICELNTE, 1.02#825Z&(F |[in vitro everted sac method]
|MNOT-, HRADEEICHTHIEERNDREEDLLIE, #&A [The intracellular to mucosal fluid concentration ratio of 14C-MA
123t 9 HHIRaREED L&Y H/NELMETH 1=, inc reased rapidly to 0.4 within 15 min but the ratio did not
exceed 1.0 after 90 min incubation. The serosal to mucosal
concentration ratio did not exceed the intracellular to mucosal
fluid concentration ratio.
fEih |
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(B EES 2 FIRfA=TEESEHY 2 FIRfT=TIEEEHY
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Critical study for SIDS endpoint

RERMES TRSAFILTUEZDLEROF IR tetramethylammonium hydroxide
CASES 75-59-2 75-50—2
FOMDRERME : TR AFILTUEZDL14-TMA), ;518 & [other TS: Tetramethyl ammonium (14-TMA), vehicle: saline
HEE iRk solution
U
AVETESAFILTUE=DLEED 1453 FEDFE MR T > E= |[Fourteen quaternary ammonium salts including
SER L8 tetramethylammonium iodide
ik
HEAHARSAY Z0ih other
SERFSRE in vivo in vivo
GLPE& BIRL TS BEIRL TS
HEREH o E 1984 1984
XENXSHE Male Wistar rats, weighing approx. 300 g, were anaesthetized.
The trac hea of the animals was intubated and the animals were
artificially respired. The carotid artery was cannulated with a
polyethylene cannula for rapid blood sampling and registration of
blood pressure. Via a similar cannula, placed in the jugular vein.
13H-mannitol was administered in a 5% solution in order to obtain
a constant urine flow and to measure passive fluxes in the
excretory organs. The abdomen was opened and the bile duct
and urinary bladder were cannulated. At about 1 cm after the
pylorus a large polyethylene cannula was inserted into the
duodenum. Another cannula was placed just before the colon.
Intestinal perfusion was performed with a Krebs—bicarbonate
73k D HEES solution at 30 ml/h. 5% Dextran was added to obtain a correct
osmotic pressure of the perfusate.
During the experiment body temperature (37C) was maintained.
All drugs were injected intravenously (femoral vein) as a bolus
injection. The doses administered were 4 umol in a 0.2 ml saline
solution. For each compound 4-6 animals were used. Inmediately
after injection, bile, urine and intestinal fluid samples were
collected at 10 min intervals. Blood samples were taken at 1, 2,
3, 4, 6, 10, 30, 60, 120 min after the end of the injection. After 2 h
the liver, gut, kidneys, heart and brains were rapidly removed and
treated.
ﬁ%*ﬁ vk rat
HERENY : AR -
451 BIRL TS, BEIRL TS,
HRREHE -
BT -
RS _
EEEEES -
RRERIZRR BRI S iv.
TR (BRI —
BE5E -
#HEtFE -
ERICEESN-E =
Bt FERR -
IR TR -
R AR AR 8 -

EY

KR#BEY CAS No.
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HERKER

2TOEEYIIMERELEI2RECSINTEY. MEFER
HiH0.5~3% . 2E8FE B D F FHEAMN0~707 THIHLH RS
SAVETESAFILTUOE= D LDBREHZ2BR LA, fBiT.
R.BENLTHHESNDTISAFILTVEZDLAAUIE. &
TFRSAFIVTUE=D LA FTNEN0.6%, 96.6% LU
26% Tl

2B LARICERERS =BT, R, D ERRZ B IOTNT S
TA4—IZ&-THAMLIHER. HBIEEMTH LTI IAFILTY
EZDLAFUNIZEBED LSRR MERER S A>T, &
@:alg BARICIRIRSN =AU &, RBIShENIEER
LT3,

All compounds showed biphasic patterns in the plasma
disappearance, giving initial half lives of 0.5 to 3 min and another
ones of 30 to 70 min.

Fractions of the total amount of tetramethylammonium ions
excreted via the biliary, urinary and intestinal routes within 2
hours after injection of tetramethylammonium iodide were 0.6%,
96.6% and 2.6%, respectively.

Analysis of the samples of bile, urine and intestinal perfusate
collected during 2 hours by thin—layer chromatography further
showed no other spots than that for the referenc e compound,
tetramethylammonium ions, suggesting that the ions abs orbed
into the body is not metabolized in animals.
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5-2 2MEMN
ACUTE TOXICITY

A 2HEREOSM

ACUTE ORAL TOXICITY

HERME A TESAFILTUOE=ZYLEFOX IR tetramethylammonium hydroxide

CASES 75-59-2 75-59-2

MEE ZOMDFHBRME  TSAFILTOE=YLEFOF IR 20.19% [other TS: Tetramethyl ammonium hydroxide 20.19% (Lot 81029),
(Lot 81029), Vehicle: water
B K

JERR -

ik

Fik HARSA OECD401 ?ECD401

GLP#E & [ED [ELy

HERETo-F 2001 2001

e Rat Rat

ABRR (R4 Sprague—Dawley Sprague—Dawley

TR (e M. - F) MF MF

10, 15, 23, 34, 50 mg/kg bw (i)
23 mg/kg bw (i)

10, 15, 23, 34, 50 mg/kg bw (male)
23 mg/kg bw (female)

FRAERH (R DB

EE: 30

Number of animals : 30

R (RK)

BIRL TS

BIRL TS

water

RERER

K
BEEORS

BHREORE

BEHME(H)

Z Ot DFHERSFE M

XIRXSH

A preliminary test was conducted to determine doses to be
employed. All of male and female animals died at 50 and 100
mg/kg bw. Piloerection, incomplete eyelid opening and a
decrease in locomotor activity were observed in male and female
animals at 25 mg/kg bw. No sex difference was observed in this
test.

Based on the preliminary test, five male rats were used for doses
of 10, 15, 23, 34 and 50 mg/kg bw and five females for a dose of
23 mg/kg bw.

Animals were individually housed in suspended stainless steel
cages with wire mesh bottoms under 12-hr light and 12-hr dark
cycle condition. Room temperature and humidity were maintained
within the range of 23-25C and 50-65%, respectively. During the
experiments the animals were allowed to access to food and
water ad libitum. Animals were fasted overnight (for
approximately 18 hr) prior to administration. Aqueous solution of
the test substance was administered in a volume of 20 ml/kg bw
by oral gavage.

Following administration, observations were made every one hour
for 6 hours on the first day and once daily for 14 days thereafter.
Animals were weighed just prior to administration, and on Day 2,
4, 8, 11 and 15. Any signs of toxicity of the animals were
recorded. Autopsy was done on all dead animals. The surviving
animals were sacrificed and autopsied on Day 15.
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Table. BOZMHERERICEWVTTISAFILTUE=DLERFOFXY
REHEEZRESNZSYFDF LR

Table. Mortality of rats administered with tetramethylammonium
hydroxide in the single dose oral toxicity test.

%Al AE  ER% BE5%BH
(mg/kg bw)

~ BRF

Sex Dose No.of Days after administration Mortality
(mg/kg bw) animals

0/5
0/5
0/5

1/5

4/5

0/5

15
23
34 5
50 5

(4,04, ]
onvo®@PCo

0
0
0

1

0

0

coco®P®o

Male 10
15
23
34
50
Female 23

0/5
0/5
0/5
1/5
4/5
0/5

goror o a9
cocoococo®

BRIRETR

BlItRATR

ZDith

pi=Fii]

LD50fiE X I£LC50{&

#Z5 Vb TIE, 34 mg/kg bwZE IR 5 INTF- 1L E50me/keZ 1 5 S
At 2 5% 6BRLINICRET Lz, TDHMOEMIZ 148 R
EEEUT, EELEBMICEREELT. BEREESDET. &
RIREE. FIRFEIFFR, KAMEST. HRETFONA ERS
W RRER AR SNz, EFEL-BMTIE. AE23 meg/ke
bwil £ CHRF(LEARMNHESRS L, 34 mg/keg bw, 50 mg/kg
bw CEFESDET . EHERE. MRMEFLNALERSN
T=o FAE10 mg/keg bwE1=IX15 mg/kg bwhNEZ 5N =-EHTIE
BRI R ond of=, EFEMD 5534 mg/kg bwkl b
DRAEZEZLN-FYOAKREF2ABICEIL. TORERL
T=o LOLEDS, CNODEMDAREL. 15SHEDBERTEZD
HOTIL—TOEHDELDEELYELENEATRERSNT-,
MZ‘Q}S}MZS mg/kg bw DH), 1EIZHFBRFE - IXFAR DK
REALHTE. WTFhORAE - HHICELTH, AERMGER(L
BRI ofz,

HEDLD50: 34-50mg/kg bw

34 ~ 50 mg/kg bw

In male rats, one animal at 34 mg/kg bw and four animals at 50
mg/kg bw died within 6 hours after administration. The other
animals survived for 14 days. Signs observed in the dead animals
included a decrease in locomotor activity, hypothermia,
incomplete eyelid opening or eyelid closure, an ataxic gait, clonic
convulsions, salivation, and bradypnea. In surviving animals,
incomplete eyelid opening or eyelid closure was observed at 23
mg/kg bw and higher, and a decrease in locomotor activity,
hypothermia and clonic convulsions were at 34 and 50 mg/kg bw.
No clinical signs were observed in the animals given 10 and 15
mg/kg bw. The body weights of the surviving animals at 34
mg/kg bw and higher decreased on Day 2 and then increased
thereafter. On Day 15, however, the body weights of these
animals were still lower than those of the other dose groups.

In female rats (23 mg/kg bw only), incomplete eyelid opening or
eyelid closure was observed in one animal.

No macroscopic abnormalities were observed at autopsy in male
or female animals at any doses.

LD50 in male is 34-50mg/kg bw.

34 - 50 mg/kg bw

it i D LD50{E X [LLC50{E D&
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B. SMBMAZHE

ACUTE INHALATION TOXICITY

C. 2MEREEEM

ACUTE DERMAL TOXICITY

HEEME R TESAFITUEZ D LERFOX IR tetramethylammonium hydroxide
CASEE 75-59-2 75-59-2
fESE ZFDMDORBRME TSI AFILTUEZDLEROF R 25%, |other TS: tetramethylammonium hydroxide 25%, Vehicle: water
B K
AR =
Ak
s NN BEIRLTEEEWL FRL TS
HEATARSAY Zok ther
GLPE & IELy IELy
HEREITOE 2001 2001
= Rat Rat
ARR (1 R4 Sprague—Dawley Sprague—Dawley
PRI (M, M- F) MF MF
50, 100, 125 mg/kg bw () 50, 100, 125 mg/kg bw (female)
BE=E 100 mg/kg bw (Hf) 100 mg/kg bw (male)
ZRAZH (MR OBIEK L 15 Number of animals : 15
SRHE (JEK) BEIRL TS FRL TS
K water
BEIRL TS

BEER

BERLTEZEW

BEHME(H)




50, 100 . 125 mg/kg bwD & FAEIZHES V5L, FIE100 mg/ke
bwlZHESYRSEAS L BT, 5 mi/kg bwDT ASAFIL TV E=
DLEFOFORKBRNEIVEDREICERMSNT -,

Five female rats were used for each dose of 50, 100 and 125
mg/kg bw, and five male rats only for a dose of 100 mg/kg bw.
Each rat was administered dermally with aqueous solution of
tetramethylammonium hydroxide in the volume of 5 ml/kg bw.

Table. SHEREHDEH Table. Summary of test conditions.
A= R BRERA=E [tz Dose Conc. Vol. administered Number
Z DD ERERE mg/kg bw mg/ml ml/kg bw it it mg/kg bw mg/ml ml/kg bw male  female
50 10 5 = 5 50 10 5 = 5
100 20 5 5 5 100 20 5 5 5
125 25 5 = 5 125 25 ) = )
HrEt Ry NI -
#E
Table. TR AFIIL T EZDLERFAF O REREHRE SN TS [Table. Mortality of rats administered dermally with
rDFETEER tetramethylammonium hydroxide.
= i3 [l Dose male female
(mg/kg bw) (mg/kg bw)
FETH ETEG ELTH FETER® absolute relative(%) absolute relative(%)
EHTORLS
ERERTORTH 50 = = 0/5 0 50 = = 0/5 0
100 0/5 0 2/5 40 100 0/5 0 2/5 40
125 - - 3/5 60 125 - - 3/5 60
BEERFT R -
Bl R -
REOIBBICRTEAERINT=, TFIAFILTUEZDLER |Mortality occurred on Day 1 of the study. The following clinical
O RDH 5% . LT OBRRKRMERNHERSINT-: BFEB)O |signs were observed after the administration of
], REFR, REROP/IME., BERCHEZER, Chbd  [tetramethylammonium hydroxide; hypoactivity, irregular
RTOERBIKIFZIA BETIZIHARH L =, FEEMFEZE SN 1= |respiration, narrow palpebral fissures and tonicoclonic
1D KIS IZIEH BN [EoEY ERERSINT=, ZDMDE] |convulsions. All clinical signs have disappeared by Day 3. The
MO R EIZ. RIEBMED KIRISRER SN D o1, skin of one animal found dead showed well-defined erythema.
Z Dt RIERETEH, REIERSIN-EME LVEZLR DL T |The skin of the other animals showed no signs of irritation.
SRRSO T, B BEEIERohEh o1, Macroscopic examination of the animals found dead and the
##DLD50: 112mg/kg bw. animals killed at the end of the observation period showed no
visible changes.
LD50 in female is 112mg/kg bw.

LD50fiE X I£LC50{&

112 mg/kg bw

112 mg/kg bw

It i D LD50{E X [£LC50{E D&
W&

R =

(B ELES 2 KIRHAETEEEHY 2 HIRMETEEEHY

ST D HIBRIEHL HRGEENDHIEAE=T. HARSAVICHET IR Comparable to guideline study with acceptable restrictions
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D. 2HEM (ZDMDIR5ER)

ACUTE TOXICITY, OTHER

5-3 EERMERIBHHE

ROUTES

CORROSIVENESS/IRRITATION

A EERSER

SKIN IRRITATION/CORROSION

HERME A TRSAFILTOEZDLEROF IR tetramethylammonium hydroxide

CASEE 75-59-2 75-59-2

ESE ZFOMORBME : TRIAFILTUEZDLEROFRRIKFN |other TS: Tetramethylammonium hydroxide pentahydrate
L7

AR =

pH -

7k e

HiEHARZA4 Z Dt other

GLP#E & il B

HEBRE{ToF 1992 1992

SHREAT (FB R Guinea Pig (_3uinea Pig

TR (it - M, I F) BEIRL TS FERLTZSLY

S5 8 =

EHER (R DEEK B Number of animals : 8

B (R

BIRL TS

BIRL TS

ZD M KICE SRR

other: moistened with water

BEER

BR NI -RER B RBNEEET)

BEENYL-RERECHBRMEZEM)

BEHME ()




3<% FAEM
BERTRSAFILTEZY LEROF D RRKIIYZEKTREL

Exposure : Occlusive
Solid tetramethylammonium hy droxide pentahydrate moistened

ZOHM DR ER L. 25~1000 mg/kg bwD AEZEILEVFDEEICEAZEREfTL |with water was applied to the skin of guinea pigs by occlusive
1=o covering at doses of 25 to 1000 mg/kg bw.

#EtFan e -

e |

—RFBRAT =

EERIGE -
24 B5R - P9 NVLEIE, BRBEMEASEIRETHY . FHI (24 hours - Slight edema. All of patch area was necrotic with
RATBE F-EHGE S M band either severe erythema or hemorrhagic at periphery.
158 - BHRELIFALEEEDRHR . BORICKRERIBE L |1 week — Depressed heavy eschar breaking away at edges. Some
U Z R B e B raw areas and secondary eschar forming.
2 8 -#BABELEALZTRE. BEOMREIL 2 weeks — Depressed eschars with raised edges. Scarring at

Z0Ohh FEBRZUBBUAISSEOETAERSINT, ‘ ‘ periphery.
NODBERERNS, TRIAFILTUEZDLERAFRA  ([Five animals died within 24 hours after application.
KIMEREICE->TOBELEREFEM THSLEERITT |Based on these observations, it was concluded that
=Y (b =i tetramethylammonium hydroxide pentahydrate is extremely

severe corrosive irritant to skin.

bt

RIS FEME FEIRLTGZSWL EIRLTGZS0Y

REEEY HY HY

SERR =

(B EES 4 {ERETMERTE A AE 4 {ERETEETM A RE

S5 D HIBriE R MEDFMIETEA No study details were provided.
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EYE IRRITATION/CORROSION

5-4 RIERIE

SKIN SENSITISATION

HEBRMEL -

CASEE =

MEE =

JERR =

Ak

Bk HARSA EIRL TS J_g?RL'CO‘:éL\

REBOI(T EIRLTGZEWL ERL TS

GLP#E & FEIRLTGEZSWL FEIRL TGS

HEBREIToE =

SRERT (78, RH) FEIRL TGS ;ﬁ?RL'C(T:"éL\

AN ) FEIRL TGS BEIRL TGS

= -

ZHSH (KR OB -

SR (1K) EIRL TS ERL TS

BERRR BER BE

HEAMA) =

Z D DEER S =

#EtFan e =

HERER =

Z Dt = |

bitii)

REAEME FEIRLTGZEWL ERL TS

AR =

S8 FEIRLTGEZSWL ERL TS

{EFETE D I BT AR HL -

i -

5| FA 3k (5T 3XaK) =
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5-5 RERSEMN

REPEATED DOSE TOXICITY

HRERMES TESAFILTUE=ZYLEFOX IR tetramethylammonium hydroxide
CASE = 75-59-2 75-59-2
fEE ;@L@@EK&%E:7_‘|“5>‘7‘)l/7‘/:E:'7L\tFE|=‘F°/F 25%, & [other TS: tetramethylammonium hydroxide 25%, Vehicle: water
7l
JERR =
Hik
FEIRLTGEZSWL ERLTEES
Vb Y R a47 . wigH Type : Sub—chronic
Hik ZDith Method: other
GLP#E& B ]
HEBRE(T>-F 1999 1999
HEBRGE R Rat Rat




Sprague—Dawley

Sprague—Dawley

TERI (M, - F) MF ME
H:0, 5.5, 50, 120, 250 mg/kg bw Male: 0, 5.5, 50, 120, 250 mg/kg bw

REE If:0, 2.5, 5.5, 10, 50 mg/kg bw Female: 0, 2.5, 5.5, 10, 50 mg/kg bw

FHER (R DK -

i (3EK) BEIRL TS ERLTLE S

BEEH BE BE

SEEICx g HNE HY . RN AR yes, concurrent vehicle

HE5HR () (OECD422% T, |48/ 4wk

BEHBDT—2ENHD5
5. &RESHM)

BEHE

6 B5f/H, 5 H/EM

6 h/day, 5 d/wk

E{E &R (8)

Bl

none

HERGEH

XKEXSH

The vehicle (distilled water) and test substance formulation was
applied to the reservoir of a Hill Top Chamber (Hill Top Biolabs,
Inc., Cincinnati, Ohio) which was then placed on the animal’s
shaven back behind the shoulder blades. The chamber was held
secure with an elastic cloth band fastened with Velcro. The
chamber and wrapping were removed 6 hours after dosing. To
prevent potential ingestion of the test substance formulation,
each animal was fitted with a plastic neck collar on days of
treatment (i.e., collar removed on Saturday morning and replaced
on Monday prior to dosing). The rats were weighed prior to
treatment initiation (Day 0) of the study and weekly thereafter.
Dosing volumes were based on the most current body weight.
Food cons umption was monitored to coincide with body weights.
Rats were observed daily for overt signs of toxicity. At least
once a week, rats were given a thorough hand—held clinical
examination, which included evaluation of the application site
skin.

The initial target dos e levels were 0, 0.55, 5, 12 and 25% w/v.
The dosages were administered 6 hours/day, 5 days/week, at a
constant volume of 1 ml/kg bw. These dose levels were
equivalent to 0, 5.5, 50, 120 and 250 mg/kg bw/day. On the first
day of administration, all rats in the 120 and 250 mg/kg bw
groups died within 3 hours after dosing and one male in the 50
mg/kg group died at the end of the day. Therefore, a total of 7
treatment groups (a vehicle control and 6 dose levels) were
evaluated between both sexes.

Because of the early deaths, other design changes were
implemented. In an attempt to determine a possible cause of test
substance-induced toxicity/moribundity, blood samples were
collected via the retroorbital plexus from five male and four
female rats in the 5% dose level group for hematology and limited
serum chemistry analysis on study Day 4 and 3, respectively. In
addition, rats dying spontaneously within the first week of the
study were subjected to a complete necropsy and their tissues
were preserved, regardless of gross appearance. At study
termination (Day 29) all surviving rats were euthanized, a gross
necropsy performed. All gross lesions were collected and pres
erved in 10% neutral-buffered formalin for possible microscopic
evaluation.

HeateP LR

R

RE HERNE

HEBRHRDEEL, AE. AEEME, BEESICKESLELRIETR
bhEMot=, AR50 mg/keN & SShi=ifJ IL—FI2H T
&, ZILAHERR T 72—E ISR EEMA RS- st
&, Mg MR FICBAS G ERIZR SN iEh of=,

No significant differences were seen in body weights, body
weight gains or food consumption at any time during the study.
No overt changes in blood hematology or chemistry were seen,
with the possible exception of a moderate inc rease in alkaline
phos phatase was noted in the male rats in the 50 mg/kg group.

EHE, fKE

FRARATR (BEE. TREORE
B LHER R

CNEDEMETHIE DS YMIAONTEGRMIFEREL T, B
RREOOLES, EANRERIN., FIEREHS1.5~285H
BIZHREAERSINT=, 3t BE50 mg/kg bwZiR 53hi=
HDSHILA, BRELEIBBICETLEZLO0, LGRS

EEIIHERINE M o1z, 50 mg/kg bwE S X bN=F DD
S VM DV TIREA R AR Z B L TEERICIET A RERS
h. ZECTH2EAMAESIEV T, 50 mg/keg bwEEDMES Y IT(Z
EETTES KUMERE#I RSNz, EAE T, FETPH
BASEMHEOBRRKKIRITFERINAED >f=(1#; 5.5 me/ke bw: Itf;
25,55 Ff=[& 10 mg/kg bw),

Clinical signs noted in a few of the rats in these groups were
lethargy followed by convulsions, tremors, and death beginning
within one and a half to 2 hours after administration of the first
dose of the test substance. Conversely, no overt signs of
systemic toxicity were obs erved in the 50 mg/kg bw males
although one male died on the first day of treatment following
unwrapping.

The remaining 50 mg/kg bw male and female rats died
intermittently throughout the study with the longest survival
being approximately 2 weeks. One female rat in the 50 mg/kg bw
dose group exhibited hyperactivity and labored breathing. No
deaths and no overt clinical signs of toxicity were observed at
the lower doses (males; 5.5 mg/kg bw: females; 2.5, 5.5 or 10
mg/kg bw).




SHERYME CTHEBESN LTI IL—TFIZE LT, EHEFRD
EEREIEREL T, I8, (ZHE. TR BEARDHONT =, &5
2. MBHESL 2 TOT IL—TITHEER KRG I ANTEE
FRTDIRBLHLAREMELH D D RSN BDOEDHYIC
gﬁjﬁp;ﬁéhtﬁ%t@%tﬁ%o)zsﬁéﬁﬁt&ﬁﬁbtuétwa
Zbhtz,
BT ORI LIS, 120 F1=1E 250 mg/kg bwZE iR 5 S
NFETLI-EWICRIRMRZE LR SN o1z, 50 meg/kg bw
R EShz5 VMU T ORRMKRENRERINT =,
FERH(2MT), BEBtEER M), FREINE (20), £8 (1MIL), /M
FEENL), FEIEL, 10 mg/ke bw 2R EINEEHE -2 T
MDS5YMI0IE/100E), 5 ELU5.5 mg/kg bwE ik S EhEEZE 1=
10IE5 Yk DSH AR RS NT=,

Skin irritation at the application site included erythema, edema
and/or scabbing in all groups treated with the test substance. In
ddition, scabbing (i.e.; possible grooming irritation) was seen in all
groups, including the controls, and was considered to be
associated with the animal’s instinctive grooming behavior
occurring when the collars were removed on the week ends.
Besides irritation at the application site skin, no gross lesions
were noted in any of the dead animals at 120 or 250 mg/kg bw
dose. Gross lesions were noted in the rats at 50 mg/kg bw and
included red lungs (2 rats), urinary bladder calculus (2 rats), red
ovaries (2 rats), dark eye (1 rat) and small seminal vesicles (1
rat). Red ovaries were also observed in all surviving rats at the
10 mg/kg bw (10/10) and 4/10 at the 5.5 mg/kg bw dose levels.
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BE)

RIRERR (RER, EEE)

FETH () | FETHHE

12085 & 1250 me/keg bwD FAEFE DSy MMENIEBEHIE A D3R
FELIAIZ£ TERELE,

All of the male rats in the 120 and 250 mg/kg bw dose groups
died within 3 hours after treatment initiation.
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Table. TRSAFILTFUEZDLEROXVRERERESNSY
rDETR, KE, AEEME. BLVESES

Table. Mortality, body weights, weight gains and food
consumption in rats treated dermally with tetramethylammonium
hydroxide

(1]
AE 0 55 50 120 250 [Male]
(mg/kg bw) Dose 0 55 50 120 250
(mg/kg bw)
B A% 10 10 10 10 10
BT 0 0 10 10 10 No. of animals 10 10 10 10 10
AE (2) 368 360 — — Mortality 0 0 10 10 10
AREHEME (2 158 154 — — - Body weight (g) 368 360 — — —
EEE 227 216 — — - Weight gain (g) 158 154 — — -
(BEHE; Food consumption 227 216 — — —
= (Week 3; g)
B R ] e
AE 0 25 55 10 50 [Female]
(mg/kg bw) Dose 0 25 55 10 50
(mg/kg bw)
B k%% 10 10 10 10 10
Pt ¢ 0 0 0 0 10 No. of animals 10 10 10 10 10
KE (o) 237 236 236 237 — Mortality 0 0 0 o0 10
HREEME (2 68 67 72 68 — Body weight (g) 237 236 236 237 —
EEE 171 171 172 176 — Weight gain (g) 68 67 72 68 —
(BEEB; g Food consumption 171 171 172 176 —
(Week 3; g)
AR -
Hhim
NOAEL : = 2.5 mg/kg bw NOAEL : = 2.5 mg/kg bw
NOAEL (NOEL) NOAEL # : = 5.5 mg/kg bw NOAEL male : = 5.5 mg/kg bw
LOAEL (LOEL) LOAEL : = 5.5 mg/kg bw LOAEL : = 5.5 mg/kg bw
NOAEL/LOAEL O # FE4R il =
It 1 DNOAEL(LOAEL) D& LN -
%
JERR -
S8 2 HIRRA=TEEEHY 2 HIRFETEEEHY
SFEH D FI BRI HBRHEANDFIRMAET, HARSAVICHET MR Comparable to guideline study with acceptable restrictions
i -
5| FA 3k (5T 3aK) (35) (35)
EE SIDSTURRAVMNIBEDLEELHE Critical study for SIDS endpoint
HEEME A TRSAFILTOEZDLEROF IR tetramethylammonium hydroxide
CASES 75-59-2 75-59-2
EE REME: TrFIAFILTUEZDLEROF TR 20.19% (Lot No. |other TS: Tetramethyl ammonium hydroxide 20.19% (Lot No.
81029), A K 81029), Vehicle: water
JERR -
Hik e
. N OECD407 OECD407
HEAHARSA2 AT BB Type : Sub—chronic
GLPE S IELy e
HERETo-F 2001 2001
p Rat Rat
ARR (R4 Sprague—Dawley Sprague—Dawley
PRI (B M, - F) MF MF




B5 8

0, 5, 10, 20 mg/kg bw/H

0, 5, 10, 20 mg/kg bw/day

EREH (1R DEME

B (R

BIRL TS

FEIRL TS

RER®%

AEEORE

REEORE

AERE S HE

HY. FEORE

yes, concurrent vehicle

%5 41/ (H) (OECD422% T,
BEHBDOT—2ENHD5
5. &RESHM)

28

28

BEHE

&H

daily

E{E &R (8)

14

14

HERGEH

XEXSH

Five-week—old male and female rats were used. The test
substance was administered at doses of 5, 10 and 20 mg/kg
bw/day by gavage in a volume of 10 ml/kg bw for 28 days. Water
for injection was administered for the concurrent vehicle control
group. Ten each of male and female animals were used for the
control and high dose groups and five each of male and female
animals for the low and middle dos e groups.

Clinical signs during the administration (28 days) and rec overy
(14 days) periods were recorded. The rats were weighed just
prior to dosing, on Day 5, and twice a week thereafter.

Urinary samples were collected for 4 and 24 hours in the 4th
week of the administration period and the 2nd week of the
recovery period.

Five male and five female animals of each dose group were
sacrificed and autopsied at the end of the administration period
(Day 29) and those of the control and high dos e groups were at
the end of recovery period (Day 43).

Hematological examination and clinical biochemistry
determination were performed on the blood samples obtained just
prior to autopsy.

Histopathological examinations by hematoxylin eosin staining
were carried out on heart, liver, kidneys, spleen, adrenals,
stomach, testes, epididymis and ovary of all the animals in the
control and high dose groups, and on all gross lesions of all
animals. Because the treatment-related changes were observed
in the kidney of male rats, histopathological examination was
further performed on the kidney of all the male animals in the low
and middle dose groups.

Heata g

R

RE HERNE

XEXSH

HOLBESICASKENLTROLNEERINT,

R 585 meg/kg bw/ BULETHHAESICELLVEDN RSN,
10 mg/kg bw/ BU EIZBEVWTHREISH T HDEOEMEEA
ELGEDLE=,

Dunnett's test, Student’s t—test, Aspin—Welch ttest, Mann—
Whitney U-test, Fisher test

Dose—dependent decreases were observed in the heart weights
in male animals: a significant decrease in the absolute weights at
5 mg/kg bw/day and higher and that in the relative heart to body
weights at 10 mg/kg bw/day and higher.

EEHE. BKE

BE%EE. AE10 mg/kg bw/ BEHREEN -1, 20 mg/ke
bw/BEHR G SN HICEHESEOELVRON RSN, B
EHRE D138 B TIE. 20 mg/kg bw/ BEHR S SN -MIEE
DELWEMARSNTZ,

A significant decrease in food consumption was observed in the
1st week of administration in male animals at 10 mg/kg bw/day,
and male and female animals at 20 mg/kg bw/day. A significant
increase in food consumption was obs erved in the 1st week of
the recovery period, however, in the male animals at 20 mg/kg
bw/day.

KRR (BEE. TRORR
B SHERT IR

% 51%6B8 B LIF&. 10, 20 mg/kg bw/BZ R 5 SN -1 HE[ZIE
B MDIERNRER SN,

HE& 5 &, TMAHD S RICER T 530D TIEAL TMAH
DRTIVHIHEIZEDEDEEDND,

On the 6th day of administration and later, incidences of
salivation were found in males and females at 10 and 20 mg/kg
bw/day.

Salivation observed in males and females was considered to be
due to strong alkaline property of TMAH, but not due to toxic
effects of TMAH.

Eg)ﬂ?ﬂ"lﬁﬁi(%$$~ E3-

MRPHIFTR (RER B

)

RIRE., IERPRE. MBRIEFRETE, HE5HRD. 0E(<
EET DR FHEREN LGN of, EEHRO2EE (X, 20
?g/kg bw/BERESN MO RPEREOHMAZLIEML

Zo

There were no treatment-related changes observed in urinalysis,
hematological or blood chemical examination in the
administration period while a significant increase in urinary
electrolyte excretion was noted in the 2nd week of the recovery
period in the male animals at 20 mg/kg bw/day.

MERECPHFRR (RER B
BE)

RE

There were no treatment-related changes observed in urinalysis,
hematological or blood chemical examination in the
administration period while a significant increase in urinary
electrolyte excretion was noted in the 2nd week of the recovery
period in the male animals at 20 mg/kg bw/day.




RIRERRE (RER, EFKE)

RE

There were no treatment-related changes observed in urinalysis,
hematological or blood chemical examination in the
administration period while a significant increase in urinary
electrolyte excretion was noted in the 2nd week of the recovery
period in the male animals at 20 mg/kg bw/day.

SETH () | SET R

- MELLICEVNTER T FERSh G, o,

No deaths were observed in either sex.

BT R (RAEXR, EEE)

BREE

— AT RERTHOETOREEHOMBSIVEBELNRRKT
B - MDRBFEEIC. NBISER T HELITHERSNE,D

1=

5 mg/kg bw/ BE S Z 5N - HEWTILDEOMEN EENEL
LTL=A, COBBTIEEM EESE L PREBMABFNELL
FoTLWEWIENL, EHEF LHETELRLEDEEZ LN,
HEODFBOBGESIHOL. - HICEEEORIIARLN
f=2EMD ., REFZRESEOEZEDNOAELIT 1 5 mg/kg bw/H.

1 T10 mg/kg bw/B T&Ho1=,

On the other hand, no treatment-related changes in organ
weights were observed in female animals at any doses at the end
of administration or male and female animals at the end of the
recovery period.

The absolute heart weight change observed in male animals at 5
mg/kg bw/day was also considered to have no toxicological
meaning because this observation was not accompanied by the
relative heart weight change or any histopatological changes.
Based on decreases in relative heart weight in males and
decreases in food consumption in male and female animals, the
NOAEL for repeated dose oral toxicity was considered to be 5
mg/kg bw/day in males and 10 mg/kg bw/day in females.

RIEMAB PRI R (REXR B

BE

MEBISERTHREEBFHELL. WThOBYITENTD
BEnAgs T,

No treatment-related histopathological changes were either
observed in any animals examined.

EECERINEE

Table. 28HBIREZRSROSHRARICENT, TRIAFILER
O RTREBIN-S VDI M- B HESEE

Table. Absolute and relative organ weights of rats treated with
tetramethylammonium hydroxide in 28—day repeated dose oral
toxicity test.

(4] [Male] End of End of
BEHRMR T B8 £ T B administration period recovery period
A= Dose
(mg/kg bw/H) 0 5 10 20 0 20 (mg/kg bw/day) 0 5 10 20 0 20
= 5 5 5 5 5 5 No. of animals 5 5 5 5 5 5
AE (2) 349 326 334 326 411 424 Body weight (g) 349 326 334 326 411 424
xR EE (mg) Absolute organ weight (mg)
1D 1260 1086% 10774k 10444k 1230 1255 Heart 1260 1086% 10774k 1044%% 1230 1255
FrFfiek 10541 9927 10203 9943 11832 12921 Liver 10541 9927 10203 9943 11832 12921
B 2624 2444 2450 2473 2749 2839 Kidneys 2624 2444 2450 2473 2749 2839
HEXEF/EE (mg/e) Relative organ to body weight (mg/g)
10k 362 334 322% 3.21% 300 296 Heart 362 334 322 3.21% 300 296
FrFFisk 302 304 306 305 288 304 Liver 30.2 304 306 305 288 304
B 754 751 734 1759 6.71 6.69 Kidneys 754 751 734 759 6.71 6.69
AEREHE
(] BEHMER T EEHMEE TE |[Female] End of End of
A administration period recovery period
(mg/kg bw/H) 0 5 10 20 0 20 Dose
(mg/kg bw/day) 0 5 10 20 0 20
Bk %% 5 5 5 5 5 5
AE (2) 215 214 213 211 252 226 No. of animals 5 5 5 5 5 5
R EE (me) Body weight (g) 215 214 213 211 252 226
1D i 771 748 724 763 816 799 Absolute organ weight (mg)
FrFfisk 6500 6351 6121 6595 7001 6678 Heart 771 748 724 763 816 799
5 ek 1714 1649 1551 1603 1753 1657 Liver 6500 6351 6121 6595 7001 6678
BB EE (me/e) Kidneys 1714 1649 1551 1603 1753 1657
1D 359 350 341 3.62 325 354 Relative organ to body weight (mg/g)
FrFfisk 303 296 287 312 278 294 Heart 359 350 341 362 325 354
B ek 799 771 732 7.60 6.99 7.30 Liver 303 296 287 312 278 294
Kidneys 799 771 732 7.60 6.99 7.30
* JHBISTTHEEE (p). 0.05KH
sk SHRIZ T BHEEE (). 0.01KiHE * significant differenc e from control (p), less than 0.05
** significant difference from control (p), less than 0.01
SRR -
Hhim

NOAEL (NOEL)

NOAEL : = 5 mg/kg bw
NOAEL MM : = 10 mg/kg bw

NOAEL : = 5 mg/kg bw

LOAEL (LOEL)

NOAEL female : = 10 mg/kg bw

NOAEL/LOAEL®D ¥ FEAR L

it 1 DNOAEL(LOAEL) (D& LN
%

JERR =
1S58 1 HIRGIEEEHY 1 FIRRGIEEEHY
{EFETE D I B AR HL HAFS 4 5AZ (OECD TG 407) Guideline study (OECD TG 407)
H —

5| B3k (G 3CEk) (36) (36)

S SIDSTYRRAVNZED R EELHME Critical study for SIDS endpoint

5-6 in vitroBinEE

GENETIC TOXICITY IN VITRO

A EIETFEREER
GENE MUTATION




HEMESR

ThIAFILTUE=ZDLEROFR IR

tetramethylammonium hydroxide

CASE = 75-59-2 75-59-2
fEE ZDDERERYE : TMAH (Lot No. 81021A), B IE : K other TS: TMAH (Lot No. 81021A), vehicle: water
JERR -
%k e
. s o= oo OECDA471 OECDA471
BRI BAT : AmesitER Type : Ames test
GLP#E& [N D
HERE(TS-F 2001 2001
- S. typhimurium 4F&(TA 1535 & TA 1537 & TA 98 and TA 100) S. typhimurium 4FZ(TA 1535 & TA 1537 & TA 98 and TA 100)
R ITRER Escherichia coli WP2 uvrA Escherichia coli WP2 uvrA
REBUEHIE(SHDEE 5 izl
HERRE: Test concentration :
S-9 mix#EL : 39.1-1250 ug/~L-—K(S. typhimurium TA98, without S—9 mix: 39.1-1250 ug/plate (S. typhimurium TA98,
TA100, TA1535, TA1537, E. coli WP2 uvrA) TA100, TA1535, TA1537, E. coli WP2 uvrA)
S-9mixdHY : 39.1-1250 ug/FL—F (S. typhimurium TA98, with S=9 mix: 39.1-1250 ug/plate (S. typhimurium TA98, TA100,
TA100, TA1535, TA1537) 156-5000 ug/~L-—k (E. coli WP2 TA1535, TA1537) 156-5000 ug/plate (E. coli WP2 uvrA)
uvrA)
REREH . AHEBRIIAIEELZTERIN. 6 DNELDHERYH |Test condition : The test was conducted by the preincubation
BETENENIDDEMAMERSNT-, method and triplicate plates were used for each of six different
- T/ NILEA—ILEKV5,6-AY ISR TRILES 1= conc entrations of the test substance.
HEREH Sprague-Dawley 5V D FFIEMN SIFIES IO — LB M FELE | The liver micros ome fraction (S9 mix) was prepared from the
hi=, liver of Sprague—Dawley rats pretreated with phenobarbital and
HERME OB REAEZEGRINBECORBOLOELLEL T2(5,6-benzoflavon.
fEL LT, S5ICBRENDY . BIREALEEREDEEIZIKTE| The test substance was considered positive in mutagenicity if
HICEEMNT B5EI1CIE. REMEDOEERMEIEZETHSED |the number of revertants found was more than twic e the number|
LHIEEN T, of those of the solvent (water) control and if reproducible or
conc entration—-dependent increase in the number of the
revertants were observed.
R
HPIEE
KBEEHYDIBE -
RFEHLGLOBE -
Table 2. {SBETEIL R(SO mX)DFFEE FIZEIFTETRSAFILT |[Table 2. Bacterial reverse mutation assay of
VEZDLERAFIRDONITY T EIRERERAER tetramethylammonium hydroxide with metabolic activation (S9
mix).
RE BIRRALZEKRE/ plate (FF1)
(ug/plate) Dose Revertant colonies per plate (Mean)
EEXERT ITL—LIIRE (ug/plate)
Base—pair Frameshift type
TA100 TA1535 WP2 uvrA TA98 TA1537 substitution type
TA100 TA1535 WP2 uvrA TA98 TA1537
e
0 115 12 26 22 15
39.1 112 9 = 22 16 1st trial
78.1 111 9 = 25 19 0 115 12 26 22 15
156 107 8 24 21 16 39.1 112 9 = 22 16
313 111 11 25 23 14 78.1 111 9 = 25 19
625 94 12 27 20 17 156 107 8 24 21 16
1250 103* 10% 24 14% 17% 313 111 11 25 23 14
2500 = = 21% = — 625 94 12 27 20 17
5000 = = (023 = = 1250 103% 10% 24 14% 17%
2500 = = 21% = =
1514 5% B 5000 = = 0% - -
843a 362b 718¢c 369d 150b
Positive control
REEMHYDBS 843a 362b 718¢c 369d 150b
2[[1 2nd trial
0 121 13 26 29 11 0 121 13 26 29 11
39.1 114 13 = 25 13 39.1 114 13 = 25 13
78.1 127 14 = 27 10 78.1 127 14 = 27 10
156 124 12 28 26 12 156 124 12 28 26 12
313 121 15 23 28 10 313, 121 15 23 28 10
625 121 12 26 28 13 625 121 12 26 28 13
1250 101 10 24 21 10 1250 101 10 24 21 10
2500 = = 18% = = 2500 - - 18% = =
5000 = = (023 = = 5000 - = 0% = =
[5 4 x4 B8 Positive control
708a 343b 634c 358d 164b 708a 343b 634c 358d 164b
a) 2-73/T7 k5t (2-AA), 1 ug/plate a) 2-Aminoanthracene (2-AA), 1 ug/plate
b) 2-AA, 2 ug/plate b) 2-AA, 2 ug/plate
c) 2-AA, 10 ug/plate c) 2-AA, 10 ug/plate
d) 2-AA, 0.5 ug/plate d) 2-AA, 0.5 ug/plate
* EREEUDERIFER SN, *: Growth inhibition was observed.




Table 1. RBLEMEIER(SI mi)DIEFETICHITATRSAFIL
TUEZDLEROX RO TYTEBRARERHRER

HE BIRRAZEKRY plate (F19)
(ug/plate)
BRI EHRE IL—LITRE

TA100 TA1535 WP2uvrA TA98 TA1537

1st trial

0 104 12 28 23 9
39.1 109 12 23 20 1
78.1 108 1 25 22 9
156 102 1 21 25 6
313 102 12 26 22 9
625 106 14 23 23 9
1250 83% 10% 25% 18% 10%
&t B

405a 372b 129a 582¢ 496d

Table 1. Bacterial reverse mutation assay of
tetramethylammonium hydroxide without metabolic activation (S9
mix).

Dose Revertant colonies per plate (Mean)
(ug/plate)

Base—pair Frameshift type

substitution type

TA100 TA1535 WP2uvrA TA98 TA1537

1st trial

0 104 12 28 23 9
39.1 109 12 23 20 1
78.1 108 1 25 22 9
156 102 1 21 25 6
313 102 12 26 22 9
625 106 14 23 23 9
1250 83% 10% 25% 18% 10%

Positive control
405a 372b 129a 582¢ 496d

RBEHELGLDOESE
2[EH 2nd trial
0 115 12 30 23 7 0 115 12 30 23 7
39.1 105 15 26 23 8 39.1 105 15 26 23 8
78.1 107 12 24 22 8 78.1 107 12 24 22 8
156 107 13 30 17 8 156 107 13 30 17 8
313 106 13 27 18 11 313 106 13 27 18 11
625 118 15 28 23 9 625 118 15 28 23 9
1250 85% 10% 26% 20% 6% 1250 85% 10%* 26% 20% 6%
5t it B Positive control
387a 368b 151a 544c 403d 387a 368b 151a 544c 403d
a) 2-(2-27')JL)-3-(5-=+Ba-2-7YJL)YT 1) JL7ZR(AF-2), 0.01 |a) 2-(2—-Furyl)-3-(5-nitro—2—furyl) ac rylamide (AF-2), 0.01
ug/plate ug/plate
b) 7Pk F R L, 0.5 ug/plate b) Sodium azide, 0.5 ug/plate
c) AF-2, 0.1 ug/plate c) AF-2, 0.1 ug/plate
d) 9-FI/T7H)OUIEERE 80 ug/plate d) 9-Aminoacridine hydrochloride, 80 ug/plate
*) EREEDRIFER SN *) Growth inhibition was observed
ThSAFILTOEZDLEROX DR TUEBIN-2TORH  [Considerable growth inhibition was observed in all strains treated
T.BEGERBEENERINT=, LOLENS, KREGEMIE  [at the highest concentrations of tetramethylammonium
(S mix)DEEICEHOLT . EDRBEDTIIAFILTEZ")  |hydroxide.
LEFOFX R TRIBENT-EL LD RH(S. typhimurium TA98, |However, no increase in the number of revertant colonies was
TA100, TA1535, TA1537, E7=I& E.coli WP2 uvrA) [ZEULVTE . 18 |observed in either strain treated at any concentrations of
IREEHRBRICELLIZRS NGNS, tetramethylammonium hydroxide with or without metabolic
SER CNEDIERENS, TRIAFILTUOEZDLEROFIRIFAH  |activation (S9 mix).
FEEOHEICEOLLT . NITIUTEIREEMSERIZHIVTE  |These results have led to the conclusion that
BEREICEALTIEETHS. tetramethylammonium hydroxide is negative in mutagenicity in
the bacterial reverse mutation assay (Ames test) regardless of
metabolic activation.
BIEFEAEE [E3ES [EXE3

1 HIRGASEELY

1 HRGIEREEHY

(S5O HIETARHL HAKS 42 FRZ (OECD TG 471) Guideline study (OECD TG 471)
H _

5| A ik GT3Xik) (37) (37)

&z SIDSTYRRAV IO EELHME Critical study for SIDS endpoint
B. #BAEE

CHROMOSOMAL ABBERATION

HRERMES TESAFILTUE=ZYLEFOX IR tetramethylammonium hydroxide
CASES 75-59-2 75-59-2

fEE ZFDMDFHKERYE : TMAH (Lot No. 81021A), JAHEE : /K other TS: TMAH (Lot No. 81021A), vehicle: water
AR

Hik

HERAAARSAY OECD473 OECD473

GLPE & {8 (&Y

HABREIT o 2001 2001

apa BRLTGESD FEIRLTESLY

' Fr 4 Z—R/N\LRZ—f (CHL/IU) #ika Chinese hamster lung (CHL/IU) cells
RBGEMEIL(S)DEHE Ezl izl

24T REKREERR
SRERERE : 228, 455, 910 ug/ml

Type : Chromos omal aberration test
Test concentration : 228, 455, 910 ug/ml




228, 455, 910 ug/mID B B3DDEE T, FhENEHTL—+
#AEL =, MR IR BRI T4 ER CRERMEIZIE
CEGEFAE)SELN., ERBEERURBEHFET T A
B cerR E<EEHOE)S S, BHLETIE., BIZH
BUMEESTLOHEIEh TISIC18EMIEESE -, 277Y
A—FRSINIZRRRSI RV R 7 DR E(SI mix)[E T /7N LE
B—ILEHEEUS5,6-R2J IFHR TSN F=Sprague-Dawley D
HSYrOFEN S EHIN T,

Duplicate plates were used for each of three different
concentrations of 228, 455 and 910 ug/ml. Cells were treated
continuously with the test substance for 24 hr in the absence of
metabolic activation (continuous treatment) or shortly for 6 hr
with the test substance (short-term treatment) in the presence
or absence of metabolic activation. In the short-term treatment,
cells were incubated for additional 18 hr in a fresh culture
medium without the test substance. The co—factor—
supplemented postmitochondrial fraction (S9 mix) was prepared
from the livers of male Sprague—Dawley rats treated with
phenobarbital and 5,6—-benzoflavon.

HERE
AFHERTIL. Mytomycin CEI= (I VORRI7IREBIEXEBE |Mytomycin C or cyclophosphamide was used as a positive
LTERALT=, HIREIRER D28 EIC3)Lt22R(0.2 ug/m)Z1EH |control for the assay.
[ZINZ . EBEARAESEIER SN, BMEET T, &iEtheéE. [Colcemid (0.2 ug/ml) was added to the culture medium 2 hr
KM= EA100EMNERS NI, before cell harvesting and then chromosome preparations were
fESUAHIRE ., S BN REIYIMT - THREE, S EIRYIN., 3T made. A hundred well-s pread metaphases were observed under
FrvTEDBERBDORERNEHEINT, a microscope for eac h plate. Incidence of poly ploid cells and
HEZHNSNUTTHIEE. BRIZEETHLEDLFHIEESN [that of cells with structural aberrations such as chromatid
1= breaks and exchanges, chromosome breaks, exchanges and gaps,
and others were recorded.
The results were considered negative when the incidence was
less than 5%.
#®#E
Mt
RETEHYDIHE [E1E3
REEHLGELDIGEE [E3E3 negative
REMRES
Table 3. REGEFMEILHESI) T, TRIAFILTUEZDLERAX S [Table 3. Chromosomal aberration test on CHL/IU cells treated
RIZE IR (6B RS SN F-CHL/IURRA D L B (A R E Bk shortly (6 hr) with tetramethylammonium hydroxide in the
presence of metabolic activation (+S9).
BEHIFER
AE f#fa 2% Shi-#RlEf SHEoH% Dose Cell No.of No.ofcells No.of
E7FEX hfz ——— survival cells with aberrations polyploid
(ug/ml) (%) #HEREHL +XvvT v analysed ——————————— cells  Final
Y  BLx%) (%) REEITE  [(ug/ml) (%) +gap no gap*x(%) (%) Judgement
(0] 100 200 1 0(0.0) 2(1.0) (=4 0 100 200 1 0(0.0) 2(1.0) negative
228 972 200 0  0(0.0) 1005) 2% 228 972 200 0 00000  1(0.5) negative
REEEHVDES 455 106 200 1000 2010 &% 455 106 200 1 000) 2(1.0) negative
910 95.6 200 0 1(0.5) 1(0.5) (=3 910 95.6 200 0 1(0.5) 1(0.5) negative
CP 745 200 12 148(740) 0000) [EiE CP 745 200 12 148(74.0) 0(0.0) positive
*) o TLNDEELEDEENERIN-HAE *) No. of cells having structural aberrations except gap
a) IBEEXTHR (K) a) solvent control (water)
b) BIEXEBELTI25 ug/ml DI HOKRATFIR b) 12.5 ug/ml cyclophosphamide as a positive control
Table 2. IERBLEMEIL(-S) T, TRSAFILT U EZJ LEROF [Table 2. Chromosomal aberration test on CHL/IU cells treated
RIZEH IR (GRS SN I=CHL/IURRE 0D 2 B (A B & S ER shortly for 6 hr with tetramethylammonium hydroxide in the
absence of metabolic activation (-S9).
BEEAER
A2 #fa 2% Shi-#lEf SHEoH% Dose Cell No.of No.ofcells No.of
$HEEX Ihfz ——m——— survival cells with aberrations polyploid
(ug/ml) %) H#RH +XyvT XTyvS analysed ———————————— cells  Final
AY GLx®% O RIEHIE  |(ug/ml) () +gap no gap*(%) (%) Judgement
0 100 200 1 0(0.0) 0(0.0) &1 0 100 200 1 0(0.0) 0(0.0) negative
i 228 110 200 3 2(1.00 1005 fett 228 110 200 3 2010 1(0.5) negative
REFELGLOGE 455 836 200 0 210) 000 & 455 836 200 0 2(10)  0(0.0) negative
910 78.5 200 1 1(0.5) 2(1.0) [t 910 78.5 200 1 1(0.5) 2(1.0) negative

MMC 638 200 11 132(66.0) 1(05) [

MMC 638 200

—_

1 132(66.0) 1(0.5) positive

*) X TS OEE EORENFERSN-HaLK
a) IBEEXTHR (K)
b) BBIEREBELTO.1 ug/mDIARIA(I 2

*) No. of cells having structural aberrations except gap
a) solvent control (water)
b) 0.1 ug/ml mitomycin C as a positive control




Table 1. TRSAFILTZUE=ZI LEROF L R T4 MESH
T=CHL/IU #ifa > B AR HER

Table 1. Chromosomal aberration test on CHL/IU cells treated
continuously for 24 hr with tetramethylammonium hydroxide.

BEMNHEE

FAE M@l A Sho@aN  EREONR
EWE hf —

(ug/ml) (%) #EREH +FvvT Fovd
BY  HLG%) %) =IRFHIE

0(0.0) 1(05) P&tk
21.0)  1(05) P&

0Oa 100 200
228 97.7 200

o—oN

Dose  Cell  No. of No. of cells No. of
survival cells with aberrations polyploid
analysed ————————————— cells Final

(ug/ml) (%) +gap no gap*(%) (%) Judgement

Oa 100 200
228 97.7 200
455 938 200

0(0.0) 1(0.5) negative
2(1.0) 1(0.5) negative
1(0.5) 2(1.0) negative

o—=obN

AR 455 93.8 200 1(0.5) 2(1.0) FEME 910 89.0 200 3(1.5) 1(0.5) negative
910 890 200 3015  1005) &tk
MMCb 60.1 200 14 63(31.5) 1(0.5) positive
MMCb  60.1 200 14 63(31.5) 1(05) BHtE
*) No. of cells having structural aberrations except gap
*) oy TSN OHEE EDEENREZESN B a) solvent control (water)
a) IREETHE (K) b) 0.05 ug/ml mitomycin C as a positive control
b) BETERTEEEL T0.05 ug/mDT AT A
& |
RBEHREE [E3E3 [E1E3
MRS SO EHNEIZE T, REEEDHFEICEDS  |No considerable inhibition of cell growth was observed up to the
T X AE010 ug/mNETHIEBREANDKELAEINR(LFE |highest dose (910 ug/ml), either by continuous or short-term
BInigh oz, treatment regardless of metabolic activation.
REFEOAEICEAOLLT ERLES LIVEHLET, VT
NOREICEWTE, Ty yTHY - ELEZSTEENTLBIRE |No increase in the number of cells with structural chromosomal
BELOEHIBEORIZEILEHONEN DTz, —H.SFY A2 |aberrations with or without gaps was observed at any dos es
CHULELEM L DGR IES KU EHNIE)E LU0 T4+ R  |after the continuous treatment or the short-term treatment with
T7IRGERNE, REEEEHY)TRESNI=HEHIZE VT, T |or without metabolic activation while marked increase in the
SER NSO EEE LIS MA RSN, number of those cells was observed in cultures treated with
EHAMREBOENLRoNGE N1, mytomicin C (continuous treatment and short—term treatment
NOEDERENS, TRSIAFILTUEZDJLEROFVRDOFME  [without metabolic activation) or cyclophosphamide (short—term
AREEOFHMEFIZETHLLEIBSNT=, treatment with metabolic activation). No increase in the number
of polyploid cells was observed either.
Based on these findings, tetramethylammonium hydroxide was
considered negative in the induction of chromosomal aberrations.
(B ELES 1 HIRRAGIEEEHY 1 HIR%ALIEREEHY
(E2EME D I BT AR L OECDAARZAV DIFR OECD Guideline study
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Nine-week—old male and female rats were used. Ten male and
ten female animals were used for each dose of 0, 1, 5, and 20
mg/kg bw/day. Test substance was administered by gavage.
Male animals were dosed from 14 days before mating to the day
before scheduled sacrifice through the mating period (total 32
days). Female animals were dosed from 14 days before mating to
3 days after delivery through the mating and gestation periods.
For mating, one male to one female mating was used. A female
rat was placed together with a male rat until copulation occurred.
When no copulation was observed, the female animal was mated
with another male animal of the same dose group for additional
14 days. Day 0 of gestation (GD 0) was defined as the day a

HEREH vaginal plug or sperm was found. Pregnant female animals were
delivered and maintained until 4 days after parturition (PND 4).
All the parental animals were observed twice a day for overt
signs of toxicity during the test period. The male animals were
weighed on Day 1 and 3 of dosing, and weekly thereafter. The
female animals were weighed on Day 1, 3 and 7 of dosing, weekly
thereafter until delivery, and PND 0 and 4. Clinical signs and
body weights of the live pups were also recorded. At the
termination of the experiment (PND 4), all animals including pups
were sacrific ed and autopsied.
XENSHE Bartlett's test, one-way analysis of variance, Dunnett’s test,
et Kruskal-wallis test, chi-square test
"n%
20 mg/kg bw/BEEZ 5N - T, 1T9R21 B B LAIRRIZEHFIZE |In the female animals at 20 mg/kg bw/day, a decrease in
BHOIET. FIEFE-ILER. iREERI RSN, HERO, 48 |locomotor activity, incomplete eyelid opening or eyelid closure,
BIZIE, AEHNRBIZEADLIZ(PND 0 HLU 4), and loss of hair were observed on GD 21 and thereafter, and a
KRE. KEENE significant decrease in body weight on days 0 and 4 after
parturition (PND 0 and 4).
B 5520 mg/kg bw/B TlX. 3B HDH#EIFIR20E B OMEIZHE  |A significant decreas e in food consumption was observed at 20
SHEDRHGRIONRLNT, mg/kg bw/day on Day 3 in male animals and on gestation day
EEEE. SKkE (GD) 20 in female animals.
5 mg/kg bw/B UL EDREETIE, H5MNH48 LI - 1SV [Salivation was observed on the 4th day of administration and
[CHER S D FERSNT=, BRI, TMAHDEMZNEIZHE  |later in male and female rats at 5 mg/kg bw/day and higher.
BERTRE(EEE. iRO%E |HT5LDTIEAL, TMAHDR T IILAVEIZESEDER DN |Salivation was considered to be due to strong alkaline property
P HA S 4 RS %o of TMAH, but not due to toxic effects of TMAH.

SRR (SEIRMER S/ REEHD)

LT DEFENSA—B—[CBWNT. ThSAFILTUEZDLER
OFRICREET IMRIEFERINGI oz KERNETICE
LI-B 8. XEIEH. M-t ETEIEH . FREUEE. tTIREAR
BRUHERS

Tetramethylammonium hydroxide showed no effect on any of the
following parental reproductive parameters; days required for
successful copulation, copulation index, fertility indices of males
and females, implantation index, gestation length and delivery
index.
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BT (E) | FETHHE

FA=20 mg/kg bw/B 525N D551 EAEIR22B BIC

L. 1A EIR23E B O ERICFELE LIz, Cho DB

fl:ﬂf;"éﬁ‘yF%El:*\]‘?’éﬁTiO)NOAELIiE mg/kg bw/H TH3
& ®

One female rat at 20 mg/kg bw/day died on GD 22 and another
one on GD 23 during parturition. Based on these observations,

the NOAEL for parental toxicity was considered to be 5 mg/kg
bw/day in rats.
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FEFORERICEKY., FEFHEET. ETFEFE. . £F
HAERK., EFERICHTETISAFILTUE=DLEREXY
FOMRTHERSINGHof-, SEHEHELHS. HERYEICE

In examination of neonates, there was no effect of
tetramethylammonium hydroxide on either the numbers of total
newborns and live newborns, sex ratio, live birth index, or viability

L R 3EE (IR EN T, index. No compound-related abnormality was observed either in
external features.
HEFOHABRRICKY . FEFHEST. EFFEFE. M. £1F |In examination of neonates, there was no effect of
HAERH., £EFERICHTETESAFILTUEZ Y LERFOFXY |tetramethylammonium hydroxide on either the numbers of total
. S 75 E“)J} f“ - 442 = "—% 3 2 . . n i . N . ) . e
AfRE (A%aE B AT FOBRITFEZRSIhGEN o=, NEREEND, HERMEIZHE  |newborns and live newborns, sex ratio, live birth index, or viability

RARIFHD)

FSERAL A ER Y (RAv oY

index. No compound-related abnormality was observed either in
external features.

HAECOABAERE

HAEFFR (RRMGERR)

FEFORERICKY., FEFHEET. EFFEFE. HH. £F
HAERSK., EFERICHTETISAFIILTUE=DLEREXY
FOMRTHEESINGHof-, SEEHEHS. HBRYEICE
HY2EEERRINGEH 1=,

In examination of neonates, there was no effect of
tetramethylammonium hydroxide on either the numbers of total
newborns and live newborns, sex ratio, live birth index, or viability
index. No compound-related abnormality was observed either in
external features.

EREARUREER

NODBBHRERICKY. SYMIHBITEERE/ FKESHED
NOAELIE20 mg/kg bw/ B THBDEEZ b t=,

Based on these observations, the NOAEL for
reproductive/developmental toxicity was considered to be 20
mg/kg bw/day in rats.
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Table 1. ThSAFILTUEZDLEROX I RDETE/FKESHE
AO)—ZU T TFANMIB T DR - ZHEERR

INSGA—R— FAE (mg/kg bw/B)

0 1 5 20
(1]
RESE =85 10 10 10 11
TEL=EME 10 10 10 10
MEIFIRS =B

10 10 10 10
L]
RESE =85 10 10 10 10
TELE-EME 10 10 10 10
IEIRL =B % 10 10 10 10
REHERYL-XEETITELEZAR)
Ey 30 27 32 47
ZHERE 149 142 103 544

Table 2. ThSAFI T UEZILEROF O RD 4TS/ FEFM
RO —ZU G FRMZB T HHEBDHER

Table 1. Mating and fertility findings in the
reproductive/developmental toxicity screening test of
tetramethylammonium hydroxide.

Parameter Dose (mg/kg bw/day)

0 1 5 20
[Male]
No. of animals mated 10 10 10 11
No. of animals that copulated

10 10 10 10
No. of animals that produced pregnant female

10 10 10 10
[Female]
No. of animals mated 10 10 10 10
No. of animals that copulated

10 10 10 10
No. of pregnant animals 10 10 10 10

Duration of mating(days required for successful copulation)
Mean 3.0 2.7 3.2 47
S.D. 1.49 1.42 1.03 5.44

Table 2. Postnatal outcomes in the reproductive/developmental
toxicity screening test of tetramethylammonium hydroxide.

INGA—H— FAE (mg/kg bw/B) Parameter Dose (mg/kg bw/day)
0 1 5 20 0 1 5 20
[BE] [Dam]
BEIMH 10 10 10 9 No. of dams 10 10 10 9
ERFEFEHEL-BEYE No. of dams delivered live newborns
10 9 10 8 10 9 10 8
ENRAARS (B) Duration of pregnancy(day)
Fiy 22.0 22.0 21.8 22.3 Mean 22.0 22.0 21.8 22.3
S.D. 0.00 0.50 0.42 0.46 S.D. 0.00 0.50 0.42 0.46
BRE 1) 141(14.1) 147(14.7) 148(14.8) 123(13.7) No. of implantation sites 1)

1) AYa0RDEFBEMIL LY DERBERL TS,

2) #y:l()élﬂ@ﬂ'é(iﬂﬁébf:ﬂ@]% LU DEEHEFHE
RLTWD,

3) AYAON DIEE S IR CEFL T EFREERL T

o

141(14.1) 147(14.7) 148(14.8) 123(13.7)

1) The value in parentheses is the number of implantation sites
per dam.

2) The value in parentheses is the number of total newborns per
dam delivered live newborns.

3) The value in parentheses is percentage of live newborns at
birth.




F1IZxtd ANOAEL (NOEL)X [&
LOAEL (LOEL)

Table 2. TRSAFILTFUE=ZDLEROF RO ERE/RESHE
AO)—UTFAMZIEITRHERDFER

INSGA—H— FAE (mg/kg bw/B)

0 1 5 20
[FrEF]
ST R
&5t 2) 132(13.2) 126(14.0) 135(13.5) 98(12.3)
3 61 65 A 45
It 71 61 64 52
JEEH 0 0 0 1(Male)
EFHEFOML /1)

61/71 65/61  71/64  44/52
ETH 3 2 0 14
H1R4A BEFFH
A5t 3) 129(97.7) 124(98.4) 135(100) 82(85.4)
i 3 58(95.1) 64(98.5) 71(100) 37(84.1)

3
It 3)
1) AYIA0ORNDEEEFEM LY DEKRHETRLTD,
2) 10N DEXHEEL-BBYE LY ORI RFEET

LTL%,
3) AyAON DIEIF S IREFICEFL TO=FHETRL TS,

71(100) 60(98.4) 64(100) 45(86.5)

Table 3. TRSAFILTUEZILEROF I RO ERE /A S
RO —ZU G FRNMZEITBNEFRR

INGA—R— FE (mg/kg bw/H)

0 1 5 20
BEMIH 10 9 10 8
%@EE;@W 132 126 135 82

BEENHERSNHEFE 0 0 0 0

[4%48 8]
BEIh-EE T 129 124 135 82
EENRISN-FHEFS O 0 0 0

Table 2. Postnatal outcomes 4} #8FfT R

Parameter Dose (mg/kg bw/day)
0 1 5 20

[Newborns]
No. of newborns
Total 2) 132(13.2) 126(14.0) 135(13.5) 98(12.3)
Male 61 65 Al 45
Female Al 61 64 52
No. of stillborns 0 0 0 1(Male)
Sex ratio of live newborns at birth (male/female)

61/71  65/61 71/64 44/52
No. of deads 3 2 0 14

No. of live newborns on PND 4

Total 3) 129(97.7) 124(98.4) 135(100) 82(85.4)
Male 3) 58(95.1) 64(98.5) 71(100) 37(84.1)
Female 3) 71(100) 60(98.4) 64(100) 45(86.5)

1) The value in parentheses is the number of implantation sites
per dam.

2) The value in parentheses is the number of total newborns per
dam delivered live newborns.

3) The value in parentheses is percentage of live newborns at
birth.

Table 3. External findings on newborns in the
reproductive/developmental toxicity screening test of
tetramethylammonium hydroxide.

Parameter Dose (mg/kg bw/H)

0 1 5 20
No. of dams 10 9 10 8
[PND 0]
No. of newborns examined 132 126 135 82

No. of newborns with abnormalities
0 0 0 0

[PND 4]

No. of newborns examined 129

No. of newborns with abnormalities
0 0 0 0

124 135 82
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