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. 5421-46-5 10.0 B R A
(50% Solution)
3 | Polysorbate 80 9005-65-6 2.0 Bom &R
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| hereby declare that the products described below manufactured in conformity with

Cosmetic Good Manufacturing Practice

R B
Manufacturer's Name
i R Ak
Manufacturer's Address
~ Wi A
Product forms
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The process of operations
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Where violations of this declaration occur, | agree to take the legal responsibilities.

ZEmE A (Signature) ¢ ;%—frgi—]%
Applicant _;,_{ AN '_13:‘.
B '%“ AL S (Signature)
Person in charge é —g— A g
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Company Tax ID No. / ID Number
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Address:
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Date year month day
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INCI Name Cas No. w/w%
1 | Aqua 7732-18-5 84.3
2 | Ammonium Thioglycolate | 5421-46-5 10.0
(50% Solution)

3 | Polysorbate 80 9005-65-6 2.0

4 | Ammonia (28% Solution) | 7664-41-7 1.6

5 | Sorbitan Stearate 1338-41-6 1.0

6 | Paraffinum Liquidum 8012-95-1 / 8042-47-5 0.6

7 | Lanolin Wax 68201-49-0 0.5
* Ammonium Thioglycolate (50%)4p & ** 2 Thioglycolate Acid 5% -
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INCI Name Cas No. w/w%

1 Aqua 7732-18-5 89.5

2 Sodium Bromate 7789-38-0 7.0

3 Disodium Phosphate 7558-79-4 / 7782-85-6 3.5
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INCI name : Ammonium Thioglycolate (50% Solution)

CAS No.: 5421-46-5
Molecular Formula: C2H7NO2S
Molecular Fomula:109.15

)
SH

Chemical Structure: NH,"

AMMONIUM THIOGLYCOLATE Typical Properties

Item Specifications Results
Appearance colorless or lavender pink colorless
Activity %omin =50.0% 50.4%
Sé*;“oﬁ“gg;:;;" 1.24257) 1.24257)
PH 6.0-6.825C) 6.2
Conclusion The results conforms with Enterprise standards
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INCI name : Polysorbate 80

Certificate of Analysis

Product Name:TWEEN® 80
TEST SPECIFICATION
hydroxyl value 74.7

Parameters

Acid value
Saponification value
Hydroxyl value
Moisture

Residue on ignition
Arsenic

Pb

Oxyethylene

Unit

mg KOH/g
mg KOH/g
Mg KOH/g
w/%

w/%
mg/kg
mg/kg
w/%

19

Standard Value

<2.0
45-55
65-80
<3.0
<0.25
<3.0
<2.0
65.0-69.5



INCI name : Ammonia (28% Solution)

Product Name: AMMONIA 28% Solution AR

Alternate Name(s) Ammonium hydroxide; aqua ammonia; ammonium hydrate.

Solution in water of flammable, toxic gas with a pungent odour. Suffocating smell. Extremely dangerous to the eyes.

Properties
Chemical Formula:
Product Code: AAQDS
Molecular Weight: 35.05
. CAS No.: 1336-21-6

Corrosive to Cu, Ni, Zn & Sn and their alloys such as brass.
Hazard and Safety Data

. o UN Group: n
Quality Specification Class: 8
Typical Assay: 28.0 - 30.0 % wiw UN Number: 2672

Specific Properties and Impurities [Typical levels]: Hazchem code: 2R
CS MSDS Code: 1CHOU
Appearance Passes test )
Residue after ignition <0.002% ::1'::”;:;"“3‘“'&3 S6
Carbon dioxide (CO2) <0.002% Procedure Guide fo- 37
Chloride (CI) = 0.00005%
Nitrate (NO3) < 0.0002%
Phosphate (PO4) < 0.0002%
Sulfate (SO4) £ 0.0002%
Heavy metals (as Pb) < 0.00005%
Substances reducing permanganate Passes test
Aluminium (Al) <0.0001%
Barium (Ba) < 0.00001%
Boron (B) = 0.00002%
Cadmium (Cd) < 0.000005%
Calcium (Ca) = 0.0001%
Chromium (Cr) <0.000002%
Cobalt (Co) < 0.000002%
Copper (Cu) =0.000002%
Iron (Fe) < 0.00005%
Lead (Pb) = 0.000005%
Lithium (Li) = 0.000002%
Magnesium (Mg) <0.0001%
Manganese (Mn) < 0.000002%
Molybdenum (Ma) =0.000002%

20



INCI name : Sorbitan Stearate

Certificate of Analysis
(Reprezentative Sample Certificate)

Product Neme: Sorbitan Stearate

INCI Name: Sorbitan Monoztearate

CAS Number: 1335-41-6

Lot Number: Not available (data may vary slightly with different lots or batches)
Exptration Date: 12 months from producticn date
Tharscteriztie Tpeciication: Vaoe
Acxd value, NG KOH/G 5-10 S.9
Hydroxyl Value MG KOH/G 235-260 239
Saponfication Value Wie ROH/ G T47-157 155
Noizture IF, & =15 05
eme Sppm Pacs
Heavy Netals <10ppm Pacz
Color, Garner 6 max acs
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INCI name : Paraffinum Liquidum

Certificate of Analysis

(Representative Sample Certificate)

Product Name: Mineral Oil

INCI Name: Mineral Oil (Paraffinum Licuidum)

CAS Number: 8012-95-1, 8020-83-5, 8042-47-5

Lot Number: llot available (dzta may vary slightly with different lots or batches,
Expiration Date: 24 months from droduction date

Property Specfication 7 T Analysis -
Apperance Bright and Clear Pass

leutrality Heutral Pass

Spacific Gravity @ 60 F 0482(-0.880 0.838

Color Saybolt +30.Min 30+

Viscosity SUS @ 100 F 65-8( 72.0

22



INCI name : Lanolin Wax

Certificate of Analyziz
(Reprezentative Sample Certificate)
Product Name: Lanolin Wax
INCI Name: Lanolin Wax
CAS Number: 65201450
Lot Number: Not available (data may vary lightly with different lots or batches)
Expiretion Date: 24 month: from production date
Spectfications | Lab Values | Final Results
Appearance (Method Vizual) Waxy Solid Pazz Pacz
Free Fazty Acid Value az Oleic (mg KOH/ 13 zample) 0.56 Max 0.18 Pacz
“Color Gardner Nethod 008.01 10 max 8 Pazz
[Fercent Loz Un Dryng (%) Method 014.07 0.3 Wax Pacz
Nelting Pomt (Clazz ) [C) Method 012.01 ) < Pacz
locine Value (Hamz) (3 locine/ 1003 zample) 838 .2 Pacz
Hydroxyl Value (mg KOH/ 1g zample) Method 009.01 20-35 33.25 Pacz
Sapontfication Value (mg KOH/ 13 zample) 100 9.15 Pazz

23




INCI name : Sodium Bromate

32769 - Sodium Bromate extrapure AR, 99% -

Product
[F789-380]

Batch Mo 6843689
Molecular Formula NaBr03
Molecular Weight 130.89

Test Parameters Standards Actual Results
Appearance [Calour) White White
Appearance [Foemn) Cri=ztaliine powder Cristalline powdar
Sclubiisl (Turbidief) 5% ag. Clear Clear
salution
Sclubilitf {Colour) 6% ag. Colauriess Colaurless
salution
Azsaf rrin.59% 95.5%
Iran {Fe} max. 0.0006% Fasse:
Heavf Matals (Pb) max. 0.0006% Fazzes

24




INCI name : Disodium Phosphate

INCI: Disodium Phosphate

CHEMICAL COMPOSITION: Chemical name CAS NO. Chem. Formula
Disodium hydrogen phosphate 7338-79-4 MazHPOs

APPEARAMNCE: White crystalline solid

ODOR: Odorless

STORAGE: Tightly dosed. Dry.

Store at +3 °C to +30 °C
Mote: RonaCare® Di-Sodium Hydrogen Phosphate is hygroscopic

SHELF LIFE: Minimum 2 years

TECHMNICAL ASPECTS:

pH value (1% in water) 8.7 - 9.3 [at 20 =C)

Solubility water soluble (77 g/l at 20 °C}
Temperature stability stable

FUNCTIOMNS: pH adjusting and buffering agant

Masking agent
Fragrance ingredient

APPLICATIONS: Skin care
Oral care [mouthwash, toothpaste)

Hair care (shampoo, hair colorants)

Shaving preparations
Shower and bath products

25
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1. INCI name : Ammonium Thioglycolate (50% Solution)

@ L3 149d OECD 423 hzelfospli X 8¢ plRor sl o M

(Ammonium Thioglycolate)fr§r A& ¢ fi& 44} (Sodium Thioglycolate)
& v &M F Mo B Sprague-Dawley ~ Bl ¥ »71%4%H -k % /% LDso /i
4 50 ~ 200 mg/kg bw (& r2iE & A 4 7 pF LD50 4 * 35 ~ 142
mg/kg bw ) 2 B (Honack,1996) - ¥ — & 335 OECD 401 & *
Ammonium Thioglycolate # Wistar = &l:& {7 cF#7 7 % % &5+ LDso
fi *% 25 ~200 mg a.i./kg bw 2 ¥ (Heusener, 1998) - Fr ik ¢ f&
(Thioglycolic acid) 2 H4&H{rip BB 4L KRG L3 T - &
MAFAMFAT P o FlaFMHuL DL e 4 A% g
¢ fe (%R 98.2%) 250 ~ 500 ~ 1000 ¢ 2000 mg/kgbw ° % & 14 %
LR D e = FfofRak k0 % - = KL 0/4-1/4-2/4
fo 4/ e IR f flgdEch o A R R
LDso = 848 mg/kg bw (Rampy,1973) - #1345 OECD 402 ¥} Sprague-
Dawley = BliE (7 3 ® » e F 6% T71%§rfh ¢ fh4sKi3
2000 mg/kg bw & %ELZ#-E' = gRgkop Rk WA i enY B
A K T (Klein, 2003a) »
S eofT {995 3 ik OECD 428 A7 F » R A P Fpe = (f-
¥ 13%> pH9.5)> 12 [14C] R EN rre Lol G VIR Y, 2
Yo & 5 16.74 pg/em? o
AR eflgor  gihe ffogn e pas L K Tlgd 5 &8 0k
ERT v a i3 KB REwl 5P T2 REEF2Z AT
% & 4% 3 (Classification, Labelling and Packaging, CLP) » xfk ¢ feAk
AR s A KR A& 1B H314 (7 it R EE ehd 9 1§ fop g
§)e 1
R RAM gk e pds s RAOH] > i hlacd § Leng 2
g ol
EAHES LI 75 7.0%Ammonium Thioglycolate ;4 i 7% i
26



(pH 9.0%9.5)14 /& 4 {4 o A w]#-0.5 ~ 1.0 ~ 2.0 §v 4.0 ml/kg = F&4]
ELAFRREo ALK O X18 &0 & AHE L 4.0ml/kg e
FEETH 1180 117 &0 A AHEL 20ml/kgiEE T 2 &
= 31588 4 ARE S 10ml/kg EE TG - FA o A
50 Rl Ko PETRMRERAPFESFIERL FF LRYE -
A& R 7S 7L 2+ 4](National Toxicology Program, NTP)¥+ < & & % &
K& BATE ¢ ksl NOAEL % 180 mg/kg bw/day > % 2% LOAEL %
11.25 mg/kg bw/day = ® E ' § & £ 2 ## § £ A ¢ (Scientific
Committee on Consumer Safety, SCCS) i % ﬁfur* NOAEL (#:¥ 5 =
e iE 180x5/7 129 mg/kg bw/day ) 3+ & MoS - 12
REFM/EEBE M 295 OECD 476 &7 Ammonium Thioglycolate
) RMET B R éfeév\ F7iREE e AR * P B iE 2T > Ammonium
Thioglycolate ™ tk & F]iF 23R4 A Flev | B = BiEsk ® A2t

RREE !

R RIpp ne@ % X7 2ol B2 2BV L RRF
e m#ﬁfséﬁvbio

47 A MBS LE > AN o s s 24 4 NOAELs A

W % 154 75 mg/kg bw/day ¢ f¥7F ATy ¢ BEELR T E RF IS (E
* ool

A4 F R Fs@‘“pnébﬁﬁff'/‘“ BEEE AT IRE RS
forrdichh o Am o Fihe B E 4 481X logKow (ECHA, 2008)i7 T
%*@ﬁ%ﬁim#ﬂﬂﬁﬁﬁulé%ﬁﬁ?#&%*ﬁ&%
ot o Gk o/ H BE S d B for JRi# TS o !

AR Ecdy 14 LEed R —‘ﬁ (13~60 & ) w= » 12T Ammonium
Thioglycolate ff# % % F ~ % s 1:10~1:100-1: 10,000 §
1:100,000 ° 5 fe % 14 0 F 13 (b4 NI Tk kel s R EY
F] e g 44 0 o~ FFRR e 92 1] (UCLA, 1985) o FFRE 155045 4 0.5
Fl2 b RMPAY LA i AR 0 8 LHRE (Zeredfe
RN ) HXEP Fr/)» XN TR f‘f'g AR AFEY A4 4
Bdlgett e T LG ERA L hE Fpme 7§ 1o (Prowis
1976) » % H7 31 tAEY G 1 LR H pH 70 41 06%
Ammonium Thioglycolate ;3 /% & & 1+ & J&(Hytonen, 1997)-Cosmetics
Europe &7} % 8 E 242 x> 3 &4 & Ammonium

Thioglycolate # % k& » % 5 4.5%1- 4.95% > 4 & 100 § B 2 & &
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2.

5Efr 18 Bl ng Y s FA Bl Ky MOl FTEEENE L

Z (&uE i 1.240094)0 13

Hois & 2F 8 0 kg d RS % % (Cosmetic Ingredient

Review, CIR) & F| fedn % 50 i 54 k& 3 & 15.2% (175 §5

)R ERT ik 2 \ﬁ%%&%@ﬁva%ﬂﬁ%

P R G A e HE I S A T R T fo KAl

RIFRSE & Bt or 3 RIRR ) ST o AP SRR P RIET 0 Bicdy

B S A fﬁﬂ&ﬁ i R W’ﬂ+~ﬁ§*ﬂ

RIEETRE c B RLFHFRAL A 0 FPRC B W

(Glyceryl Monothloglycolate) Ak R I O0. 25% PF € 3l A ATk o

CIR % T B I G35 » SRk o fhde™ X 2% S § 8 2]

FRAB -~ FHAK R R BE152% (1gike gzt ) g &

Mo R R RE LA KR BGER S ARRA e £

A ML HAre A 5 %?mb%& Hoe o HkER<8%

pH 5 7795 # %L £ % 2 chif Hfrd R A2 57 » EA<11%

pH & % 7~9.5 ¢4

9&«‘" Aa},

1. SCCS OPINION ON Thioglycolic acid and its salts (TGA),
SCCS/1520/13, 11 November, 2013.

2. The Toxicity Studies of Sodium Thioglycolate (casrn 367-51-1)
administered dermally to F344/N Rats and B6C3F1/N mice. NTP
Technical Report, May, 2016.

3. Final Amended Report on the Safety Assessment of Ammonium
Thioglycolate, Butyl Thioglycolate, Calcium Thioglycolate,
Ethanolamine Thioglycolate, Ethyl Thioglycolate, Glyceryl
Thioglycolate, Isooctyl Thioglycolate, Isopropyl Thioglycolate,
Magnesium Thioglycolate, Methyl Thioglycolate, Potassium
Thioglycolate, Sodium Thioglycolate, and Thioglycolic Acid. CIR,
1991.

4, Cosmetics Info 3=k :

https://www.cosmeticsinfo.org/ingredients/ammonium-

thioglycolate/

INCI name : Polysorbate 80
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FRBILDGEA RS PR ST s R o2
F AP iR 0 F BB L # fin (Polysorbate)iE {7 F At 2 G
ZTERAIORAEBAY 0 bldc ! 1,4-Z 8% o d R T - ﬁfa
(Polyethylene glycol, PEG) ¥ 3%k § ¢ =& -keniz & A 4 » H 4 &
WERETRF L RZBEFREFIVU TPV NG L4 R B
(e F A @Ay )e14-- k= E e wohd b R 2R a5
%4> ¥ 12 k& (U.S. Food and Drug Administration, FDA)— £ & % ¥ & i
P EE 14 wEmehyg 0 PRt S FERL o ¢ w142
pgﬁvﬁégﬁGﬂrn@ﬁﬁ<4¢71¢uwwﬂw,+#»,qgwm
ARV RfFHAIEMARGE o
14 % ¢ & Polysorbate 80 2 4% § #icdy > @ K 0u ehF L 4 fig 47 &
% Polysorbate 81 v PR LDso #f = &>20000 mg/kg ; ¢ % A i %
KoL # b FR 8 R g & fig (sorbitan monostearate, ethoxylated) %+ &
v oihd fh gl J§ LDso> 2000 mg/kg 5 e F Ak oKL A bR H AT g ik
fin (sorbitan monostearate, ethoxylated) %% 4 /|- B » ¥ » LCso » 5.1
mg/L ; Polysorbate 20 #f-|- &l &% 7% 3 ¢4 LDso » 1420 mg/kg » !
AR E R 190 R 1L AR5 % 3 Polysorbate 80 & 3 T IR
NOAEL % 5 mlL/kg bw/day > ~ & 4 i¥3:E5% ¢ 43 Polysorbate 80 =
B © PR NOAEL & 5 ml/kg bw/day » i w2 %= X3 | & 0.2%
Polysorbate 80 #7 NOAEL % 10 pL /# %%/day - % ¥+ Sprague-Dawley
< B (n=6/1%]) B4 8 28 X {5 » v JR 28 X &1 Polysorbate 80
(148 ~ 740 & 3700 mg/kg bw/day) » & % 2 F B & K ﬁvé‘f”fﬂi’% ) (e
W 3 K% B A% * Polysorbate 80 #f FF H_ 2 M % a4k @ o
&l ¢ * Polysorbate 80 i& {7 1y f 247 3 (NTP, 1992a)&ﬁ T ﬂﬁ’*
Ileh? L F Ji > H NOAEL 4p 4 *t 4500mg/kg bw/day » %+ & &
t&mﬂ (BIBRA, 1981) % - &z #_:7 NOAEL #p % ** 1460 mg/kg
bw/day -
AAFM I A-FAAFETALY > bdEdky 6% 0 B E A2
%t 25 & Crl : CD BR VAF/Plus TM + & 4% & Polysorbate 80 ( {7 4§
k¥ )R 5 500 - 5000 mg/kgbw/day; 5mL)> ¥+ PR 2% 5mL/kg
EEK oA RESE &«Efr A B Aoz 7 ¢ Pn 240 NOAEL >5000 mg/kg

\N

S

bw/day ABLZF|A4F7 = A nk G M3 P 3 Rk H
WEH 4 BFEE(2A ) m#aww@%ﬁg%c )14 & ek e
FAHERGRE R R HE R B REIEY ML o
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Rophh o fee g & e ped ALY MR H fa IR 1 lch

fm¥e [ B3 14 0 Polysorbate 80 ¥ & i ¥ I X F(fFtk TA1535 -

TA1537-TA98 fr TA100)f= + %5 & 3—]#\ WP2 uvrA)if & 3 |85

)k & 8 i 5000 pg/plate (e fE? ) Bp R RBEE e

FnT o Rl Bl HRiod f*haﬁﬁ m»‘%% o

A K Tl ¢ & Polysorbate 80 2_ #cdf > @ f X BT g ¢ o

B enE L M Aq#F = 4~ ¢ § A 4 & Polysorbate 60 (100%) -

Polysorbate 80 (100%)Fr%i -k L 4] #&f% B AT 7 fik fin (25%) ¥+ £ & & 11

it o 1

P2 p- {1t & Polysorbate 80 2. #icdy » @ #F 02 R L F fig #E = 4

Polysorbate 20 (10%)4r_Polysorbate 81 (100%):=1ip| :# & 7 ¥4 & & e

RS NI

A48 4 F L &% Franz ¢ 5 5% 3 I Polysorbate 80 3 5 £

&ﬁ?ﬁ<mﬁf RFARBESF 1

H 1 7oL 1 Polysorbate 20 - Polysorbate 21 ~ Polysorbate 40 -

Polysorbate 60 - Polysorbate 61 ~ Polysorbate 65 ~ Polysorbate 80 ~

Polysorbate 81 {w Polysorbate 85 % >+ » % CIR & R| 2=k

F 5 By 3 7 3 84 0 Polysorbate 20 ~ 21~ 40~ 60 ~ 61 ~ 65 ~ 80 ~

81 fv 85 (T & {* ¥k &= &~ & % 2 o Polysorbate 80 ¢ JE {1 FDA #+

BT L PR AL oM@ ¥ ¥ 3t 2hig S % (Over The Counter, OTC)p% 2 %

1 A 5 - Polysorbate & - i J'J%’H o i Rkl AR 0 T D

LEN SES T R R S NN R Ty T OEy

B fedgd] - CIR & Re| 24 57 Polysorbate 7 #3f ¥ H & % 2 R

Tpde o T BARREoT 0 T A A 0F S AT g AP

B2 AR RenfRk R4 o34

SR

1. Safety Assessment of Polysorbates as Used in Cosmetics. CIR,
March 31, 2015.

2. Scientific Opinion on the re-evaluation of polyoxyethylene
sorbitan monolaurate (E432), polyoxyethylene sorbitan
monooleate (E433), polyoxyethylene sorbitan monopalmitate (E
434), polyoxyethylene sorbitan monostearate (E435) and
polyoxyethylene sorbitan tristearate (E436) as food additives.
EFSA Journal 13(7) 4152, 2015.
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3. Food Safety Commission, Evaluation report of food Additives.
Polysorbates (Polysorbates 20, 60, 65 and 80), 2007.
Original: Japanese- Available. from:

https://www.fsc.go.ip/english/evaluationreports/foodadditive/p

olysorbate report.pdf

4. Cosmetics Info 3=k :

https://cosmeticsinfo.org/ingredient/polysorbate-80

3. INCI name : Ammonia

*

*

PP R E REL R g BRI LB
% 0.0013% ~ # LHE AT 7 A2 5 mg (0.05%) NI TR Ok
FR  Bhied 10240 2 o224

A F 84§ 1 5 (Ammonia) & g AR S0 R R A Y 0 TFREL
RPehl B B o4 £d B P eng FHHARNE B 5P &%
B PEVRIT S ATH A B G A 4 dhe 5l SFRDR T > i
PR ARFE A ERHAE L N R E Y 2 LR Fil
WA R NSRRI e d g B A 0 Tt hgF S
i #ﬁ' » ééﬁ;ﬁ"*’f‘"ﬁé ﬁ‘rx’ R %ﬁ"!”*%o Ris g i

"% B 1 (Blood-Brain Barrier, BBB) v A& § iRl
7 AESEd F g TR E IR o

EHAP g R Y AFRE EBGAI BT S AT
B bBEECRBPFI%HY WA F 2T RPN REY

Hedp e e 80§ 56§ 42 (33.3mg/kg) » * B * 0.3%:%
P S A 4B PN BLEE] S AN G o SRR W A R E chd e
PR LDso » 350mg/kg > BB F 42 » + Bl v PR 1% 3% (w/w 5 &

F4e) §AZ BE i i %
EAMMEF ML ARG R J“ﬁ 0.01%% "k = B:#% 8it* >
PESIFR S = DERE LIS EN T = RS PRy

fech— 424 4 50 NOAEL % 250 mg/kg bw/day » &+ B = JR 5 i
B¢ — 43 e LOAEL 5 750 mg/kg bw/day - !
R RATH T o B e )I?J?" A DM T E A K RATE By o !
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https://cosmeticsinfo.org/ingredient/polysorbate-80

PRl iR g TR @B TR X2 AT 20 ppm
SRR T €5l ARP T T o !

RRAFYE/BBI M D AR SBpiEaleapler > g #1514
7 Sd-4-73 thim i B4 o1

R § 10 &) BF B~ 3%5/f 12%4 3% A4 8 ¥ 2 &
O RBRD B SR o ] BT JRE (A f23Y0K 5 42 mg/kg bw/day) 4
T3 Ry e| B (Swiss v C3H) M & 193 mg/kg bw/day
B[R UPRIRE 2 £ (S0 RFpETEIR » LG ¥ *ﬁwlm]mg’p(v%
C3H | Bl & 0ag B)ihp R B A S FF o1

ARAM A -FAAIPAT JURE F 1 R F 21 %

WEWR X BLP AL 8¢ & BT 293 mg/kg bw/day F (K o {8 i enzed gl
T ' 25% et i E tE K 16% o a%rEa 6 FPdEWS 30 % -

ARG & BT ~T7 ppm 2 ~35 ppm 4 ¢ oo LTI FRE
FRHET A M s L B e AfeE T A Y

A 5 %% k7 NOAEL % 1500 mg/kg bw/day » LOAEL % >1500
mg/kg bw/day - ?

ARy TR REERTs o (14 X & ) B i Mb R
K E(Minimum risk level, MRL) 5 1.7 ppm ° 3%# 3 % 16 & &>
% # (50 ppm >80 ppm ~ 110 ppm & 140 ppm) Hédz o MRL £ *%
S50ppm LOAEL S J B P& § ¥ 2 [ Prens g4 ¢ § 6 L% i
A4l § 20 FE iRk ﬁ+éiﬁfzﬁ%¢ Fied 9 FXFH
Femt A 4 et e - 21177 18 £en68 B ¥ b‘_%iﬂz » A1 {Fe

BH R BOTHMOR S AP OR R L B B F]Ro g RBTIE B
AL R S A AR SR N WERGE SRl 3 sl S 1T ed
ap&;]f% o1

His 2 2F 45 (NH))E - fagt > 53 kP pFrg )24 3§

i“45(NH4OH) ° % frd § “4* 2 S A 5 ¢ L 5A ~ g &m
FASFIRTIrERAS WA WE PSS (22 ).

rw#g FE B R IER G 6% Aok kAR 2% B A S F P

1. Safety Assessment of Ammonia and Ammonium Hydroxide as

Used in Cosmetics, CIR, 2017.
Cosmetics Info 4t :

N

https://cosmeticsinfo.org/ingredient/ammonia
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https://cosmeticsinfo.org/ingredient/ammonia

*

4. INCI name : Sorbitan Stearate

F 44 8 0wk 4 BEREA 5 4 fin (Sorbitan Stearate) f i » FF-K
f& 5 A 75 fa(stearic acid)fr L # 4% B% FH(sorbitol) o # 1474 3 R AR S &
BUPF - & X 90% 3 -k oLy ) MBS AT Py ik fig A d e K iR o kgt
A 7530 8 P 50% oK L ) REFR AT Pg Bl A ook 3 o
KL AR e R § Bt RO ARG o !
Ea M 420 38 L 4 4Ef% fg (Sorbitan ester)FT 3 ¢ 0 & Ble oK
Ly ) MR AT P i fi B M3 Y B R LDso 5 31g/kg o

REHlpcld {587 ch & A K Tl 1 8om o L H R
+ T (Sorbitans) & T = & e o & X 57 21 X R A FlppE g ¢
FRF G 2%™4% K L ARFRA Fa i fig A SRR R T o !
PP T gl — IF BT 30%% -k L 4 R FRAT B ik fig 4 3 PR SR e
T AR R S @ §F 4% *g a4 (Sodium stearate) et F
A g Az E S e e T e o

€A AR A b 30 §Aep 4 S S 5% K A HEREAL 5 i (4
%+t 5000 mg/kg bw/day) 4 & 2 & 5 10 PR A BB R ¥ TR
A 7= F - ME R £ -2 RE - /A R Sl EE
AFERD LEN -

R RATIE 5420 ¢= WEEAFEFZ AR BT RLE
Z (Human Repeat-Insult Patch Test, HRIPT). % % %1 > B i 4%% -k L
AP P fhfig A L RATH] o 1

KR A RS0 IR AT L R T g
(Sorbitan fatty acid esters) ¢ 3 /& o 12

478 M dEWRIE Wistar <+ B (& 2208 ) hdEdRF 0 1 20
THEEAEF X - A EF 0500 £ 1,000 mg/kg bw/day -k
L HBEAR AL P A 0 RS HRBER S 2 M F e R 29 NOAEL %
1000 mg/kgbw/day » A F £ 5% SAPM R PEF PR K o F X - X
¥E 212 &2 4o 12 € g4 Sprague-Dawley < & (7 3 F1]4% & >
A w]fok ¥ 4e 0~ 40~ 200 2 1000 mg/kg bw/day ok L 4 fig
A OPgPhfin 20 S fewm 2 SFPRH EE'J%‘ 4 % 5 f i
BREEL 2 > 2EEF R ARG H - F o HEARME
i3 WF 2 G REIPRT s wﬂmzﬁs

k& H/Jc,fs },a"]b D ¥R J\Jvﬂ’]‘ﬁ;ﬁ%/ﬁ' "qﬁ’xﬁq Lo J\J-v%-]’fﬁ:ﬁ%/é ﬁ’x
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* BT 1%

Wi

fin (Sorbitan oleate) e & 5-i8 {7 K AT 7= 1% >
AR P rm AT L o1

% TR R OR B Ful ik 1 B BT B %
Bk B o * 2T ook \lrﬂ%};ﬁﬁﬁiﬁcﬁ P Phfig 1T A UM
& 2o CR & o] fndg ) > Bkl f{ABFRAL #g i fin i F 28 e
g g o e A RAT 4 B HRATHR P ARBHAAT P R IA

:k:l_‘_o3

L ER

nnl

3 BA &

6‘

F_L

R

\\?{r

=

Safety Assessment of Sorbitan Esters as Used in Cosmetics, CIR,
2019.

2. Sorbitan stearate, registration dossier. Administrative data, Key
value for chemical safety assessment. ECHA
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15165/7/6/1

3. Cosmetics Info 4t

https://www.cosmeticsinfo.org/ingredients/sorbitan-stearate/

5. INCI name : Paraffinum Liquidum

¢

2

PP CARFTRA I BRI LR EFNELRT LG

RS EL S B Gek AR S AT R AZE 1mg/kg o !

R e it?/ﬁ’%“‘ R EBERCIRIPBAARFTY o B ]

05 #ON M8 M (microcrystalline the wax) e 4 fodk £ % 38 w2 fo

TR S TR G 2 Meng g o f

BJE flgetd 225 flgeldi b B oo !

P rds 0 % 50% 7 s fr WA PG AT g o !

TAFAE A A< B 90 X P-70 4 35k 7 0B BF A £ 0 NOAEL

% 2100 mg/kg bw/day - 38 5 # 2 £ R AT P > ¥ F344

< BUR3E B A& (P-100)4r | #5 ¢ AR (P-70)6 & - NOAEL % 1200

mg/kg bw/day > 3 fEd ip|E B F A E o 13

R RATH DL #E B F~ 1 #icdy 0 12 Paraffinum quU|dum 3

fe BIRATH| > F]i H 43 £>500Da 0 A BT EF A e

AAARIRFHNBHARYI DL ASFE T I LM

T oo Ra MR G DM MERE Y B R ST LA EfoF T
34

IS


https://echa.europa.eu/registration-dossier/-/registered-dossier/15165/7/6/1
https://echa.europa.eu/registration-dossier/-/registered-dossier/15165/7/6/1

-
3

-4

a3

PEREFHBINS BAY LRBF DI AL S AR
:k:;_“ol

O EURM HNFRFWRY I Bl ki BFET R A
BEFEL AT

* BiTH:

Qe

1. EFSA Panel on Food Additives and Nutrient Sources added to
Food (ANS); Scientific Opinion on the use of high viscosity white
mineral oils as a food additive on request from the European
Commission. EFSA Journal, 7(11), 1387, [39 pp.],
doi:10.2903/j.efsa, 2009.

2. Critical Reviews in Toxicology Mineral oil in food, cosmetic
products, and in products regulated by other legislations Mineral
oil in food, cosmetic products, and in products regulated by other
legislations, Critical Reviews in Toxicology. January, 2020.

3. Mineral Hydrocarbons In Cosmetic LIP Care Products., COSMETICS
EUROPE RECOMMENDATION N°14, 17-09, 2018.

4. Scientific opinion on the safety assessment of medium viscosity
white mineral oils with a kinematic viscosity between 8.5~11
mm?s at 100 °C for the proposed uses as a food additive. EFSA
Journal, 2013.

6. INCI name : Lanolin Wax

® LHPEFPI{fE L g(lanolin) R A ¢ ¢ AL RYREFT AT
FHREE AR M e JREA o 7 50%X = g (Lanolin Wax) %
Ko & T PR LDso>32 g/kg o 12

® ARt FL s @{RkRB Ol EATIFEAD 5
Mgl o AR OE L e FanpiEY 0 4% Tl ik
(Primary Irritation Index, Pll) # [#] = 0.78~2.2 (B~ E5 8) XLy
W E@RaEF Pl &5 0.67 12

&  RPF{IgE G XL s W RS R PR Tk AT
53 A gt o 12

& FAFAE 4 &R OECD 408 > RecHanTM: WIST + Bl# % 4k & &
AT E R P ehE L g kR A %] 4 1100, 300, 1000 mg/kg bw/day
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FBERA GBS 10 B2 2 Ppl WIST & o #ig #o 4 &% 13
FURLEF A MEtR2 ERpRFRE - EeALRAET LR
R FIRGEPFEE P M E R &R NOAEL 3* & % 21000
mg/kg bw/day - 3

AERAH T Bt tF ¢ chi £ i3 & B(n=10)i& (7
ARRFFY « FF@ELR AP I A FELRFHRED
b1 RIS TOEA L 095 (010202 FFehs #ici g R
RACH ) Bpor XL gl H - g R A K RACH] o1

AHEChR R E L edp B RS S A B BT F S A
Bofligesa pb sk o R G enE £ 5y 250 5 fxss;%géiz RPN
B RF R R oo X LR e A 300 5B L
*ﬂﬁhlﬁﬁﬂé’/éﬂﬁﬁﬁﬁ40%ﬁﬁmi %&ﬁ
ARl 0 5200 F LR GEE G RATGRR

Hois % 2T FDA uzF#E Lorn k2t Bk g F a2t E e
WA E S RIS Pz B o F LR foX LR R A L chE
2P ECR B ait G ARG r @ B% XLy H L
47 (Lanolin Oil) ~ = £ 7o ~ X = 75 fig (Lanolin Alcohol) 7 % 2 # %
e AR A 5o A o A TN X S ol M
MRS Arip AEILA 5§ A 2 b {1 o1

2 P =Rkl e
55 A

e
>
W

)

CIR Safety Assessment of Polyether Lanolins as Used in
Cosmetics. CIR, 2012.

Final report of the safety assessment for Acetylated Lanolin
Alcohol and related compounds. CIR, JEPT 4(4):63-92, 1980.
ECHA Fatty acids, lanolin, registration dossier. Repeated dose
toxicity: Oral,
https://echa.europa.eu/registration-dossier/-/registered-

dossier/13395/7/6/2

Cosmetics Info 3=k :

https://www.cosmeticsinfo.org/ingredients/lanolin-wax/
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https://echa.europa.eu/registration-dossier/-/registered-dossier/13395/7/6/2
https://echa.europa.eu/registration-dossier/-/registered-dossier/13395/7/6/2
https://www.cosmeticsinfo.org/ingredients/lanolin-wax/

7.

INCI name : Sodium Bromate

*

Ea 4 @ % LA 4 (Sodium Bromate)it (iR 2EF 0 0 < § Kk
F 7 FR 4 4L 49 (Potassium Bromate) 3 1 otk Bl o kbl chr
PR LDsp = 200~400 mg » ¥ 3 10097+ = F e JR&R > #E 5 700
mg/kg o -] B¢ > v JR LDso = 400mg/kg o f— = § PN ¥ LpL
49ts > B~ Blr f Bl LDso 424 3700 mg/kg iz 4 48 7 LDso
& 7 300500 mg/kg e FIp o !
EAHBEFL D ABEEFAY o d HARATFE T T SRS
R o AT Ak R 2 @(Na+)fr¢w(|<+)a¢+ 4R
ARG e F oo Kurokawa ¥ 4 305 S B en T R ook
(1990 # )» T i -k # 12 0~ 150~ 300 ~ 600 ~ 1250 ~ 2500 ~ 5000
2 10000 ppm LR » T ¥ F344 2 R (10 &/ %)/ ) %
fa4m 13 iF o B3k T IBinac * (K428 5 0.4L/day > T 520l
T503kg P HEAETEERPHBEDIREGE 021632
63 ~ 140 ~ 270 ~ 650 & 1080 mg BrO> /Kg/day = 73 % # *>1,250
ppm e de ot 7 PN A2 o BLR T hd B % & 42 5>600ppm
e HME R S frie 2 e A R Gk REF T BE
ToL g i A $ 1 27§ % LOAEL BFEE_ S 63 mg BrO> /Kg
bw/day’ & # Eenficdp A KA T AR AR T T €5 4 B
v 0% (1989) % X d-zedd Wistar + B4k & 0.04% L4740 " K 0 A
0.1L/kg/day =74 » £ T » & 5 5 30 mg BrO3>/kg bw/day 1| £
T > Eif 15 B2 °’}?Eiﬁv#ﬂm%ﬁé‘iﬂ4tﬂqz‘?£ Frd] 0 7711 %
PP ReERFRAE T TP R 15 B2 BFR
WN%“’£?”?”@%$£#oéﬁﬁiﬁﬁﬁ/%?%ﬁ
B AFTALT BRI LR f@;ﬁfﬁf?ﬂ%(LOAEL)é 30 mg BrO>
/kgbw/day > e ® R R ABERI|F 2K A E (NOAEL) -
O AP S ERE b S e g 1] fﬁ‘ﬁpf’sﬁ‘ﬁ LN ¥ NP S e
SABAT D - BEHFFY Y FIR 0 BILEAEE A T h &
B K o i8R 451 3 (Bromide)m # H_j5.fit % (Bromate) ! F&
LURFERTATE o doif 2 BB Blsjzid & B (30 ~ &
PR 012%) e § MR E T AR Z R K F o R T
WP PG ot
CHERCH B MR

i
S T RIE RN VYN S X
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1.

L N 10% LA o B W R oend sk 2 E T B ik
(FFeek ~ R JR) @ 1847 5 8 sidrl] (FRpk~ M BAedr
AFHFRE)EEMFE S PR ERDPE c B PRE Y AT
e g kente B (LWF ABAp) e HEPREATHG RS
Zofedekinfh A AH TR ERTRBN S odokinh 3
T F ASVI0 X SRR oA RS AL "# AT e
Bt b e 58 £ 4 B & 201000 g BrO*/kg

B 2T ASEMN oL Y o IR B R B
R BT o irf L $  me BRIl @ Oz S HFAKY #FRE
fedr 2 3 RRFM o ¥ 3L KA L T AL e T £ R
BB UVIRGFLEREI DL E S F o LR EF PR DF F
%ﬁﬁ@iﬁﬂﬁ&ﬁ’%ﬁsi%ﬁﬁﬁi@%%gﬂ%ﬁ$
2. %% o 44 CIR 3R 2 B 19 I en$dh & L4 foibphdn ¥ 1
1 AZHE 10.17%0k B (R ) S W E R o

4

\\\?{r

R

SRk
Final Report on the Safety Assessment of Sodium Bromate and
Potassium Bromate, CIR, 1994.

Toxicological Review of Bromate. EPA, EPA/635/R-01/002, 2001.
ECHA Sodium bromate, registration dossier. Repeated dose
toxicity: Oral,
https://echa.europa.eu/registration-dossier/-/registered-
dossier/14239/7/6/2

Cosmetics Info &t -

https://www.cosmeticsinfo.org/ingredients/sodium-bromate/

8. INCI name : Disodium Phosphate

¢

ElF 1 R3RE > Bfid B (Sodium alts of phosphoric acid) s 4.
+ A HSm R &4 1 LDso # 1> 300 mg/kg ~ > 7940 mg/kg
BAMCIRAPBAT Y o BA R R B RoX L RRY P
4 B > LDso 4~ Bl = 1300 mg/kg ( & #if& = 4 Tetrasodium
Pyrophosphate [ -] & ]) X 10600 mg/kg ( = @4 fa 4t Sodium

Trimetaphosphate [+ Bl] )c Eifadh B ~ 49 B (4T B £ 5 i cvk
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https://echa.europa.eu/registration-dossier/-/registered-dossier/14239/7/6/2
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INE- W e
P 1] peld B (Phosphoric Acid) & 70% ~ 85%:71k & # ¥ 4
TP R AR T & 10%~ 17% 0k B g LR Pl e g -
AT R S P e o !
TAHEI M H L RS (487 & % 5%) Fift - 4 (Disodium
Phosphate)ﬁ“ & Fkps = 4 (Disodium Pyrophosphate) 100 = &%= 3
195 T om TR A 4 e 8 JUBER - 4 2 LOAEL< 2571 mg/kg/d -
5 ﬁé—/@‘&ﬁ&— 4\ ~ = Fip4 T 4 (Pentasodium Triphosphate) &% & gt =
{cp\(Tetrasodium Pyrophosphate) te 4 & ¥ 12 B :E 5%k B &5+
39 3 pF > 4R 2 (8 | LOAEL 5 495mg/kg bw/day » %+ BT %
Voo E X A4 & GER B 0.75% w40k (Phosphoric Acid)
FFPR>52 Far kB NOAEL % 338 mg/kg bw/day o
A Tty s = 4 (Disodium Phosphate) £ @ A f1]cd o 1
Aéﬁ%ﬁ:mﬁa&ﬁﬁﬁﬁﬂﬂﬁ%’ﬁmﬁ@(&ﬁ:@
L IOA)) ek IR T BB AEIL T RAT o
e st o1
BRI HEB AR BB A AN
F MR A ot
AP B AR B BT FE ST B FE K- B
LB AR o B F D TEEE At e 4 B pHT.4 T > iR
CPER T A R UBERL 4 B IoBiAL A B (4:1)7) 50 1 o AR B
- ez ﬁ‘hgﬁﬂébqs\ F oA T & ¢ pRfLd 4T o PR
AL A S fTehd R A0 R < R oS 8 Y
SRR OB EATEE T S g o FUR Y - BRI A E A
HZp 2 - BRSO A A T g s ST 8
S S LS - e S
AR ddy kg FDART T 3R 2 3 ) R DR B R 9178
PR (S 71%) ¢ > & &2 2 RYUE M OTRT LE
P FOerilicR 4 UTHI S 0 2006 £ 5 T3 74 GITHA LERF R
(renal adverse drug reactions, ADRs)® 7 9 5(12% % p #& » % &/ o
SEEA B T F RS T oM E 5 68.57+1.78 kg >
FHNIPREEY A RADLP F- ER eSO >R THHE
74+0.5kg (P=0.003) - 22348 » T30 & 3 > BT M € kB
Voo i Rl AR TR LB E R G F L o
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*

His & >34

FDA #-pipkdp (H bk A&~ = sk A fr= dk 2L ) 7] » 232% 2 (Generally
Recognized As Safe, GRAS )siafe B P » & * i% 5 % 2 g B fr B ~ ¥
AT L LA o AR (- Arz R ) & AAFLE T IFL 2
Fe™ JHE A Sehd & o FDA h GRAS # B w1 B ¢ (Select
Committee on GRAS Substances, SCOGS ) 7 1 %3 » &3 M arpkdp
(Hibsh ~ = s foz i) o7 % T 0 25 BHEA & 5
LRI PATHAORGE LT o2

Safety Assessment of Phosphoric Acid and Simple Salts as Used in
Cosmetics, CIR, 2016.

Cosmetics Info 4 =t -
https://www.cosmeticsinfo.org/ingredients/disodium-

phosphate/
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(11) & &% %ﬁ%ﬁﬁ&iﬁ%

PERG R AP B B C FrRspH A P dRiR s o MBS
BFORY A RS L]V}Ff:ﬁ%; R RIS %in;ﬁg'*{ TiEE 7];]6- s Hp 2_ K Hp
L AEFER
A& i YR 1% - A
¢ EHF PVC
B %0 o1 B2 % 3B 6 12
40 °C 40 °C 40 C 40 C
HEHEP 75 %RH 75 %RH 75 %RH 75 %RH
iy VI S VI T el R o e
Bé o & ABP Lo ¢ 2 EM L ¢ AEP g & ABP
F * 3 HgF 3 HIgF 3 Blges yRIP I E
PH (at25°C) 9.57 9.46 9.79 9.65
et RS % At At o At S
¢ ot g AR NI F|AEE S S F|AE ST S F|AESESSI R
B2 M2 Rh | BHZ R B BHZ R |82 A2 R
PR S R WE R R WE
L1* &% 176 # L]? &% [1# &+
¥ axsk gk ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics

products 2018.

S+ 53832EFR2 AR EREEFT A

X TR

WRRIAR/P I

S pE)

Girg cxarp ) |Gi

KL bpip)

Gi& vt pdp)

A R/P

Gfg ¢14

r) (G

B x4t pip)
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A& i TEHR 1LY - &
¢ EHF PVC
R R %0 " 5 10 % 30" %6 "
40 °C 40 °C 40 °C 40 °C
BRI P 75 %RH 75 %RH 75 %RH 75 %RH
iy de e 1 s e i) B kY B e kY
e Su o Feo P Sl 4 e m Feo & P
PH (at 25°C) 5.61 5.73 5.58 5.42
Ml FHRRS % A A A A
¢ e FE-EVANE-ERNY JFE-EIANE - FENY & -ENE-FINY S FE-LAANE-FENY 3
BEIEA 2 B F BEBEHZIG (WEBHZ G (B ERERHZIR
R LR L R LR W
17 &4 [7 & # [I7? &% [7? &#

4%

ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics
products,2018. %% 532 %2 F R Z RAEEF R T THRERK

iRl A R/ 3

Gr& ¢ X4 g dh)

Gig ¢24t p i)

G px4et p i)

A R/P

(% 254t p i)

GFg ex4ct pih)

(;%_?% 24 bop i)

GiHg cx4ctpih)
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(12) #&2 & ipIE L

FRABLIEL S - BEEIR 7 % 0.448% > A 7 £1S0 29621: 201744 4 M b &+
7 %20.5%2 15 bJ% R MMA PR AR AR RRET R
AL RSk B A PR e

Ay F R 155 - A
A 5g IT1107AC
ARWE PP 111.07.05
¢ EME PVC B P 111.07.08
Wik B S RS 4 RIE 2
4 A 54 L ARTIIN S S E S
L P <1000 CFU/g FLARTIE S R
(<10 CFU/g) |# % 109.07.28 %
< B SRRV P 111.04.21 2 # 2= Rtk % >
e Rl REE P A sk
.%'%Bk’,‘g‘l?] F @D ¥ 4 EE Ve u g ﬁf;ﬁﬁ
£3TERRA 3 o IS TN ER - L =
v 4 SIKF B4 S Fl
FRAT L (0% &
AR/ # Gk &%t P EY)
WA R/ G & w442 ply)

43



& LHE WA L5 = A

A G5 IT1107AC
AERRPp Y 111.07.05
¢ EAHT PVC WP I 111.07.08
iR P =R -3 RS FRE 2
g = * 4 54 A AETIRN 8 RE
Rt S <1000 CFU/g & P AR S SR

(<10 CFU/g) | =¥ 109.07.28 %
111.04.21 2 % * % ¥ 5% =

CHER 3 @ o)
— T RE S A ek
¥Rk ; ) )
akakile PR LA N L O S
£3 ¢ THHA 7 B K 2Bk e
v 4 SIKF 7 48 4 0 S E
FERAZ Wi 7 &
WeRIA R/ W G & a4t pay)
FHAR/P B Ghk £ 241 p3)
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(13) B Frocas B%EFE L
WE A1 Y - BEER T £ 0.448% > A 4 £1S0O 29621: 201742 $ i< b "% 1+
7 £ 205%2 15 > MR ML PR A S LA SRR R

RS R e b R I

# 5 %4 (Sample Name) FEM 1LY - A

iBl3# p ¥ (Date Tested): 110/06/01~110/06/30

3#5% %% 2 2 (Method Code): f#45#% § ¥ ¥ 110.05.13 2 4 2 1\ 4 514 ot i85k 4p 5

i#]3¥ F#& (Microbial strains)

AT | X B F ExIHEREA | BEER v ¢ AKE | RHRA

(Assay Time) | Escherichia | Staphylococcus Pseudomonas | Candida Aspergillus
coli aureus aeruginosa albicans brasiliensis
(ATCC 8739) | (ATCC 6538) (ATCC 9027) (ATCC 10231) | (ATCC 16404)

(CFU/g or ml)

(CFU/g or ml)

(CFU/g or ml)

(CFU/g or ml)

(CFU/g or ml)

% 0= 8.4x10° 9.8x10° 9.3x10° 8.9x10* 9.1x10*
57 =% <10 <10 <10 6.3X10? 3.5X103
¥ 14 =% <10 <10 <10 <10 1.3X102
5 28 = <10 <10 <10 <10 <10

WwRIA R/B

WA R/P ¥
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% & 74 (Sample Name)

iP|3E p ¥ (Date Tested): 110/06/01~110/06/30

#% %% 2 (Method Code): #R% & F ¥ 110.05.13 2 £ 2 i $F 51 ol 325 4 3

i#] 3% F#& (Microbial strains)

AYRERE | X E . -1 ﬁ'iiﬁ?ﬁ -3 LB v ¢ AEKE | 2HA

(Assay Time) | Escherichia | Staphylococcus Pseudomonas | Candida Aspergillus
coli aureus aeruginosa albicans brasiliensis
(ATCC 8739) | (ATCC 6538) (ATCC 9027) (ATCC 10231) | (ATCC 16404)
(CFU/gorml) | (CFU/g or ml) (CFU/g or ml) (CFU/g or ml) (CFU/g or ml)

%0 8.8x10° 9.2x10° 9.4x10° 8.6x10* 9.7x10%

57X <10 <10 <10 3.7X10? 2.6X103

% 14 = <10 <10 <10 <10 1.4X10?

% 28 % <10 <10 <10 <10 <10

WBPRIAR/p

(& px4ct pip)

YA R/P Y

(& px4ct pip)




(14) # & =6 LRTH

FEAARM AP R 2 Wl BER %S

(15) 2 SRAL & EHTFH

& g HE ARFE
FE AL S - F-Fg PVC 40 ml
FEHRLIES - H-FLE PVC 40 ml
®EALE - A b PVC 40 ml
FERLIES 2 H-FLE PVC 40 ml
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. % 23=

> ot

&l

(16) 2 &% 2T
’i%%’]l%ﬁ,‘i Bﬁ‘ﬁ%gi%"‘.};

42023 &5 7 FE2LEE G FFE 2HF LR § (Scientific Committee
on Consumer Safety, SCCS) i* 4 = 4 R3¢ 2 H & 2 =R dpsl % 12K
(SCCS/1647/22) » & fedpid * % i ~ IV ~HFFE(TX 2HPITERFE o

B+ i
T E (K) 60 kg
S LA 5p A
p ¥ & piér HE(GBC) 4.0 g/day
L% F]+ (RBC) 0.1

= p A K % % £ (Edermal)
Edermal =(GBC* RBC)/K
(4.0x0.1)/60
=0.00667 g/Kg bw/day
= 6.67 mg/kg bw/day
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FER 152 BLXL MoS i@

R

N LB A2

SED=Edermal (* P A K £ Z &

ip ¥
MoS=PODsys/SED

PODsys ¥ 12 §_BMDL &

Margin of Safety (MoS) %
)x C/100(pe >

DEBEAT L

B 4 4 )x DAp/100( & § = iz

“ % ®_NOAEL - LOAEL
SCCS f“ #i = A iplip 2 H %

U PRF PR AT b A B
€190 % 7§ FEuP #E e PoD B 5 SCCS € 4 g 11 3% A7 G

FERHFT

2P3EE 43S 12 4%(SCCS/1647/22)#% 2 90

’ﬁﬁ'?mﬁ_?ﬁ’?‘w figr/‘

28 MoS % ¥

BiEd B chm F st 4k 2 4 #5 90 2 72§ chPoD P> EJL*J‘J@;?* * FE
TRFF kel 0 57 KT EEFR 0 -2 24 2 NOAEL & 5|
Hhd TWIREL L 2 (A -F AR T _F)F B TR o L 18 2. NOAEL @i;Lﬁ 5
S
¥ — Al

INCI name fe* | RR = NOAEL SED MoS
A C | fedpdc | (mg/ke (mg /kg
(%) DAp(%) | bw/day) bw/day)

Aqua 84.3 1 1 - ~100

Ammonium

Thioglycolate (50% 10.0 1.09 129 0.0036 35487

Solution)

Polysorbate 80 2.0 100 730 0.1334 5472

Ammonia (28% Solution) 1.6 100 77 0.0299 2577

Sorbitan Stearate 1.0 100 2500 0.0667 37481

Paraffinum Liquidum 0.6 10 600 0.0040 299850

Lanolin Wax 0.5 100 500 0.0334 14993
¥ = Al

INCI name e B A K™ | NOAEL SED MosS
A C | fkdp¥c | (mg/kg (mg /kg
(%) DAp(%) | bw/day) bw/day)

Aqua 89.5 - - - ~100

Sodium Bromate 7.0 10 5 0.0467 107

Disodium Phosphate 3.5 100 82.5 0.2335 353
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INCI name

NOAEL & i 3.F

Ammonium Thioglycolate
(50% Solution)

$HxR13%F HAES BT P 0k BLMNOAEL 5 180 mg/kg bw/day >
4 RFF TS5 B% 7 FLTF]F > #-180*5/7 =129 mg/kg bw/day -

Polysorbate 80

X B 4 IR 1447 4 (BIBRA, 1981) ¢ -+ i % ¢FNOAELAR & ** 1460 mg/kg
bw/day(* Fp % #c) > 4 g v PRA T F F50%2 F FEEF]F 0 &
1460*50% =730 mg/kg bw/day -

Ammonia (28% Solution)

Eai e N ;‘,11%0.01%5 kx BREs%8%F P Hift - 48NOAEL 5 250
mg/kgbw/day » ¥ B T IRA T ¥ H50%% Fok X #(8iF)2 F FE T
<+ » #-250*50%*8/13=77 mg/kg bw/day -

Sorbitan Stearate

zed ~ BLAK & 5% -k LAl A& A% AT 5 ik fin 2 NOAEL % 5000 mg/kg
bw/day » % i T PR 4 4+ ¥ % % 50%2 4 FE £.F]F > #4-5000%50% =2500

mg/kg bw/day -

Paraffinum Liquidum

f- 3F LH2E LWATE Y F344+ R v PR AL (P-100)I5E ¢ AR (P-
70)% % > NOAEL % 1200 mg/kg bw/day » % g © PR2 4 ¥ * F50%2 7
FrZ_F|+ > #-1200*50%=600 mg/kg bw/day °

Lanolin Wax

13i% + & v JR4 {4 {8 5oNOAEL Y % 1000 mg/kg bw/day » % B T R4+~
v F H50%20 F Fx T_F|F » #-1000*50% =500 mg/kg bw/day °

Sodium Bromate

£ 42151 7 Wistar+ Bl 4% § 0.04% 4Fs 4740 % "k » FE TV LRI 2K
J& B 143 & (LOAEL) % 30 mg /kg bw/day » ¥ & LOAEL#E 3% = NOAELZ v
JRA 7 % F50%2 F Fr € %]+ » #-30/3*50% =5 mg/kg bw/day °

Disodium Phosphate

=~ B v PRS%EEL = 40393F 0 3

4, {8 3| ehLOAEL % 495 mg/kg bw/day » ¥
J6 LOAELjE 3 & NOAEL% v JR# $ ¥ * F50%2 % Fr T_F|F > 495/3*50%

=82.5 mg/kg bw/day -
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FEMN15% 2376 B

% 23R Bk
ﬁﬁﬁﬁé?%ﬁiiiﬁﬁm’ﬁ%Pﬁl@ LE R A S

fl‘r”f&%u“l‘ AR T ER LB ATFH IR EER Y EET O AR ELT
l@?i#w’%4%%%%*% B s -
REFIoR? 1P

‘f%f’s" [ 15 A wene KHR/ARaE © T * i » 2 R LR F I &
TEEA R PES e RRT R R

i SR Rfr A - R RN T RA ST EHROY & A5

1;:4@;“\; R* g FHEME /AP ILP TR D v P Al
SRRV PR R AT A AR T B ALE R 0 F A F R Y et

Br EFAREAR R ¥ 1P > LR e Heb g P R % L FIF A3

TEHRE3IBIRY IX(EALFI PRI B), R K -

X 2 Ed

EH 15 NZ 2P AN S0 ha REFP I =Tk A 5

by -

1 ZASEREHSELAIRP2 S et AR%d 2 4 > TEFH
AHETERAZ GRHPRITE

2. d WA &7 F kR 7% Sodium Bromate 5 ¥ 1t &= & > 1245 CIR 7 1
Bedp 0 CIR B Je) BB M engdh 8 Sy v 117 4218 10.17% 0k A& *
A ibE gt R 0 MRULERA TR DR R RN L 11.5% T H A 1
%fbi,’Jt 4r 7% Sodium Bromate £_%& J'%#E Z penro

3. RypAA &S THERLEL ) 200/ B & 2 PRk AP
WplAR 2 2 B vin ok o B % d B M A SR LR ER > #

r%%ﬂlﬁj#Wﬁ1aﬁiﬁiiﬁ5ﬁiﬁiiﬁ°

4, FEB LS - BEFRETHMMAP R GA S WV FRER F T

R RS E A PR WERM 1LY - R E % - RML FRPIEFEL RS

PEARC AL S EZFEAEZ B R P EICL BRELET A

#FART0 S #F 110.05.13 =& 2 RPN R IEE A A n A

AT ARG RV REASW AL IR AKAF T AR

lé’? °
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AAERY 2 EHT L PVCORIFEL S ufe 2 gt 2 Sk
Tt AP e % 2

1395 “SCCS i+ A RE2 X 2 PR3l 5 11 %7 » B it
P A SfoR ALk BARR *“%"“Lﬁr RN N Nt ?E)‘L
SSNIT R R B R F)S 0.1(10%)%% o AR¥F L AR B W Y

chi RS A 38 L ujz & 2w m(lvlos)g" 3100 0 = 5 t‘rﬂ“r
TR R MRS L AA S TR S AR £ 2 A
pAE FenE 2 e ”"fi’*?'l%iﬂi/f‘ﬁﬁﬁil’ﬁﬁgﬂ OMRATh & o

Pt A&Sed g b ANRT AR PRENT ABE wof 3P
FirhEe? APl FAE 2 TR L2 FRELT 2TRES
AR NEFIER YA S
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Wl A &2 LN AL FEE LERETH

MIAPHEREAY - AL R FEY TR TR FERA

FRe 3977 WEFIZA&FE N Z L&A (R # 7 Fragrance
PoE oA )2 ETARR S A 2 H %3R4 (Certificate of Analysis,
COA) ~ % > T4 £ (Safety Data Sheet, SDS) ~ & 5 151 2 3% = 2
FLPRRT PN FAo RLBEF AT
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INCI name : Ammonia

SAFETY DATA SHEET

SECTION 1: Identification of the substance /mixture and of the company/undertaking
1.1  Product identifiers

Product name * Ammonia solution 28-30% for analysis
EMSURE® ACS,Reag. Ph Eur

1.2 Other means of identification
Mo data available

1.2 Relevant identified uses of the substance or mixture and uses advised against
Identified uses : Reagent for analysis, Chemical production

1.4 Details of the supplier of the safety data sheet

1.5 Emergency telephone

SECTION 2: Hazards identification
2.1 GHS Classification
Skin corrosion/irritation (Category 1), H314
Serious eye damage/aye irritation (Category 1), H313
Specific target organ toxicity - single exposure {Category 3}, Respiratory system, H335
Short-term (acuts) aquatic hazard (Category 1), H400
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2.2

2.3

Long-term (chronic) aquatic hazard (Category 2}, H411
For the full text of the H-Statements mentioned in this Section, see Section 15.

GHS Label elements, incuding precautionary statements

Pictogram

Signal word

Hazard statement(s)
HZ14
H233
H400
H411

Precautionary statement{s}

Prevention
P251
P254
P271
p273
P230

Responss
P201 + P320 + P3321
P303 + P351 + P353

P204 + P340 + PI10

P3205 + P351 + P338 +
P10

P363
P51

Storage
P403 + P2332
P405

Disposal
P01

Other hazards - none

Cranger

Causes severe skin burns and eye damage.
May cause respiratory irritation.

Very toxic to aguatic life.

Toxic to aguatic life with long lasting effects.

Avoid breathing dust/ fume/ gas/ mist/ vapors/ spray.

Wash skin thoreughly after handling.

Use only cutdoors or in a well-ventilated area.

Avoid release to the environment.

Wear protective gloves/ protective clothing/ eye protection/ face
protection.

IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.

IF ON SKIN (or hair): Take off immediately all contaminated
clothing. Rinse skin with water/ showear.

IF INHALED: Remowe person to fresh air and keep comfortable
for breathing. Immediately call a POISON CENTER/ doctaor.

IF IN EYES: Rinsz cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER/ doctor.

Wash contaminated clothing before reuse.

Collect spillage.

Store in a well-wventilated place. Keep container tightly closed.
Store locked up.

Dispose of contents/ container to an approved waste disposal
plant.

SECTION 3: Compaosition/ information on ingredients

3.2

Substance [ Mixture 1 Mixture
Mixtures
Hazardous ingredients
Component | Classification |Cum:gnl:ratiun
ammonia solution
CAS-MNa, 1336-21-6 1B; 1; STOT SE 3; == 25 - < 30
EC-Mo. 215-647-6 Aguatic Acute 1; Agquatic Do
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Index-MNa. 007-001-01-2 Chronic 2; H314, H318,
H335, H400, H411
Concentration limits:

>= 3 %1 STOT SE 3,
H3353;

M-Factor - Aquatic Acute:
10

Far the full text of the H-Statemants mentioned in this Saction, see Saction 15.

SECTION 4: First aid measures

4.1

4.2

4.3

Description of first-aid measures

General advice
First aiders need to protect themselves.

If inhaled
After inhalation: fresh air. Call in physician.

In case of skin contact
In case of skin contact: Take off immediately all contaminated cothing. Rinse skin with
water/ shower. Call a physician immediately.

In case of eye contact
After eye contact: rinse out with plenty of water. Immediataly call in ophthalmalogist.
Remove contact lenses.

If swallowed
After swallowing: make victim drink water (two glasses at most), avoid vomiting (risk of
perforation). Call a physician immediataly. Do not attempt to neutralise.

Most important symptoms and effects, both acute and delayed
The most important known symptoms and effects are described in the labelling (see saction
2.2) and/or in section 11

Indication of any immediate medical attention and special treatment needed
Mo data available

SECTION 5: Firefighting measures

3.1

3.2

Extinguishing media

Suitable extinguishing media

Usa extinguishing measures that are appropriate to local circumstances and the
surrounding environment,

Unsuitable extinguishing meadia
Faor this substance/mixture no limitations of extinguishing agents are given.

Special hazards arising from the substance or mixture

Nitrogen oxides (NOx)

Mot combustible.

Ammonia solution itself is not lammable, but can form an ignitable ammenia/air-mixture
by outgassing.

Ambient fire may liberate hazardous vapours.

Fire may cause evolution of:

nitrogen oxides
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5.3

5.4

Advice for firefighters
Stay in danger area only with self-contained breathing apparatus. Prevent skin contact by
keeping a safe distance or by wearing suitable protective clothing.

Further information

Cool closed containers exposed to fire with water spray. Suppress (knock down)
gases/vapors/mists with a water spray jet. Prevent fire extinguishing water from
contaminating surface water or the ground water system.

SECTION 6: Accidental release measures

6.1

6.2

6.3

6.4

Personal precautions, protective equipment and emergency procedures

Advice for non-emergency personnel: Do not breathe vapors, asrosols. Avoid substance
contact. Ensurs adequate ventilation. Evacuate the danger area, observe emergency
procedures, consult an expart,

For personal protection see section 8.

Environmental precautions
Do not empty inte drains.

Methods and materials for containment and cleaning up

Cover drains. Collect, bind, and pump off spills.Observe possible material restrictions (see
sections 7 and 10).Take up with liquid-absorbent and neutralising material (=2.g.
Chemizorb® OH-, Merck Art. No. 101598). Dispose of properly. Clean up affected area.

Reference to other sections
For disposal see section 13.

SECTION 7: Handling and storage

7.1

7.2

7.3

Precautions for safe handling

Advice on safe handling
Obsarve label precautions.

Hygiene measures

Immediately change contaminated cothing: Apply preventive skin protection. Wash hands
and face after working with substance.

Far precautions see section 2.2.

Conditions for safe storage, including any incompatibilities

Storage conditions

Mo metal or light-weight-metal containers.
Tightly closed.

Recommended storage temperature see product label.

Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

SECTION 8: Exposure controls/ personal protection
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8.1

8.2

Control parameters
Ingredients with workplace control parameters
Exposure controls

Appropriate engineering controls
Immediately change contaminated clothing. Apply preventive skin protection. Wash
hands and face after working with substance.

Personal protective equipment

Eye/face protection
Tightly fitting safety gogales

Skin protection

This recommendation applies only to the product stated in the safety data sheet,
supplied by us and for the designated use. When dissclving in or mixing with other
substances and under conditions deviating from those stated in EN374 pleass
contact the supplier of CE-approved gloves (e.g. KCL GmbH, D-26124 Eichenzell,
Internet: www. kcl.da).

Full contact

Material: butyl-rubbar

Minimum layer thickness: 0.7 mm

Break through time: 480 min

Material tested: Butoject® (KCL 398)

This recommendation applies only to the product stated in the safety data she=t,
supplied by us and for the designated use. When dissalbving in or mixing with othar
substances and under conditions deviating from those stated in EN374 pleasa
contact the supplier of CE-approved gloves (e.g. KCL GmbH, D-26124 Eichenzell,
Internet: www. kcl.da).

Splash contact

Material: Nitrile rubber

Minimum [ayer thickness: 0.40 mm

Break through time: 240 min

Material tested: Camatril® (KCL 730 / Aldrich 2677442, Size M)

Body Protection
protective dothing

Respiratory protection
required when vapours/asrosols are generatad.

Control of environmental exposure
Do not empty inte drains.

SECTION 9: Physical and chemical properties

9.1

Information on basic physical and chemical properties

a) Appsarance Form: ligquid
Color: colorless
k) Oder stinging, ammaniacal
) Odor Threshold 0.03 - 0.05 ppm - Ammania
d)] pH =12 at 20 °C

strongly alkaline
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9.2

e)
f)

gl
h}
i}

k)
)]

m)
n)
o)

)]

q)

r)

s)
t)

Melting
point/freezing point

Initial boiling point
and boiling range

Flash point
Ewvaporation rate

Flammability (solid,
gas)

Upper/lower
flammability or
explosive limits

Vapor pressure
Vapor density

Relative density
Water solubility

Partition coefficient:
n-octanal/water

Autoignition
temperaturs

Drecomposition
temperaturs

Viscosity

Explosive properties

Oxidizing proparties

Melting point: ca.-72 °C
ca.32 °C

Mot applicable
Mo data available
Mo data available

Upper explosion limit: 33.6 %%(V)
Lower explosion limit: 15.4 %({V)

6325 hPa at 20 *C
Mo data available
Mo data available
at 20 °C soluble

log Pow: -1.38 - {anhydrous substance); Bicaccumulation is not
expected.

Mo data available
Mo data available

Viscosity, kinematic: Mo data available
Viscosity, dynamic: Mo data available

Mo data available

Na data available

Other safety information

Minimum igniticn
Enargy

380 - 680 mJ

SECTION 10: Stability and reactivity

10.1 Reactivity
Mo data available

Chemical stability
Ammonia selution itself is not lammable, but can form an ignitable ammeonia/air-mixture
by outgassing.

10.2

10.3

Possibility of hazardous reactions

A risk of explosion and/or of toxic gas formation exists with the following substances:
Oxidizing agents
Mercury

Creygen

silver compounds
nitrogen trichloride
hydrogen peroxide
silver

antimony hydride
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Halogens

Acids

Calcium

Chlorine

Chlorites

auric salts
perchlorates

sodium hypochlorite
miercury compounds
halagen oxides
Heawvy metals

Heawy metal =alts
Acid chlorides

Acid anhydrides

Risk of ignition or formation of inflammable gases or vapours with:
Boranes

Baron

Oxides of phosphorus
Mitric acid

silicon compounds
chremium{VI) oxide
chromyl chloride
Exothermic reaction ssith:
Acetaldehyde
Acrolein

Barium

boron compounds
Bromine
halogen-halogen compounds
hydrogen bromide
silane

Hydrogen chloride gas
halagen compounds
dimethylsulfate
nitrogen oxides
Fluorine

Hydrogen fluoride
chlorates

carbon dioxide
Ethylene oxide
polymerisable

10.4 Conditions to avoid
Heating.

10.5 Incompatible materials
Aluminum, Lead, Nickel, silver, Zinc, Copper, metal alloys, various metals

10.6 Hazardous decomposition products
In the event of fire: see section 5
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SECTION 11: Toxicological information
11.1 Information on toxicological effects

Mixturea

Acute toxicity

Oral: No data available

Symptoms: mucosal irritations, Cough, Shortness of breath, bronchitis, Possible damages:,
damage of respiratory tract

Dermal: No data available

Skin corrosion/firritation
Skin - Rabbit

Result: Sewvere irritations
Remarks: [29% =solution)
(RTECS)

Drermatitis Mecrosis

Serious eye damage / eye irritation

Eyes - Rabbit

Result: Severe irritations

Remarks: (29% solution)

(RTECS)

Mixture causes serious eye damage. Risk of blindness!

Respiratory or skin sensitization
Mo data available

Germ cell mutagenicity
No data available

Carcinogenicity
Mo data available

Reproductive toxicity
Mo data available

Specific target organ toxicity - single exposure
Mixture may cause respiratary imritation. - Respiratory system

Specific target organ toxicity - repeated exposure
Mo data available

Aspiration hazard
Mo data available

11.2 Additional Information

Cough

Shortness of breath
bronchitis

gastric pain

Bloody womiting
Mausea

collapse

shock
Unconsciousness

Other dangerous properties can not be excluded.
Handle in accordance with good industrial hygiene and safety practice.
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Components
ammonia solution

Acute toxicity

COral: No data available

Inhalation: Material is extremely destructive to the tissue of the mucous membranes
and upper respiratory tract.

Dermal: No data available

Skin corrosion/irritation
Causes skin bums.

Serious eye damage/eye irritation
Causes serious eye damage.

Respiratory or skin sensitization
Mo data available

Germ cell mutagenicity
Mo data available

Carcinogenicity
Mo data available

Reproductive toxicity

Mo data available

Specific target organ toxicity - single exposure
May cause respiratory irritation.

Specific target organ toxicity - repeated exposure
Mo data available

Aspiration hazard
Mo data available

SECTION 12: Ecological information
12.1 Toxicity

Mixture
Mo data available

12.2 Persistence and degradability
Biodegradability Remarks: Mo data available

12.2 Biocaccumulative potential
Mo data available

12.4 Mobility in soil
Mo data available

12.5 Results of PBET and vPvB assessment
PET/vPvE assessment not available as chemical safety assessment not required/not
conducted

12.6 Other adverse effects
Biclogical effects:
Harmful effect due to pH shift.
Forms toxic and corrosive mixtures with water even if diluted.

62



Discharge into the environment must be avoided.
Mo data available

Components

ammonia solution
Texicity to fish flow-through test LCS0 - Pimephales promelas (fathead
minnow) - 0.068 mafl - 96 h
Remarks: (in analegy te similar products)
[(ECHA)
The walue is given in analogy to the following substances:
ammonium sulphats

Toxicity to daphnia static test LCS0 - Daphnia magna (Water flaa) - 101 ma/fl - 48

and other aguatic h
invertzbrates Remarks: (ECHA)
anhydrous

SECTION 13: Disposal considerations
12.1 Waste treatment methods

Product

Waste material must be disposed of in accordance with the natienal and local regulations.
Leave chemicals in eriginal containers. No mixing with ether waste. Handle uncleaned
containers like the product itself. See www.retrologistik.com for processes regarding the
return of chemicals and contziners, or contact us there if you have further questions. The
chemical must be disposad or recycled in accordance with Waste Disposal Act. Ses=
wiviw.epa.gov.bw for the information of chemical waste disposal companies and their
contacks.

SECTION 14: Transport information
14.1 UN number

ADR/RID: 2672 IMDG: 2672 IATA-DGR: 2672
14.2 UN proper shipping name

ADR/SRID: AMMONIA SOLUTION

IMDG: AMMONIA SOLUTION

IATA-DGR: Ammonia solution

14.3 Transport hazard class(es)
ADR/RID: 8 IMDG: 8 IATA-DGR: 8

14.4 Packaging group
ADRSRID: III IMDG: I1I IATA-DGR: III

14.5 Environmental hazards
ADR/RID: yes IMDG Marine pollutant: yes IATA-DGR: no

14.6 Special precautions for user
MNane

14.7 Incompatible materials
Aluminum, Lead, Nickel, silver, Zinc, Copper, metal alloys, various metals
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SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations /legislation specific for the

substance or mixture
Mo data availabla

SECTION 16: Other information

Training adviceProvide adequate information, instruction and training for operators.

Full text of H-Statements referred to under sections 2 and 3.

H314 Causes sevare skin burns and aye damage.
H318 Causes serious eye damags,

H335 May cause respiratory irritation.

H400 Very toxic to aguatic life.

H411 Toxic to aquatic life with long lasting effects.

The branding on the header and/or footer of this document may temporarily not visually
match the product purchased as we transition our branding, However, all of the
information in the document regarding the product remains unchanged and matches the
product ordered. For further information please contact mlsbranding@sial.com.

Literature references

About detail information, pleasa refer to each section The
information contained hersin is based on the present
state of our knowledge. It characterises the product with
regard to the appropriate safety precautions. It does not

Crganization that prepared
the SDS

represent a guarantee of any properties of the product.

Name:Merck KGaa LS-0OH

Address{Telephone number: 54271 Darmstadt
Germany/+4% 6151 72-0

Date that the SDS was
preparad

01.07.2021

Print Cate

26.10. 2021
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INCI name : Ammonia

1. Safety Assessment of Ammonia and Ammonium Hydroxide as Used in Cosmetics.
CIR, 2017.

Safety Assessment of
Ammonia and Ammonium Hydroxide as Used in Cosmetics

Status: Scientific Literature Review for Public Comment
Release Date:  July 7, 2017
Panel Date: September 11-12, 2017

All interested persons are provided 60 days from the above date to comment on this safety assessment and to identify
additional published data that should be included or provide unpublished data which can be made public and included.
Information may be submitted without identifying the source or the trade name of the cosmetic product containing the
ingredient. All unpublished data submitted to CIR will be discussed in open ings, will be available at the CIR office for
review by any interested party and may be cited in a peer-reviewed scientific journal. Please submit data, comments, or
requests to the CIR Interim Director, Dr. Bart Heldreth.

The 2017 Cosmetic Ingredient Review Expert Panel members are: Chair, Wilma F. Bergfeld. M.D_, FA.CP.; Donald V.
Belsito, M.D.; Ronald A. Hill, Ph.D_; Curtis D. Klaassen, Ph.D.; Daniel C. Liebler, Ph.D_; James G. Marks, Jr.. M.D.;: Ronald
C. Shank, Ph D.; Thomas J. Slaga, Ph.D_; and Paul W. Snyder, D.V.M., Ph.D. The CIR Interim Director is Bart Heldreth,
Ph.D. This report was prepared by Wilbur Johnson, Jr., MLS.. Senior Scientific Analyst, and Ivan Boyer, Ph.D., Toxicologist.

© Cosmetic Ingredient Review
1620 L STREET, NW, SUITE 1200 0 WASHINGTON, DC 20036-4702 ¢ PH 202.331.0651 ¢ FAX 202.331.0088 ¢ CIRINFO @ CIR-SAFETY.ORC
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INTRODUCTION

43

The safety of Ammonia and Ammonium Hydroxide in cosmetics is reviewed in this C ic Ingredi
(CIR) safety assessment. According to the Infernational Cosmefic Ingredient Dictionary and Handbook, boﬂl ingredients are
reported to function as pH adjusters in cosmetic products. ! Additionally, Ammonia is reported to function as an external
Igesic and fr gredient and A inm Hydroxide is reported to function as adenaturant in cosmetic products.
Flmctlomng as an external analgesic is not a cosmetic use and, therefore, the Panel will not evaluate safety in relation to that
use in cosmetics. Additionally, the function of fragrance may be excluded from the purview of the Panel. and is not assessed
herein.

An Agency for Toxic Substances and Disease Registry (ATSDR) toxicological profile for Ammonia was published
in 2004, and many of the toxicity studies summarized in this document are also included in this CIR safety assessment.*
Pertinent information (e.g., number of animals tested and study details) that is missing from some of the study summaries in
this safety assessment is being sought.

More recemly an Environmental Protection Agency (EPA) toxicological review that covus gaseous Ammonia
(NH;) and Ammonia dissclved in water (A ium Hydroxide, NH;OH) was published in 2016. It should be noted that
portions of the EPA review are adapted from the toxicological profile for Ammonia that was developed by the ATSDR, and
that this CIR. safety assessment also includes tmumty data on Ammonia/ Ammonium Hydroxide that have become available
since the ATSDR. and EPA dc were p

In addition to the safety test data on Ammonia and Ammonium Hydroxide that are included in this safety
assessment, the following data on surrogate chemicals are also included: data on ammonium ion (reproductive and
developn:ema! f.oxzcﬂy genotcmzry and carcinogenicity data) that are included in the ATSDR. tmeolog,ica! pmﬁle for

(repeated dose (short-term) oral toxicity and reproductive and develop 1 toxicity
data), ammomum ch.'lmde {genmoxmty d.ata [m:.crom.lcleus test]); ammonium sulfate (oral carcinogenicity and chronic oral
toxicity data); and di ductive toxicity data). The European Chemicals Agency (ECHA)

dossier on A 1 uthesomceofthesaﬁetytmdahwdmmnmphosphate ammonium chloride,

ammumumsu!fal.e and ammonium sulfate.* The CIR Expert Panel will determine whether or not these data on surrogate
chemicals are useful in evaluating the safety of Ammonia and Ammonium Hydroxide in cosmetic products.

Furthermore, in addition to the ASTDR and EPA reports on A ia, an expert pared by a 14-
member task group, of the effects on human health and the environment posed by Ammonia is avail ble.! This
was published under the joint sponsorship of the United Nations Environment Program, the International Labor Organization,
and the World Health Organization.
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CHEMISTRY
Definition and General Characterization

Ammonia, ammonia gas, mhy&ommmmmandhqmdmmtumsm:tmoﬁmwdmhugublyw
xefuto'hemgudm!,Amma in either its liquid or gaseous state.® Ammonia dissolved in water is referred to as aq
and the ingredient name, Ammonium Hydroxide. In an aqueous formulation, these two
ingredients will each comprise at least some of the other.

Some Ammoaa i unionized
0 water

Some Ammonia is ioaized to
Amonium Hydrovide

Figure 1. The aqueous relationship of Ammonia and Ammonium Hydroxide

Moﬂmpmchydmmdesmulhhmsahsfomndbytzuﬁngm&wﬂhwau or via decomposing salts by

dding other soluble I ides to a solution thereof. However, some Ammonium Hydroxide is formed simply by the
hydrolysxsofAmnwma Regardless of whether the ingredient is named Ammonia or Ammonium Hydroxide, if the
formulation or test article is aqueous, both are present due to an equilibrium. At or near neutral pH, more than 99% is in the
form of dissolved (i.e. molecular) A ia, and less than 1% is Ammonium Hydroxide. In more alkaline (i.e. higher pH)
lutions, the A sum Hydroxid oomummoncanbesxgmﬁcam!yh:ghathouyx(eg at pH 9.25 the ratio of Ammonia
to Ammonium Hydroxide is about 1:1; yx.~48atroom emp m) gly, the ratio of dissolved molecular
Ammonia versus the ions of A nium Hydroxide is dep ot, inter alia, oathepHofﬂlefommhuon Saturation in

water, at room temperature and mmq;h:nc pressure, is appmxmuly 34%."

Application of ammonia gas (1.e., anhydrous ammonia) to cosmetics, without addition to water seems unlikely,
unless some other ion product is desired. Since the functions of external analgesic and fragrance may be excluded from
the purview of the CIR Expert Panel, the only function of Ammonia under review herein is pH adjuster. The term “pH”
refers to a ratio of hydroxide and hydronium ions in water. Accordingly, any ingredient that functions as a pH adjuster must
do so in an aqueous formation. Ipso facto, mw:d&moﬂyhn&tyofhmmmasusedm
aqueous formulations. And,AmmmnHytkondedosnotmstmdeofm q
Ammonia or Ammonium Hydroxide is on the cosmetic ingredient label, the chemical moieti :omnmed!huunmdt
same.

The definitions, structures, and functions in ics of these ingredients are p d in Table 1.
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Chemical and Physical Properties

A ia is a small nitrogenous compound with a molecular weight of 17, that is a gas at standard temperature and
pressure.® It is a weak base that exists in equilibrium with the Ammonium Hydroxide as shown in Figure 1. Ammonium
Hydroxide is a salt, formed by hydrolysis of Ammonia,that essentially does not exist outside of aqueous solution.

ggenncalandphymcalptoperuesof; ia and A inm Hydroxide are p ted in
Table 2.

Method of Manufacture
Ammonia can be formed from water gas and producer gas via the Haber-Bosch process.”

Ammonium Hydroxide can be produced by passing Ammonia gas into water.!!

Composition

Accofdmg to the Food Chmacah Codgx, An'.momum Hydroxide contains not less than 27% and not more than 30%
by weight NH, graph on strong A lution in the United States Pharmacopoeia states that this is a
tuti ofNH,,-- taining not less than 27% and not more that 31 % (w/w) NH;."”

Tmpurities

According to the Food Chemicals Codex, the ac iteria for A ium Hydroxide include: lead (not more
than 0.5 mg/kg), nouvolau.lemdue(mtmethmow%) Mmdﬂymﬁzabhmm{pmkwlwm:m
completely disappear within 10 minut \12 Similarly. according to the United States Pharmacopoeia, the limitations on

strong Ammonia solution include: he.wy metals (0.0013% limit), nonvolatile residue (not more than 5 mg of residue remains
[0.05%]), and readily oxidizable substances (pink color does not completely disappear within 10 minutes)."”

USE
Cosmetic

The safety of Ammonia and Ammonium Hydroxide is evaluated based on data received from the U.S. Food and

DmgAdminis‘u-aﬁon(I—'DA)mdthecosmeticsindmuyonthe cpected use of this ingredient in cc ics. Use freq ies
of individual ingredients in ics are collected from manufacturers and reported by cosmetic product category in FDA’s
Voluntary C tic Registrati Progmm(VCR.P}daubm" Use concentration data are submitted by the cosmetics

industry in response to s‘m‘eys,condwedbyﬂn Personal Care Products Council (Council), of maximum reported use
concentrations by product category

According to 2017 VCRP data, Ammonia is being used in 599 cosmetic products (mostly rinse-off products) and
Ammonium Hydroxide is being used in 1354 cosmetic p(oducts (mostly rinse-off products) (Table 3). " Th.e results of a.
concentration of use survey provided by the Couneil in 2017 & that the high [
of Ammonia is 4.6 % (in rinse-off products [hair dyes and colors]) and that the hlghest maximum cosmeuc use concentration
of Ammonium Hydroxide is 12.5% (in nme-oﬂ'pmducts [hair dyes and colors]) (Table 3). 1 Regarding use concentrations
in leave-on products, the high use ations are 0.73% (Ammonia - in tonics, dressings, and
otherh.a:.rgmomga.tds)and 1.5% (Ammeonium Hydroxide - in face and neck products [not spray]).

C ic products ining Ammonia or Ammonium Hydroxide may be applied to the skin and hair or,
incidentally, may come in contact with the eyes (at maxa.:mm use concentrations up to 0.58% [Ammonium Hydroxide] in eye
area]andnmoous b (A Hydroxide, in bath soaps and detergents). Products containing Ammonia or

inm Hydroxide may be applied as freq ;assewtaltmsperdayandmaycommcomcimththeshnwhw

{ot variable periods following apphcaaan Daily or occasional use may extend over many years.
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Ammonia is on the European Union’s list of substances that cosmetics must not contain, except when subject to the
following restriction: maximum concentration in ready for use preparaum (6% [as NH;])."* Furthermore, the following
phrase appears in the “wording of conditions of use and warnings” category: Above 2%: contains Ammonia. Ammonium
Hydroxide does not appear on the European Union’s list of substances that cosmetics must not contain.

Noncosmetic

Ammonia is a common industrial, and naturally formed, chemical with diverse uses, such as fertilizer and as a
refrigerant.’” It is also used in production cfcgybs plastics, synthetic fibers, pesticides, and the purification of water,
explosives, refrigerants, and pharmaceuticals.

Ammonium Hydroxide is affirmed as generally recognized as safe (GRAS) as a direct human food ingredient."!
This designation a]s? means that Ammonium Hydroxide meets the specifications of the Food Chemicals Codex (see
Impurities section).”” Anhydrous A ia is used or i ded for use as a source of nonprotein nitrogen in cattle feed.'

In Australia, Ammonia and Ammonium Hydroxide are listed in the Poisons Standard, the standard for the uniform
scheduling of medicines and poisons (SUSMP) in schedules 5 and 6."° Under schedule 5, Ammonia and Ammonium
Hydroxide are permitted in prep ing < 5% A ia, with the follo excep inp for
human internal therapeutic use; mprepamhumﬁ)rmhalauouwhenabsmbedmmmeﬂwhdmﬁena] mmprepmuons
containing = 0.5% free Ammonia. Schedule 5 chemicals are defined as substances with a low potential for causing harm,
the extent of which can be reduced through the use of appropriate packaging with simple ings and safety directions on
the label; schedule 5 chemicals are labeled with “Caution™.

A ia, as ani ly-injected prescription drug, is included on the list of FDA-approved drug products.*®
Ammomia solution has been classified as an over-the-counter (OTC) drug active ingredient as a skan protectant and external
ana]ges:c andthzsameisttueforﬁmmomumﬂydtomdeuashnptmmr However, FDA has determined that there are

Juate data to establish general recognition of the safety and effectiveness of these ingredients for the specified uses !

TOXICOKINETIC IES

Because of the equilibrium nature of these two ingredients, the studies that follow will simply recite “Ammeonia” for most
cases, regardless of whether A orA ium Hydroxide was reported.

Absorption, Distribution, Metabolism, and Excretion

Ammonia is the principle byproduct of amino acid metabolism, and the liver is the central organ of Ammonia
metabolism ® It is generated from the breakdown of nitrogenous substances in the gut and from the use of glutamine as a
metabolic fuel in the small intestine, and is taken up by the liver where it is detoxified by conversion to urea and, to a lesser
extent, ﬂmmmmmmofMgmaumummmeMmﬁ ﬁcm%rg:sofblood-bmmumd

aisoﬁompmmm&gesuoddeamaﬂmbynmse-pomhwh&cﬁmamdmhﬂdeammse * A large amount of
tabolically-g ia is absorbed into the blood and, via the portal vein, is detoxified by the liver.*****" The
nm-nnlconoenu'ahanofAmmmmﬂlepm‘tn]bloodvmesfromBOOtoﬁM|.|M lmtmtbebloodlea\mgr.helw« the
comemmuomsm&xedtozo—&pm This indicates that the liver occupies a central position in the regulation of A
lewls:mkeotgmmm
T'hesubslratesﬁomwhchAmmmamxybefwmdmthxgutcumprm ives of i g d nitrog;
material, epithelial and bacterial debris, and comp d from the ¢ lati Iorhe 1 cells and lumen (e.g..

certain peptides, amino acids, and smaller diffusible snbstanc,es such as urea).” Both the gut and kidneys generate substantial
amounts of Ammonia from the deamidation ofgh:wnme The glutamine-glutamate cycle in the body works in conjunction
with the glucose alanine cycle to shuttle Ammonia from peripheral to visceral organs.

Ammonia in aqueous solution (e.g., in the blood) is present as NH; and NH,OH (A ia and A
Hydroxide, respectively), with the ratio NH;/NH;OH depending on the pH, as defined by the Henderson-Hasselbach
equation. However, contrary to expectations of simple solution phase kinetics, under physiological conditions with a blood
pH of 7.4, more than 98% is in the fotm of NH;OH.***! Renal regulation of acid-base balance involves the formation and
excretion of NH; to buffer hydrogen ions that are excreted in the urine. Approximately two-thirds of urinary NH,OH is
derived from the amide nitrogen of glutamine, a reaction that is catalyzed by the glutaminase enzyme in renal tubular cells
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The urea cycle, a cycle of biochemical mcuons that produces urea from Ammonia, is the major pathway for
Ammonia detoxification in terrestrial mammals* In the liver, the urea cycle is essential to the conversion of excess nitrogen
from Ammonia and aspartate into urea®® When the supply ofAmmonm in mammals exceeds the capacity for its
detoxification, the excm’uon of orotic acid in the urine increases > Orotic acid (from the urea cycle) is an intermediate
product in the biosynthesis of pyrimidi

Animal
Inhalation

Brain glutamine levels have been shown to increase in rats that inhaled 25 or 300 ppm Ammonia vapor for 6
hours/day for 5 days, which is likely a result of Ammonia metabolism by the astrocytic glutamate-glutamine cycle . G

Continuous ex?osure of rats for 24 h to concentrations up to 32 ppm Ammnonia resulted in significant increase in
blood Ammonia levels.™ Exposures to 310 - 1157 ppm led to significantly increased blood concentrations of Ammonia
within 8 h of exposure initiation. but blood Ammonia returned to pre-exposure values within 12 hours of continuous
exposure and did not change over the remainder of the 24-hour exposure period.

Parenteral

Following the administration of [ °N]JA ia to rats [via either the carotid artery or cerebrospinal fluid], most
metabolized label was in glutamine (amide) and little was in glutamate (plus aspaﬁate)."

Human
Oral

The first step in the degradation of mostannnoaadsmﬂ)eremovalofma-ammomdue,animaminoraidueis
transferred to a-ketoglutaric acid to produce glutamate ** Glutamate dehydrogenase converts g to a- ketogl
and A ia. Since A i xslnghlytoxxc,1nsconvextedtoglumnnnemdalanmemanunﬂ>erofusnesfor
transportation to the liver. Ammonia is then converted to urea via the urea cycle in the liver, and urea is excreted in the urine.

TOXICOLOGICAL STUDIES
Because of the equilibrium nature of these two ingredients, the studies that follow will simply recite “Ammonia” for most
cases, regardless of whether A or A ium Hydroxide was reported.
Acute Toxicity Studies

Acute toxtcttyswda&s(nmmal smdwc)msummzedm'rable4(oral studies) and in Table 5 (inhalation studies).
Human inhalati lating to (ranging from 5 minutes to 6 weeks) are included in the section on Other
Clinical Reports (Table ll)latermﬂ:etepoztm

Dermal

Acute dermal toxicity studies on Ammonia were not found in the published literature, nor were these data submitted.
Oral

Either no effects or no serious effects were reported for Ammonia in single oral exposure animal studies. However,
when 0.3% A ia was admini d to rats by gavage (33.3 mg/kg), gastric mucosal lesions were observed within 5

minutes. An acute oral LD5 of 350 mg/kg for Ammonia in rats has been reported, and the oral administration of 1 % or 3%
(w/w as Ammonium Hydroxide) to rats by gavage has produced severe hemorrhagic lesions, 394041244445

Inhalation

In 10-minute exposure studies involving mice, LCsp, of < 10,150 ppm have been reported. In mice exposed to
Ammonia (100-800 ppm) for 30 minutes, an RDs; (exposure concentration that produced a 50% reduction in rmpu’atoty tate)
of 303 ppm was reported. The following effects were observed in mice that were exposed to A ia at a conc
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21.400 ppm for 30 minutes: eye irritation, dyspnea, hi hological changes in the lungs (alveolar disruption and loss of
septal continuity), coma, and death. Within the range of concentrations tested (3440 ppm to 12,940 ppm) in 1-h exposure
studies involving mice, the following effects have been observed: hepatic lesions, congestion, and necrosis; eye itritation;
dyspnea; pneumonitis and atelectasis; histopathological changes in the lung (alveolar disruption and loss of septal continuity).
and, in some cases, coma and death. Additionally, LCs; values of 4837 and 4230 ppm for Ammonia have been reported

for 1-h exposures to 3600-3720 ppm and 1190-4860 ppm, respectwely A748.49.50,31.52

The acute inhalation toxicity of Ammonia was also evaluated in studies involving rats. Exposure durations ranged
from 10 minutes (14,170-55,289 ppm) to 1-4 h (3,028-5.053 ppm). For the 10-minute exposure, LCs, values were ~ 22,885
ppm (males) and ~31.430 ppm (females) (at highest concentration) and ~14.141 ppm (males) and ~19.769 ppm
(females) (at lowest exposure ccmcamauon) For the 1-h and 4-h exposures, the LCs;, were ~17,633 ppm and ~7068 ppm.
respectively. and corneal opacity and signs of typical upper respiratory tract irritation were observed. Signs of upper
respiratory tract irritation were also associated with exposures ranging from 20 to 45 minutes, which included exposure
concentrations up to 35,000 ppm. Reduced body weight was reported for rats exposed to Ammonia at a concentration of 500
ppm. No effects were observed in rats exposed to Ammonia at a concentration of 144 ppm for 5 15, 30, or 60 minutes.
Toxic signs observed in studies in which rabbits were exposed for 1 h to A ia at conc g from 9,800 ppm
to 12,800 ppm included congestion of respiratory tract tissues, bronchiolar damage, and alveolar effects (congesuon. edema,
atelectasis, hemorrhage. and emphysema). At lower concentrations, there was a significant decrease in the rate of respiration
(50 ppm and 100 ppm, for 2.5-3 h) and increased respiratory tract fluid output (at 3.5 ppm and 8.7 ppm. for 1 h) in rabbits.
Congestion of the respiratory tract/lungs was reported in studies in which cats were exposed to Ammonia for 1 hat
concentrations ranging from 5.200 ppm to 12, 800ppmmd,for 10 ms ata ion of 1,000 ppm. Gross

thol al findin, aﬁetthelOnnnuﬁeexgo included varying degrees of tion, hemorrhage, edema, interstitial
paniop andluisg 1 22.4,46.53,34.55,36.57,58.59,60.61 v & T ge:

It has been noted that acute exp datahmre ‘matinjwytorxpixawryﬁssuesisp:imilydmm
Ammonia’s alkaline (ie., causuc)pxope:’ues ing from the formation of hydroxide ion when A ia comes in
comactwtthwaterandlsso}ubmz.ed Furthermore, Ammomamdtlydassoh'es in the moi on b

g mum Hydroxide, which causes liquefactive necrosis of the tissues.

Short-Term Toxicity Studies

Short-term toxicity studies involving animals are summarized in Table 6 (oral and inhalation studies). Human
inhalation studi lating to A ia (ranging from 5 mi to 6 weeks) are included in the section on Other Clinical
Reports (Table 11) later in the report text.

Dermal

Short-term dermal toxicity data on Ammonia were not found in the published literature, nor were these data
submitted.

Oral
Ammonia and Diammonium Phosphate (included as a potentially similar ammonium salt)

Mucosal atrophy in the stomach antrum and enlargement of the proliferative zone in the mucosa of the stomach
antrum and body were observed in rats that received Ammonia (0.01% in drinking water) for 8 weeks. A no-observed-
adverse effect-level (NOAEL) of 250 mg/kg/day for general toxicity and a lowest-observed-adverse effect-level (LOAEL) of
750 mg/kg/day for general toxicity were reported for diammonium phosphate in rats dosed orally for 5 weeks. e

Inhalation

Rats were exposed repeatedly to Ammonia at concentrations ranging from 150 ppm (for 75 days) to 1306 ppm (for
42 days). The higher concentration was tolerated for 42 days in rats, and increased thickness of the nasal epithelium was
observed at 150 ppm. When rats, rabbits. guinea pigs, monkeys, and dogs were exposed to Ammonia at a concentration of ~
223 ppm or ~ 1105 ppm. the following effects were observed: focal p itis in 1 of 3 keys at 223 ppm: nonspecific
lung inflammation in guinea pigs and rats, but not other species at 1105 ppm; and mild to moderate dyspnea in rabbits and
dogs during week 1 only at 1105 ppm. Upper respiratory effects (e.g., dyspnea and nasal lesions, irritation, and inflammation)
were observed over most of the range of concentrations tested (145 ppm to 1306 ppm) in short-term inhalation toxicity
studies on Ammonia involving mice, rats, guinea pigs, pigs. rabbits or dogs. At lower Ammonia concentrations, there were
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no treatment-related effects in rats (at 50 or 90 ppm) and there was no i in the incid, of respt y di in
pigs exposed to Ammonia (37 ppm or ~ 14.2 ppm, inhalable dust exposure) for 5 weeks. In other studies, nearly 64%
lethality was reported for rats exposed to Ammonia (653 ppm) for 25 days (continuous exposure) and 50 of 51 rats exposed
to Ammonia (650 ppm) were dead by day 65 of continuous exposure. A low incidence of carcinoma of the nasal mucosa was

observed in mice exposed to Ammonia (12% solution) for 8 weeks, and these results are summarized in more detail in the
Carcinogenicity section 2240 5.3365.64.90.65.66.61.9495.96 6869.10.1

Risk Assessment

A minimal risk level (MRL) of 1.7 ppm has been derived for “acute-duration” inhalation exposure (14 days or less)
to Ammonia. The study involved 16 subjects exposed to A ia (50 ppm. 80 ppm, 110 ppm, or 140 ppm). The MRL is
based on a LOAEL of 50 ppm for mild irritation to the eyes (6 subjects), nose (20 subjects), and throat (9 subjects) in humans
exposed to Ammonia as a gas for 2 hours. The 1.7 ppm MRL was calculated (50 ppm = 30 [uncertainty factor] = 1.7;
uncertainty factor = 10 [to protect sensitive individuals] x 3 [for use of a minimal LOAEL] = 30).”

It should be noted that The Occupational Safety and Health Administration (OSHA) has established an 8-hour time
ighted average exposure limit of 50 ppm (35 mg/m’) for Ammonia in the workplace.n Exposure to Ammonia shall not
exceed the 50 ppm limit in any 8-h work shift of a 40-h work week.

Subchronic Toxicity Studies
Dermal

Subchronic dermal toxicity data on Ammonia were not found in the published literature, nor were these data
submitted.

Oral

Subchronic oral toxicity data on Ammonia were not found in the published literature, nor were these data submitted.
Inhalation

Subchronic inhalation toxicity studies on A: ia and A ium Hydroxide are summarized in Table 6.

Fatty changes of liver plate cells were seen in rats following i to A ia (642 ppm) for 90

days. The following results were reported for guinea pigs exposed to ~ 170 ppm Ammonia for 18 weeks: mild congestion of
the liver, spleen, and kidneys; deg ive changes in the adrenal glands; h iderosis in the spleen; and cloudy swelling
in proximal kidney tubules. Damaged tracheal mmcosae were observed in rats exposed repeatedly to Ammonia (100 ppm)
for 12 weeks. Mild leucocytosis was noted in rats after exposure to 143 ppm, but not 43 ppm. Ammonia repeatedly for 3

tt _46.5], 63,74.75

A low incidence of mortalities was observed in mice and guinea pigs exposed continuously to 671 ppm Ammonia
for 90 days. However. there were no mortalities in rats, guinea pigs. rabbits, monkeys. or dogs exposed continuously to
~57.43 ppm Ammonia for 114 days.*®

Chronic Toxicity Studies
Dermal

Chronic dermal toxicity data on Ammonia were not found in the published literature, nor were these data submitted.

Oral

Enlarged adrenal glands were observed in rabbits that received 124 mg ammonium/kg/day as (w/w/t as Ammonium
Hydroxide) by gavage in water for 17 months."®

Ammonium Sulfate (included as a potentially similar ammonium salt)
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The chronic oral toxicity of ammonium sulfate was evaluated using groups of 10 Fischer 344/DuCrj rats (males and
females). Ammonium sulfate was administered in the diet daily at concentrations of 0%, 0.1%, 0.6%. and 3% for 52 weeks.
None of the animals died, and there were no macroscopic findings. There was a significant increase in kidney and/or liver
weaghts in males and females of the 3% dietary group, but there were no effects on survival rate, body weights, or

logical, serum bioch 1, or histopathological p at any cc Several non-neoplastic lesions.
such as bile duct proliferation in the liver and focal myocarditis in the heart were observed in the comml and 3% dietary
group, but the difference in results was not statistically significant when the 2 groups were compmd Neoplastic lesions
reported in this study are included in Table 8.

Inhalation
Human
Risk Assessment

Chronic occupational exposure (about 14 years) to low levels of airborne Ammonia (12.5 ppm) had no significant
effect on pulmonary function or odor sensitivity in a group of workers at a soda ash factory, compared to a control group
from the same factory that was not exposed to Ammonia. 7 The ATSDR derived a chronic inhalation minimal risk level
(MRL) of 0.1 ppm for Ammonia from this study. An MRL is an estimate of the daily human exposure to a hazardous
substance that is likely to be without appreciable risk of adverse noncancer health effects over a specified duration of
exposure. MRLs are based on noncancer health effects only and are not based on a consideration of cancer effects.
Derivation of the MRL is described below.

An MRL of 0.1 ppm has been derived for chronic-duration inhalation exposure (365 days or
more)toAmmonuLThelvﬂ(LlsbasedonaNOAELonprmfotsenseofsmell, 1 of resp y sy
(cough, bronchiti dysp: and others). eye and throat irritation, and lung function parameters (forced vﬂal capacity
[FVC], forced expiratory volume at end of 1 second of forced expiration [FEV1], FEV1/FVC, forced expiratory flow at
50% of FVC [FEF50]). and FEF at 75% of FVC [FEF?S])mhmnans exposed ﬁotanaverage of 12.2 years in a soda ash plant;
10 LOAEL was determined.” The cohort consisted of 52 workers and 35 controls. The were d on two
workdays: on the first workday of their workweek and on the last workday of their wotkweek Spirometry was performed at
the beginning and end of each work shift, so that each worker had four tests done. To determine the exposure levels, exposed
and control workers were sampled over one work shift; the average sample collection period was 8.4 hours. All of the
participants in the study were males.

Analysis of the results showed no significant differences in the prevalence of reported symp . but the exposed
workers reported that exposure in the plant aggravated some of their reported symptoms (cough, wheeze, nasal complaints,
eye irritation, and throat discomfort). There were no significant differences in baseline lung functions between exposed and
control subjects. Analysis of each worker separately showed no significant relationship between the level of Ammonia
exposure and changes in lung function. Also, when the workers were divided into groups of individuals that were exposed to
low (<6.25 ppm), medium (6.25-12.5 ppm). and high (>12.5 ppm) Ammonia levels, no significant association was found
between reporting of symptoms, decline in baseline function, otmctusmgdechnemﬁmcﬁonoveﬂhewm'kshm and

Xp to A ia. Furthe: 10 association was evident betw g years of exp and decreasing lung
function. However, the power of the indices of both level and length of exposure is low because only eight workers were in
areas with relatively high Ammonia exposure. The MRL was calculated by adjusting the mean time-weighted average
(TWA) exposure concentration of 9.2 ppm for continuous exposure (8/24 hours x 5/7 days) and dividing by an uncertainty
factor of 10 topmtectallofﬁ;esemmvemdmduals A modifying factor of 3 was added for the lack of reproductive and
developmental studies. n

Basedonnc ional epidemiology studi theEPAcalculatedachmmc lati fe e C ion (RfC)

of 0.5 mg/m®? The critical effects in these studies were d d lung fi and respiratory symptoms.®"*%  The RfC
isan mtimate (with uncertainty spanning perhaps an order of magnitude) of a continuous inhalation exposure to the human
population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a

lifetime.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES

Developmental/reproductive toxicity studies are summarized in Table 7.

A ia and Di ium Phosphate (included as a

3 P

ially similar jum salt)
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A relationship between the duration of exposure and the incidence of exencephaly (concentration-related increase)
was observed in an in vitro study in which mouse embryos were cultured with Ammonia (38 to 300 pmol/l) for up to 93 h.
In a developmental toxicity study mmlung gnant rats exposed to A ia in the diet (4293 mg/kg/day; w/w/t as the

ion) from gestation day 1 through day 21 of lactation, body weights of offspring were reduced by 25% (males)

and 16% (females} Neither reproductive nor developmental toxicity was reported in a study in which female pigs were
) to ~7 ppm or ~35 ppm Ammonia from 6 weeks prior to breeding uatil day 30 of gestation. In
a rep(oducu\'e and developmml toxicity study on diammonium phosphate involving rats, an NOAEL of 1500 mg/kg/day
and an LOAEL of >1500 mg/kg/day were reported.™*+*# . 8.8

GENOTOXICITY STUDIES

In Vitro

A ia was non-genotoxic when tested at concentrations up to 25,000 ppm (with and without metabolic
activation) in the following bacterial strains: Salmonella typhimurium strains TA 98, TA 100, TA 1535, TA 1537, TA1538,
and Escherichia coli strain WP2 wr A *3%

Ammonia was non-genotoxic to E. coli strain $d-4-73 in an in vitro assay without metabolic activation **
In Vivo

Femoral bone marrow cells were examined for polychromatic erythrocytes, and there was no evidence of
genotoxicity at the doses admmlsmred Blood samples from 22 workers who had been exposed to Ammonia in a fertilizer
factory were compared with btained from 42 posed controls. Results (compared to c ls) were as follows:
increased freq y of ch >mal aberrations, sister chromatid exchanges, and mitotic index, with increasing duration of
exposure. However, regarding these results, it has been noted that there are a mumber of limitations in this study, including
gaps in the analysis, small study size, and possible confounding factors such as smoking and exposure to other
chemicals >+ 5384

Ammonia and Ammonium Chloride (included as a p ially similar ium salt)

An increased frequency of micronuclei (compared to controls) was observed in Swiss albino mice that received
single intraperitoneal doses of Ammeonia (12, 25, or 50 mg/kg). In the nucronucleus test, groups of 10 (5 males, 5 females)
ddY mice received single intraperitoneal (i.p.) doses of 62.5, 125, ZSDMSOOmg'kgamomumchlmdeonp doses of
31.3, 62.5, 125, and 250 mg/kg ammonitm chloride (4 injections within 24 h).*

CARCINOGENICITY STUDIES

Carcinogenicity and tumor promotion studies are summarized in Table 8.

A ia and A ium Sulfate (included as a p ially similar ium salt)

There was no evidence of carcinogenicity in mice dosed orally with Ammonia (dissolved in water; 42 mg /kg/day;
wi'wit as the ammonium ion) for 4 weeks. Fo!!owing the oral dosing of mice (Swiss and C3H) with Ammonial93 mg/kg/day
for 2 years, there was no evidence of carci i ymdmefﬁectonﬂuspommndeﬂlopmmlof adenocarcinoma of
ﬂxbreast(assocmtedmth3Hmouses1:tm} The life-time oral administration of A (in drinking water) to Swiss
and C3H mice was not associated with any carcinogenic effects. Ammonium sulfate was classified as non-carcinogenic in
rats in a study involving dietary conc tions up to 3% daily for 104 weeks. Neoplastic lesions were observed in this study,
but were deemed not treatment-related because of the spontaneous occurrence of these lesions in the rat strain (F344/DuCr)
that was tested. Neoplastic lesions were also observed in F344/DuCrj rats after ammonium sulfate was fed in the diet at
concentrations up to 3% for 52 weels 4785564755895
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Tumor Promotion

A statistically significant increase in the incidence of gastric cancer (70%) was observed in rats dosed orally with the
initiator N-methyl-N"-nitro-N-nitrosoguanidine (MNNG) and 0.01% Ammonia, when compared to dosing with MNNG alone.
% In another study, the size, depth, and metastasis of MNNG-initiated tumors was enhanced in rats dosed orally with
Ammonia (~42 mg/kg/day).®

OTHER RELEVANT STUDIES
Neurotoxicity

Ammonia is most toxic in the brain, and chronic hyperammonemia may lead to brain damage. especially in
children® It has been reported that hyperammonemia is associated with neuronal cell loss and cerebral atrophy that lead to
mental retardation and cerebral palsy in pediatric patients.”’ These toxic effects are specific to the developing brain, as
neuronal damage is not observed in the brain of adult patients with hyp 1a due to liver failure.

According to another source, many neurologic di

ders are related to congenital or ired hyp
Evidence obtained with the use of experi 1 b i

yp dels suggests that acute neurotoxic effects of Ammonia
are mediated by overactivation of ionotropic glutamate (GLU) receptors, mainly the N-methyl-D-aspartate (NMDA)
receptors, and, to a lesser degree, the kainic acid [KA)/a-amino-3-hydroxy-5-methyl-4-i le propionic acid [AMPA]
receptors. 2 Results from other studies suggest that gl ine is also a mediator of Ammonia neurotoxicity.*>**

Toxic levels of Ammonia and alterations in pH, electrolyte disturbances, and membrane potential depolarization are
thought to lead to nem’olo?cal dysfunction, primarily by causing cellular swelling accompanied by brain edema and
metabolic dysfunction *** Studies have suggested that Ammonia is likely to be particularly toxic to astrocytes, as they are
the only cells that possess the enzyme glutamine synthetase, responsible for detoxifying Ammonia in the brain through
condensation with glutamate *57

In in vitro studies, it has been demxc d that acute 1 ication with large doses of Ammonia leads to excessive
activation of NMDA recepwts."”‘m'm Furthermore. excessive activation of NMDA receptors leads to neuronal
degeneration and death and is responsible for most of the neuronal damage that is found in brain ischemia *®

Cytotoxicity

Lymphocytes separated from peripheral bovine (Holstein-Friesian cows) blood were incubated for 2 h in control
medium and test medium with various ions of A ia (w/vas A jum Hydroxide; 0.01 mg/dl. 0.1 mg/dl. 1
mg/dl, and 10 mg/dI)."” Viability of the lymphocytes, measured by trypan blue exclusion test, was significantly reduced
after 2 h of incubation. At a conc ion of 0.01 mg/ml, lymphocyte viability was significantly reduced after 24 hand 48 h
of incubation. In another experiment, in which lymphocytes were preincubated with Ammonia (w/v as Ammonium
Hydroxide: 10 mg/dl) and then washed and resuspended in the fresh medium with A ia, the ber of viable cells was
reduced to 51% =8 at 24 h, 40% = 7 at 48 h, and to 39% = 6 at 72 h of incubation.

Effect on Mitosis

The ability of Ammonia to affect the mitogenic response of bovine lymphocytes to phytohemagglutinin (PHA) or
concanavalin A (Con A) was examined ' Lymphocytes from 10 Holstein-Friesian cows were incubated with various
concentrations of PHA and Ammonia. Lymphocytes from 6 cows were incubated with Con A and Ammonia. Mitogenic
reactivity was measured by the incorporation of methyl- *H-thymidine into the DNA of lymphocytes. Ammonia at
concentrations of 0.01 mg/dl (w/V as Ammonium Hydroxide) significantly (P < 0.01) suppressed PHA (optimal dose = 0.5
ug/ml) stimulation of lymphocytes from only 1 animal. Other ions of A ia, at 0.1 mg/dl, 1 mg/dl, and 10
mg/dl (w/V as Ammonium Hydroxide), significantly (P < 0.01) reduced the response to PHA of lymphocytes from 5 cows, 9
cows, and from all animals, respectively. These concentrations significantly reduced Con A (optimal dose = 0.5 pg/ml)
stimulation of lymphocytes from 1 animal. 5 animals, and all animal pectively. A significant suppression (P < 0.01) of
blastogenesis of lymphocytes from 1 cow by 0.01 mg/dl, 6 by 0.1 mg/dl, 14 by 1.0 mg/dl, and from 16 cows by 10.0 mg/dl
was observed. The mitogenic response of Iymphocytes was reduced when lymphocytes were preincubated with Ammonia
for a duration as shortas 1 h.
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Permeation of Blood Brain Barrier
There is evidence that Ammonia can cross blood-brain barrier (BBB), preferentially by active transport through ion
transporters rather than diffusion **!%
Generation of Free Radicals

Elevated concentrations of Ammonia have been shown to generate free radicals in rats and rat cell cultures, 104,109
leading to excessive production of nitric oxide (NO) by stimulating the citrulline-NO cycle. 10

Immunological Effects
Guinea pigs exposed to 90 ppm A ia for 3 weeks developed a significant d in the cell-mediated immune
response to challenge with a derivative of tuberculin'”" Furthermore, the response of blood and bronchial lymphocytes to
itogens (phytol gglutinin, c valin A, purified protein derivative of tuberculin) was markedly reduced.

A delayed-type hypersensitivity test was used to evaluate cell-mediated immunity in groups of 8 Hartley guinea

pigs.'” The animals were vaccinated with Mycobacrenum bovis bacillus Calmette—Guenn (BOG) and exposed to Ammonia
(< 15 ppm. 50 ppm, or 90 ppm) for 3 weeks. Exp to A ia was followed by dermal challenge with a purified
protein derivative. Dermal lesion size was reduced in animals that were exposed to Ammonia at a concentration of 90 ppm
(Mean diameter of dermal lesion = 8.7 mm._ statistically significantly different from control [p < 0.05]). Results were not
szaﬁstically significant in the 2 other exposure groups. Also, blood and bronchial Iymphocytes were harvested from guinea
pigs exposed to Ammonia, and the cells were then stimulated with the mitogens phylohemaggiuumn or concanavalin A.
Reduced T cell proliferation was observed. However, bactericidal activity in alveolar macrophag d from A it
exposedgnneaptgswasnotaﬁ‘ected In an in vifro experiment in which lymphocytes and macroph were isolated from
unexposed guinea pigs and then treated with Ammonia, reduced proliferation and bactericidal capac:ty were obsefved only at
concentrations that reduced viability. These results were indicative of pecific effects of Ammonia-i
immunosuppression. The authors noted that the data in this study indicate that T cells may be the target of Ammonia
exposure, in that specific macrophage effects were not observed.

Neurological Effects

Alcoute exposure to low levels of Ammonia (100 ppm) has been shown to depress free-access wheel running behavior
in rodents.

No overt symptoms of neurological disorders were reported in guinea pigs or monkeys that were exposed to up to
1,105 ppm Ammonia for 6 weeks (Coon et al. 1970).#

DERMAL IRRITATION AND SENSITZATION STUDIES
Dermal irritation studies are summarized in Table 9.
Irritation

An undiluted Ammonia solution (as 30% Ammonium Hydroxide) was classified as a corrosive material after topical
application to the stratum corneum surface in reconstructed human skin cultures in vitro. At histologic examination of the
cultures, epidermal necrosis was observed. The minimum concentration of Ammonia that caused an inflammatory reaction
when applied (single application) to the skin of rats and mice (6 per species) was > 25% (rats) and 25% (mice). Ina skin
untauonshldymwhmhg,ronpsof‘hats guinea pigs. andnnoeweremjemdmtradermaﬂythhAmmonm (0.01 ml), the

minimum cc ion that d a positive reaction was 0.05% in rats, mice, and guinea pigs.’ Ammoma(20%as
Ammonium Hydroxide) was cotrosive to the skin of rabbits. In another study involving rabbits, 12% aq A was
corrosive to the skin, whereas 10% was not. In clinical testing, the application of a saturated aq lution of A
to the skin of 16 subjects resulted in blister formation and skin irritation. In a study involving 110 subjects, Ammonia (1:1
aqueous solution) was applied to the skin and minimal blistering time (MBT) served as an indicator of cutaneous irritability.
The inflammatory reaction observed was considered slight. and MBT ranged from 3 to 57 minutes. Results from another
study in which 50% A ia solution was applied to the skin indicated that the time required to produce a full blister was

greatly prolonged in the aged, when compared to young adults. Meelindranns
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Sensitization

Skin sensitization data on Ammonia were not found in the published literature, nor were these data submitted.

OCULAR IRRITATION STUDIES
Ocular irritation studies are summarized in Table 10.

Ammonia (w as Ammonium Hydroxide) at 1 mg was classified as an ocular umitant in rabbits. At a concentration of
28.5%, Ammonia induced corneal opacity in rabbits. In a study involving groups of 6 rabbits, Ammonia caused
conjunctivitis at concentrations of 1% to 10%, but not 0.3%; the 10% concentration also caused corneal opacities within 1 h
of instillation. Conjunctivitis and corneal damage were also observed in a study involving 3 rabbits, whereby 3% Ammonia,
100 pl was instilled into the eyes. Ammonia wasclass:ﬁed as a severe ocular irritant in the in vitro ”Cr release assay

involving b comeal endothelial cell cull
In a study involving rats, there was no evidence of ocular mtaum followi to A ia at vapor
concentrations ranging from 15 to 1157 ppm. It has been reported tha m the eye rapidly and that

ocular irritation or damage can occur at concentrations as low as "Dppm””’*““““

MUCOUS MEMBRANE IRRITATION STUDIES

The stomachs of male Sprague-Dawley rats were exposed (mounted in ex vivo gastric chamber) to 2 ml of
Ammonia (15-60 mmol/l, in saline) for 15 minutes (for microscopic study) or for 60 minutes (for macroscopic study), and
exposure was followed by examination for mucosal lesions. Microscopic damage to the gastric mucosa was observed.®

NICAL
Case Reports
AGByr-oldmalepaﬁmiemp!oyvedﬂxlSyeaﬁ,was cposed frequently to ',' Ammonia leaks from a
microfilm processor camera while on the job. He was d d with & iti "ltmg mdsevereresmcme lung

disease due to Ammonia inhalation. Marked diffuse mﬁetstma! fibrosis throughout the lung was observed."

The excessive formation of Ammonia within the brains of Alzheimer’s di ti and its rel into the
periphery has been d d. 213 Furth . a higher expressi of AMP-deaminase in the brains of Alzheimer’s
disease patients has been observed, and this ﬁndigﬁmﬁcames the existence of a pathologically elevated source of Ammonia
within the brain of Alzheimer’s di

A male custodian had used A ia (28% A ium Hydroxide solution) to clean office floors daily for 19
years.'” He experienced regular episod ofupperwwa)r nnuuon, ccughng udeyeuntaumwhenmmgthechmcal
in water. Anew.luanunofﬂlepauml led a factor and p tibody at a 1:320

dilution. ThegalimmlnngmwumwpuhnmyﬁmmmngmdamMremm\ede&mmda
formal exercise study indicated ventilator restriction upon attainment of maximum oxygen consumption. The results of a
mbmnch:al lung biopsy with fiberoptic bronchoscopy revealed interstitial fibrosis with chronic inflammation.

Gr were not p t and cultures for tuberculosis and fungal infection were negative. A decrease in the diameter of

the hypopharymnx, seconduyto hypertrophy of the soft tissues in the hypopharynx, was also observed. The opacification of
the optic lens capsule, bronchiectasis, and fibrous obliteration of the small airways observed were described as chronic
lesions that follow acute exposure to Ammonia.

Other Clinical Reports
Clinical reports relating to inhalation exposure are summarnized in Table 11.
In various clinical reports, individuals were exposed to A ia at concentrations ranging from 25 ppm to 700

ppm. The periods of d from 5 minutes to 6 weeks (5 da k [2-6 hiday]). Nose, throat, and
lmtanmwereohser\'ed“‘”m‘"m"m} ot (5 days per week [ ¥D. Nose =
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EPIDEMIOLOGICAL STUDIES

Non-Cancer Endpoints

A retrospective study was performed to assess the association between petrochemical exposure and spontaneous
abortion. Study participants included 2853 non-smoking women who had been pregnant at least once, 96 of whom had been
d to A. ia (actual exp levels unknown). Exposure dunng the pte—concepuon period and the first trimester of
pregnancy was calculated based on inft ion on perceived A during the first, second, and
third trimesters was recorded ly for each p y. Data amlyses did not mdlcate any effect on spontaneous

3 &

abortion (Odds ratio: 1.2; 95%conﬁdenoe1men'al(CI) 0.5-2.60}

P

SUMMARY

The safety of A ia and A ium Hydroxide in ics is reviewed in this safety assessment. According
to the Dictionary, both ingredients function as pH adjusters in cosmetic products. Additionally, Ammonia functions as an
external analgesic and fragrance ingredient and A ium Hydroxide functions as a denaturant in cosmetic products.
Functioning as an external analgesic is not a ¢ tic use and, therefore, the Panel did not evaluate safety in relation to that
use in ¢ tics. Additionally, the function of fragrance may be excluded from the purview of the Panel, and is not assessed
herein.

According to 2017 VCRP data, Ammonia is being used in 599 cosmetic products (mostly rinse-off products) and
Ammonium Hydroxide is being used in 1354 cosmetic products (mostly rmse-oﬁ' products). The results of a concentration of
use survey provided by the Council in 2017 indicate that the high ic use concentration of Ammonia is
4.6 % (in rinse off products [hair dyes and colors]) mdﬁ:ehxgﬁMmmnnmoosmeucuse concentration of Ammonium
Hydfoxxde is 12.5% (in rinse off products [hair dyes and colors]). Regaxdmg use concentrations in leave-on products, the

[ tic use concentrations are 0.73% (Ammonia - in tonics, dressings, and other hair grooming a:ds) and
1.5% (Ammonium Hydroxide - in face and neck products [not spray]).

These two 1 ts are indistinguishable from each other in aqueous formulation. Since the only cosmetic
function of Ammonia apphcable to this saﬁety is pH adj (which by default means aqueous formulations only)
and Ammonium Hydroxide does not exist outside of water, regardless of which ingredient is added the final formulations
will contain an equilibrium of molecular Ammonia and the ions of Ammonium Hydroxide in water. Thus, whether toxicity
data is reported for Ammonia or Ammonium Hydroxide. it is applicable to both (as the test articles would have had this same
equilibrium).

An acute oral LDs; of 350 mg/kg has been reported in a study involving rats dosed orally with Ammonia dissolved
in water. Severe hemorrhagic lesions have been observed in rats dosed orally with 1% or 3% Ammonia (% as Ammonium
Hydroxide).

It has been noted that acute exp data have d d that injury to respiratory tissues is primarily due to

Ammonia’s alkaline (i.e., causuc) ptopu‘ues from the formation of hydroxide ion when it comes in contact with water and is
lubilized. In acute inhalation toxicil dies, A i wastestedatconcentzatwnsrangmgﬁomSSppm(catsand

rabbits, lha‘posm)to542899pm(m 10-m: Xp ). Exp to the highest co:
hemorrhagic lungs, and increased respiratory fluid output was noted at the lowest concentration. In 10-minute enposute
studies involving mice, LCsp, of < 10.150 ppm have been reported. In mice exposed to Ammonia (100-800 ppm) for 30
minutes, an RDs; of 303 ppm was reported.  Within the range of concentrations tested (3440 ppm to 12,940 ppm) in 1-h
exposure studies involving mice, the following effects have been observed: hepatic lesions, congestion, and necrosis; eye
irritation; dyspnea; pneumonitis and atelectasis; histopathological changes in the lung (alveolar disruption and loss of septal
continuity), and, in some cases, coma and death.

Exposure durations ranged from 10 minutes (14,170-55.289 ppm) to 1-4 h (3,028-5.053 ppm) in acute inhalation
toxicity studies involving rats. For the 10-minute exposure, LCs; values were ~ 22,885 ppm (males) and ~31,430 ppm
(females) (at highest exp concentration) and ~14.141 ppm (males) and ~19.769 ppm (females) (at lowest exposure
concentration). For the 1-h and 4-h exposures, the LCs, were ~17,633 ppm and ~7068 ppm, respectively. and corneal
opacity and signs of typical upper respiratory tract irritation were observed.

In short-term oral toxicity studies involving rats. doses of ~ 42 mg/kg/day for 8 weeks resulted in mucosal atrophy
mmestomchanuum,anddomupto 1500mgﬂ:g/daytbr35days lted in lated changes in body weight,
hematological findings, clinical b y findings, and non ic hi thological findi

d 4 44 - =2
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Ammonia was evaluated at concentranons mngng from 0.6 ppm. to 1,306 ppm in short-term inhalation lox:ctty
studies. The results of these studies indi i ical changes of respiratory tissues in several animal species (lung
inflammation in guinea pigs and rats; focal or interstitial pneumonms in monkeys, dogs, rabbits, and guinea pigs; pulmonary

ion in mice; thickeni ofnasa.leptthel.(mmratsandpigs,nasalmﬂammanonorkﬁonsmxalsandnnoe)across
d:ﬂ‘etemdosmg gi Ing P in respiratory tissues d with increasing Ammonia exp

concentration.

Fatty changes of liver plate cells were seen in rats following conti eto A ia (642 ppm) for 90
days. Mild congesti ve chang, mmmalorgms\verereponedforgmneapgsexposedto 170ppm
Ammonia for 18 weeks. Damagedtrachealmncosaewereobs«wdmmts P peatedly to A (100 ppm) for 12
weeks. Mild leucocytosis was noted in rats after exposure to 143 ppm, but not 43 ppm. Ammonia repeatedly for 3 months.

A low incidence of mortalities was observed in mice and guinea pigs exposed continuously to 671 ppm Ammonia (reported
as Ammonium Hydroxide) for 90 days. However, there were no mortalities in rats. guinea pigs, rabbits, monkeys, or dogs
exposed continuously to ~57.43 ppm for 114 days.

Enlarged adrenal glands were observed in rabbits that received 124 mg /kg/day A ia (w/w/t as A
Hydroxide) by gavage in water for 17 months.

In a developmental toxicity study involving pregnant rats exposed to A ia in the diet (4293 mg/kg/day; w/w/t
as the ium ion) from gestation day 1 through day 21 of lactation, body weights of male and female offspring were
reduced. Neither reproductive nor developmental toxicity were reported in a study in which female pigs were exposed
(mhalauon exposure) to ~7 ppmor~35 ppmAmmoma ﬁ'om6 weekspnottolxeedmg until day 30 of gestation. Ina

ive and develop 1 toxicity study on di phosp lving rats, a NOAEL of 1500 mg/kg/day and
an LOAEL of >1500 mg/kg/day were reported.

In the Ames test with and without metabolic activation, Amma was non-genotoxic in Salmonella typhimurium
strains and in Escherichia coli strain WP2 uvr A. Without boli it was nongi ic to E. coli strain Sd-4-73.
Anmcteased quency of micr lei (compared to Is) was observed in Swiss albino mice that received single
itoneal doses. A ium chloride was non-genotoxic in ddY mice the micronucleus test.

r

Increased freq ies of chrc 1 ab ions, sister ch tid exchanges, and mitotic index. with increasing
duration of exposure were reported for workers who had been exposed to Ammonia in a fertilizer factory. However, it was
noted that some of the limitations associated with this study include small study size and confounding factors such as
smoking and exposure to other chemicals.

A ia (whether reported as A ia or A ium Hydroxide) was not carcinogenic in Swiss and C3H mice
dosed orally. A statistically significant increase in the incidence of gastric cancer (70%) was observed in rats dosed orally
with MNNG and 0.01% Ammonia, when compared to dosing with MNNG alone. In another study, the size, depth, and

is of MNNG-initiated tumors were enhanced in rats dosed orally with Ammonia (~42 mg/kg/day).

It has been reported that hyper ia (a bolic disturbance characterised by an excess of Ammonia in the
blood) is associated with neuronal cell loss and cerebral atrophy that lead to mental retardation and cerebral palsy in pediatric
patients.

At a concentration of 0.01 mg/ml Ammonia, Iymphocyte (from cows) viability was significantly reduced after 24 h
and 48 h of incubation. In another study. the mitogenic response of lymphocytes was reduced after preincubation with
Ammonia.

Guinea pigs exposed to 90 ppm Ammonia for 3 weeks developed a significant decrease in the cell-mediated
immmune response to challenge with a derivative of tuberculin.

No overt symptoms of neurological disorders were reported in guinea pigs or monkeys that were exposed to up to
1,105 ppm Ammonia for 6 weeks.

In rabbits, A ia (1 mg of A fum Hydroxide) was classified as an ocular irritant and 28.5% Ammonia
(reported as Ammonium Hydroxide) induced comeal opacity. Additionally, Ammonia caused conjunctivitis in rabbits at
concentrations of 1% to 10% (reported as Ammonium Hydroxide). but not 0.3%.

The minimum concentration of Ammonia that caused an inflammatory reaction when applied (single application) to
the skin of rats and mice (6 per species) was > 25% (rats) and 25% (mice). In a skin imritation study in which groups of 4
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rats, guinea pigs, and mice were injected intradermally with Ammonia (0.01 ml), the minimum concentration that caused a
positive reaction was 0.05% in rats, mice, and guinea pigs.'” Ammonia (reported as Ammonium Hydroxide; 20% and 12%)
was corrosive to the skin of rabbits, whereas the 10% concentration was not.

The application of a d aqp lution of A 1a (reported as Ammonium Hydroxide) to the skin of 16
subjects Ited in blister ft tion and skin irritation. In a study involving 110 subjects, Ammonia (reported as
A ium Hydroxide; 1:1 ag lution) was applied to the skin and the inflammatory reaction observed was
considered slight.

Microscopic damage to the gastric mucosa was observed in the stomachs of male rats exposed (ex vivo) to
Ammonia (up to 60 mmol/l of Ammonium Hydroxide) for 15 minutes.

In various clinical reports, ocular, nasal, and throat irritation were observed in human subjects exposed to Ammonia
in the 25 ppm to 700 ppm concentration range.

A retrospective study was performed to assess the association between petrochemical exposure and spontaneous

abortion. Study participants included 2853 non-smoking women who had been pregnant at least once, 96 of whom had been
exposed to unknown Ammonia concentrations. Data analyses did not indicate any effect on spontaneous abortion.

Request for Additional Data

*  Dermal absorption data
Sensitization data
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Table 1.Definition, Ideali . and Functions of the Ingr in this Safety A (1: CIR Staffy
Ingredient CAS No. Definition & Idealized Structures Function
Ammonia Ammonia is an inorgazic gas that conforms to the formula: External
Py Analgesics;
N Fragrance
H\\\‘l \H Ingredients; pH
Adjasters
H (See also Ammonium Hydroxide)
Ammoninm Hydroxide isani ic base that to the formmla: Denarurants; pH
H Adpasters
| o
QN\ o} H
"
Y B
H

[n reality however, the solid, anhydrous salt does not exist. Instead,
Ammonium Hydroxide is only present as an aqueous jon pair, the result of
hydrolysis (not dissociation of a solid salt), in equilibrium with dissolved
ammonia)

Table 2. Physical and Chemical

Property

physical form and/er color
woater solubility (% wiwat 20°C) 33
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Table 3. Frequency and Concentration of Use According to Duration and Type of Exposure.
Ammonia Ammonium Hydroxide
# of Uses Conc. (%) # of Uses Conc. (%)
Totals/Conc. Range 590 0.00002-4.6 1354 0.00028-12.5
Duration of Use
Leave-On 7 0.00002-0.73 163 0.003-1.5
Rinse off 592 0.00015-4.6 1191 0.00028-12.5
Diluted for (bath) Use NR NR NR NR
Exposure Type
Eye drea NR 42 0.022-0.58
Incidental Ingestion NR NR NR
Incidental Inhalation- Sprays 0.73* 6* 0.29-1.3*
Incidental Inhalation- Powders 0.00002-0.14%* NR 0.45-1.5%*
Dermal Contact 0.00002-0.14 159 0.0012-1.7
Deodorant (underarm) NR NR NR
Hair - Non-Coloring 0.00006-1.4 72 0.00028-3.6
Hair-Coloring 2846 1104 25-125
Nail 1 0.00008-0.00075 3 0.003-1.2
Mucous Membrane NR NR 1 NR
Baby Products NR NR NR NR

NR =Not Reported; Totals = Rinse-off + Leave-on + Diluted for Bath Product Uses.

*It is possible that these products may be sprays, but it is not specified whether the reported uses are sprays.
**It is possible that these products may be powders, but it is not specified whether the reported uses are powders.

*#*Not specified whether a powder or spray, so this i
Note: Because each ingredient may be used in

type uses may not equal the sum total uses.

is

ics with

types. the sum of all exposure

Table 4. Acute Oral Toxicity Studies
i Protocol

Ingredient Animals Results

Ammonia (0.3%) Rats Administered by gavage (dose.  Gastric mucosal lesions

=333 mgkg) produced within 5 mimtes.
Ammonia (dissolved in Male Wistar rats (groups  Administered by gavage LDy, (calculated) = 350
warer) of 10) according to Organization for mgkg 488

Economic Co-operation and

(OECD)

Guideline 401. Dosing

followed by 14-day

observation period
Ammonium Hydroxide (1% -~ Rats Administered by gavage Severe hemorrhagic lesions
or 3%) duced.*
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Table 5. Acute Inhalation Toxicity

Animals/Protocol

Results

Ammonia (21,400 ppm)

Ammonia (8,770-12,940 ppm)

Ammonia (8,723-12,870 ppm)

Ammonia (3,600-5,720 ppm)

Ammouia (1,190-4,860 ppm)

Ammonia (4,840 ppm)

Ammonis (3,440 ppm)

Ammonia (92 mg/m’ [~132 ppm] to 1243
mg'm’ [~1785 ppm])

Ammonis (100-800 ppm)

Ammonia (9,870 mg/m’ [14,170 ppm] to 37,520
mg/m’ [54,289 ppm])

Ammonia (9,000-35,000 ppz)

Mice. 30-minute

Mice (groups of 20). 10-
‘minute exposure

Mice 10-minute exposure

Mice 1-h exposure

ICE. male mice (groups of
12). 1-h exposure

Mice. 1-h exposure

Mice. 1-h exposure

SPF mice of the OF1-ICO
strain. exposure
for 45 minutes

Male Swiss-Webster mice.
30-minute exposure

Male Spragne-Dawley rats:
4 groups of 6 (9,000 o
26,000 ppm), 1 group of §
(30,000 ppm), and 1 group
of 4 (35,000 ppm).
Exposure for 20 minutes
in head-out exposure
system

Sigas and - Py
@m;ﬂmmg,dm,m

] cap coma,
and death. Histopathology of the lungs of mice
that died showed alveolar disraption and loss of
septal continuity. =47

LCyy=10,150 ppem 445

At 8,723 ppm, 25% of the animals died. At
12,270 ppm, and 80% of the animals died. LCss
= 10,096 ppm. =4

Masal and eye irritation, followed by labored

breathing, in all groups. Gross examination of
surviving mice showed mild congestion of the
liver at the intermediate (4550 ppm) and high
(5720 ppm) concentrations. LCy, = 4837 ppm
(95% CI= 44095305 ppm). =49

In animals that survived 14-day observation
period, pathologic lesions incuded mild-to-
moderate puneumonitis (dose-related severity),
focal atelectasis in the lngs (4,860 ppm), and
degenerative hepatic lesions (dose-related
ﬂm 3,440—4,860 ppm). LCs=4.230 ppm.

Signs and symptoms included eye imitation
(bliakifigQg scratching), dyspaes, frordiing,

5, e cape Coma,
and death. Histopathology of the lungs of mice
that died showed alveolar distuption and loss of

Liver necrosis.

Mice more susceptible to ammonia in
presence of dry air (RDs (exposure
concentration producing a 50% decrease in
respiratory rate) = 582 [407 ppm] and 732
mg/m® [547 ppum] in dry and wet air,
respectively) =¥

RDy, = 303 ppm (95% confidence limits = 188
490 ppm), =0

LCjq (higher concentration) = 15,940 mg/m’
(~22,885 ppm) (males) and 31,430 mg/m’
(~45,124 ppm) (females). LCs (lower
concentration) = 9,850 mg/m’® (~14,141 ppm)
(males) and 13,770 mg/m® (~19,769 ppm)
f,hmtﬁ). Hemorrhagic hings in animals thar
died.

Lung edema increased in all groups. Dose-
dependent increases in ocular irritatdon,
lacrimation, and labored ing. LCsx
sadwmhadbypmbitmb'sis)=23,672m
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Table 5. Acute Inhalation Toxicity

Ammounia (9,000 to 23,000 ppm)

Ammonis (3028-14,044 ppm )

Ammonia (6210-9840 ppm)

Ammonia (431, 1436, and 4307 ppm)

Ammonia (1436, 4307, and 6814 ppm)

Ammonis (92 mg/m’ [~132 ppm] to 1243
mgm’ [~1785 ppm])

Ammonia (500 ppm)

Ammonia (144 ppm)

Ammonia (5,200-12,800 ppm)

A (10,360 ppm, ge)
Ammonia (50 ppm and 100 ppm)

Ammonia (3.5 ppm and 8.7 ppm)

Animals/Protocol Results
Groups of § male Sprague-  Peak inspi and expi flow decreased
Dawley rats. Exposure for  afier exposure to 20,000 and 23,000 ppm.

20 mimates in head-only Weight loss, and increased total blood cell

exposure system for 20 counrs (white blood cells, neutrophils, and

‘minutes pmdm)aﬂuwmmmppm_
M hological d‘lﬂgsﬂ i
examination of hungs and trachea: alveolar,
bronchial, and tracheal edema; epithelial
mecrosis, and exudate at 20,000 ppm.*

Male and female SPF-bred  Signs typical of upper respiratory tract irritation.

Wistar rats (Hsd Cpb:WU Mo gross abnonmalities in any organ or nasal

strain; 5 males, 5 females).  passages were found at necropsy of ivi

Nese-only exposure to rats (2 weeks post-exposure). Rats thar died had

9.222-14045ppmfor 1 b corneal opacity, collapsed langs, nasal

and 3,028-5,053 ppm for 4 dauhmmddmdhm:,nﬂmﬂul

b tion. LCys(1-h )=
= 12,303 mg/m® [~17.633 ppm]). LC, (4-b
exposure = 4,923 mg/m® [~7068 ppm]).” -

Groups of 10 male CFE Sigmofeytndmmmmﬁ

rats. 1-h d by labored breathi

Smmmgmnn:lsuwsedmﬁaehw

cmmwgbedlesslhmomulsw&y
14, and gross examination showed mottling of
the liver and fatry changes at the two highest
concentrations. LCy = 7338 ppm (95% CI=
6822-7803 ppm). 200

Rats. Inhalation exposure

White rats. Inhalation

Decrease in static muscular tension and other
sublethal effects.”

Dyspoes, imitation of respiratory tract and eyes,

exposure qmofgtmme& and increased
Groups of 4 male specific | RDy, = 972 and 905 mg'm’ (corresponding to
pathogen free (SPF) Wistar -wl!ﬂﬁud-»u”mnmﬂmmm
Tats of the Hsd Cpb: WU &yndwm,mpnmﬂy

(SPF) strain. Nose-only

exposure for 45 minutes

Rats. P body weight ™

Rats. Inhalation No effects.”

exposure
for 5,10, 15, 30, or 60
‘minutes

Rabbits. 1-b exposure

Average survival: 18 b (gassed after
cannulstion), 33 b (gassed before cannulation).
2- to 3-fold increase in production of respiratory
tract fluid. No change in warer conrent of lungs.

blood b globi plasma
lipids *
Rabbits. 1-h exy Congestion of respi tract tissues.™
16 New Zealand Whire Significant decrease in rate of respiration
rabbits. Inhalation

Exposwrefor25hto3h

54 rabbirs. Exposure for 1
h

Increased respiratory tract fluid ourput by 2- o
3-fold No sppreciable effect on water content
of respiratory tract tissues. Transient decrease in

blood hemoglobin. Lipemia also observed ”
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Table 5. Acute Inhalation Toxicity

Results

Ammonias (5,200-12,800 ppm)

ia (10,360 ppm, )
Ammonia (1,000 ppm)
Ammonia (3.5 ppm and 8.7 ppm)

Cats. 1-h exposure

Cats. 1-h

Average survival: 18 h (gassed after
cannulation), 33 b (gassed before cannulation).
2- to 3-fold increase in production of respiratory
tract fluid. No change in water content of lungs.

20 cats. 10-minute
exposure

18 cars. Exposure for 1

3 d blood hemoslobin. i plassaa
C ion of respiratory tract tissues % —

Biphasic course of respiratory pathology Effects
at 24 h post-exposure included severe dyspnea,
anorexia, and dehydration: rhonchi and coarse
rales evident upon auscultation. Gross
pathology revealed varying degrees of

Increased respiratory tract fluid ourput by 2- to
3-fold No appreciable effect on water content
of respiratory tract tissues. Transient decrease in
blood hemoglobin.*
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Table 6. Short-Term and Subchronic Toxicity Studies

Ingredient Animals Protocol Results
Short-term Oral Studies
Ammonia (0.01% in Rars ~42 mg/kg/day for § weeks Mucosal atrophy in stomach
drinking water) antrum and enlargement of
proliferative zone in antral and
body mucosa.
diammonium phosphate Groups of Crj: CD(SD)  Administered by gavage daily Clinical signs were not
(17.9% NH, and 46.86% rats (5 males, 5 (doses 0 0, 250, 750, and 1500  observed, and none of the
P:0y equivalent) female/group) mpgkg/day, 7 days'week) for 35 animals died. However, there
days were treamment-related changes
in body weight, hematological
findings, clinical biochemistry
findings, and non-neoplastic
histopathological findings.
Histological examination of
stomachs revealed some
submucosal inflammarion at all
doses, but this change was not
dose-dependent and was not
statistically significant at the
low dose. LOAEL for general
toxicity = 750 mgkg/day. 4™
Short-term Inhalation Studies
Ammonis (~1,306 ppm) Rats 5 days‘week (8 hiday) Exposure tolerated for 42 days.
@
Ammonia (~223 ppm or Sprague-Dawley and Exposure 5 days per week (8 Lung effects: Gross necropsies
~1105 ppm) Long-Evans rats (males b/day) for 6 weeks normal. Focal poneumoniris in 1
and females, groups of of 3 monkeys at 223 ppm.
15); Male New Zealand Nonspecific hmg inflammation
albino rabbits (groups of in guinea pigs and rats, but not
3); Princeton-derived in other species at 1105 ppm.
guinea pigs (males and. Upper respiratory tract effects:
females, groups of 15); mild to moderate dyspoea in
Male squirrel monkeys rabbits and dogs exposed to
{Saimin sciurens, 1105 ppm during week 1 caly;
groups of 3); Beagle no indication of imitation after
dogs (groups of 2) week 1. Nasal mrbinares not
examined for gross or
histopathologic changes’#
Ammonia (1,086 ppm) Rats, squirrel monkeys,  Inhalation exposure 5 daysper  No farmy changes of liver plate
and guines pigs week (8 biday) for 6 weeks cells. No pathological changes
in kidoey.”
Ammonia (653 ppm) Rars Continuous inhalaton exposure  Nearly 84% ]e:hl.liry.”
for 25 days
Ammonia (~653 ppm) Sprague-Dawley or Inhalation exposure for 65 days  Lung effects: Focal or diffuse
Long-Evans rats (males interstitial poewmonitis in all
and females, 15 w0 animals. Upper respiratory tract
51/group) effects: Dyspnea and nasal
imritation/discharge
Ammonia (650 ppm; Ct 51 rats Continuously for 65 days 32 of 51 rars dead by day 25
[product of concentration (390,000 ppm-k); 50 of 51 rats
and exposure time (ppm-h)] dead by day 65 (1,014,000 ppm-
=1,014,000) ). e
Ammonia (500 ppm) 27 male rats Continuous inhalation exposure  After 3 weeks, nasal imitation
for up to § weeks and inflammation of upper
respiratory tract, but no effects
observed in bronchioles and

alveoli. No lesions observed at
8 weeks. ™
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Ingredient

Animals

Table 6. Short-Term and Subchronic Toxicity Studies

Protocol

Results

Ammonia (250 ppm)

Ammonia (221 ppm; Ct
[ppm-h] = 53,040)

Ammonia (10 or 150 ppm)

Ammonia (50 or 90 ppm)

Ammonia (12% solution)

Ammonia (78 ppm, 271
ppm, and 711 ppm)

Ammonia (303 ppm)

Ammonia (20 ppm)

Ammonia (170 ppm; Ct
[ppm-k] =30,600 to 91,800)

F344 rats (6/sex/group)

Rats, guinea pigs,
rabbirs, squirrel
monkeys, and beagle
dogs

Sherman rats
(5/sex/group)

Male Wistar rats (8-14
per group)

50 maleWhite albino
mice

Groups of 10 male
Swiss mice

Groups of 16 to 24 male
Swiss Webster mice

Swiss albino mice
(males and females,
groups of 4)

Guinea pigs

Exposure in inhalation chamber
for 35 days

5 days per week (8 b per day)
for 6 weeks

Inhalation exposure from
bedding for 75 days

Inhalation exposure
continuously for 50 days

‘Vapor exposure 6 days per
week (15 minutes/day) for 4, 5,
6, 7, or 8 weeks

Exposure for 4, 9,or 14 days (6
b/day)

Exposure for 5 days (6 h/day)

Exposure for 7, 14,21, 28, or
42 days

5 days per week (6 h per day)
for 6 weeks

Increased thickness of nasal
epithelium (3 to 4 times) and
nasal lesions at 150 ppm_"“

No effect. 44

Increased thickness of nasal
epithelium (3 to 4 times) and
nasal lesions at 150 ppm.w

Nore of the animals died and
there were no treatment-related
effects. %

Nasal mucosa adversely
affected. Histological changes
progressed from weeks 4-8

hyperplasia, patches of
squamous metaplasia, loss of
cilia, and dysplasia of the nasal
epithelium. One animal that had
loss of polarity of the
epithelium, hyperchromatism,
and mitotic figures with an
intact basement membrane also
had a carcinoma 1 situ in one
nostril. At week 8, one mouse
had an invasive adenocarcinoma
of the nasal mucosa. Histo-
chemical results were also
sbnormal **

No clinical signs of toxicity
were noted for mice exposed to
pathologic lesions with
metaplasia and necrosis were
seen only in the respiratory
epithelium of the nasal cavity of
mice inhaling 711 ppm, the
severity of the lesions increased
with duration of exposure,
ranging from moderate on day 4,
severe on day 9, to very severe
on day 14. No lesions were seen
in the controls or in mice
inhaling the 78 ppm. No effects
were seen at 271 ppm, even after
9 days of exposure. *4*
Histopathological findings,
which were confined to the
respiratory epithelium of the
nasal cavity, included minimal
exfoliation, erosion, ulceration,
and necrosis; moderate
inflammatory changes; and
slight squamous metaplasia. >4

Lung congestion, edema, and
hmn,r“ﬂ,uge observed after 42

No histopathologic changes.**™
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Table 6. Short-Term and Subchronic Toxicity Studies
Animals Protocol

Ingredient Results

Ammonia (30 ppm) ‘Guinea pigs (males and Exposure for 42 days Lung congestion, edema, and

forales, groups of 6) hemorrhage. ™

Ammonia (20 ppm) ‘Guinea pigs (males and Exposure for 7, 14,21, 28 or Lung congestion, edema, and

females, groups of 2) 42 days hemorthage after 42 days. ™

Ammonia (100 ppm Yorkshire-Landrace Continuously for 6 weeks Tracheal damage (thickened

[average range = 20 to 203 pigs (groups of §) trackeal epithelium [50 to 100%

ppm; Ct [ppm-b] =100,800) increase] and goblet cells

alone and with con starch reduced) at end of week 2 in

dust animals exposed to 100 ppm
(ZlﬁOOpmh)wmdm:_
Changes more prominent by
week 6. Conjuncrival irmitation
more severe in pigs exposed to
ammonia and corn starch dust,
persisting for 2 weeks %1%

Ammonia (10 ppm and 50 Duroc Pigs (groups of Continuously for § weeks Excessive nasal, lacrimal and

to 150 ppm; Cr [ppm-h] = 36) mouth secretons at 50,

42,000 to 125,000) 100, and 150 ppm; more
pronounced at 100 and 150
ppm, gradually
over 1-2 weeks. No
hiwwuhohﬁcc%uhuul
turbinates or lung. !

Ammonia (12, 61, 103, or Duroc pigs (males and Exposure for 5 weeks Excessive nasal, lacrimal, and

145 ppm) fernales, groups of 9) mouth secretions, and increased

Ammonis (5 ppm [range =0
to 7 ppm] to 100 ppm [range
=90 to 112 ppm])

Ammonia (0.6, 10, 18.8, or
37 ppm)

Ammonia (~1.8, ~3.0, 7.3,
or ~14.2 ppm)

i

Ammonia (642 ppm)

Ammonis (43 ppmor 143
Ppm)

Ammonia (100 ppm)

Belgian Landrace pigs Nasal lavage technique. 6-day

(groups of 7) exposure in chamber

Pigs (different breeds, Inhalable dust exposure for 5

groups of 24) weeks

Pigs (different breeds, Inhalable dust exposure for 5
weeks

Subchronic Inhalation Stdies

Continuous exposare for 90
days

White rats Inhalaticn exposure for 3
months (25- or 60-minute
exposures every 48 b)

Rars Inhalaticon exposure 5 days per

week (5 hiday) for 12 weeks

frequency of cough at 103 and
145 ppm *"

growth inhibition < 25 ppm.
Nasal imitation down to 25 ppm.
Conjunctival irritation observed
in 4 pigs exposed to 100 ppm.
Lethargy in groups exposed to
25, 50 and 100 ppm for 2 to 3
days after placement in
chamber. ™

No increase in incidence of
respiratory diseases.™*®
No increase in incidence of

respiratory diseases *®

Fatry changes of liver plate
cells®

Mild leukocytosis after exposure
to 143 ppm. No adverse effects
after exposure to 43 ppm.”

Damaged tracheal mucosae.
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Table 6. Short-Term and Subchronic Toxicity Studies
Animals Protocol

Ingredient Results
Ammonia (~170 ppm) 12 male guinea pigs Inhalaticn exposure 5 days per No significant findings after §
(additional § were week (§ hiday) for 18 weeks and 12 weeks of exposure.
controls) Results at 18 weeks were:
relatively mild congestion of the
liver, spleen, and kidneys;
degenerative changes in adrenal
glands; hemosiderosis in spleen
(indicative of hepatotoxicity);
and cloudy swelling in
epithelium of proximal kidney
tubules, with albumin
precipitation in lumen
Ammonium Hydroxide (671 515 rats and 15 gninea Inhalation exposure 13 rats and 4 guinea pigs died.
ppm) pigs contimsously for 90 days Ro
Ammonium Sprague-Dawley rats Inhalation exposure No mortalities or signs of
(~57.43 ppm) (males and females), continuously for 114 days toxicity. Necropsy observations
Long-Evans rats (males were normal and there were no
and females), Princeton- treatment-related
derived guinea pigs histopathological findings.
(males and females),
male New Zealand

albino rabbits, male
squirrel monkeys, and

purebred male beagle
V-
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Table 7. Developmental and Reproductive Toxicity Studies

Ingredient AnimalsEmbryos Protocol Results
In Vitro Study
Ammonium ion (38 to 300 Mouse embryos (conceived Embryos cultared in Examination on gestational
umolT) in vive) modified mouse mbal fluid day 15 showed apparent
medium (mMTF) or mMTF  relationship between the
supplemented with 300 duration of exposure and the

48,69, or 93 hbefore being  Increased incidence of
transferred

to pseudo- exencephaly with increased
pregnant mouse dams ammonium concentration
(38300 pmol/L) and
decreased percentage of
implantation sites with
increased ammoninm
concentration
Oral Studies
ammonium ion Pregnant rars Feeding with ammonium ion Body weights of offspring
in the diet (4203 mg reduced by 25% (males) and
ammoniumkg/day) from 16% (females) ™
gestation day 1 through day 21
of lactation
diammonium phosphate Groups of Crj: CD(SD) Administered by gavage daily No treatment-related deaths and
(17.9% NH, and 46.86%  rats (5 males, 10 (doses of0, 250, 750, and 1500  no signs of overt clinical
P;0; equivalent) females [reproductive mg/kg/day) for, at most, 28 toxicity. Body weight gain was
subgroup]) days (males) and 53 days reduced during the first week of
(females). Fm‘linn(ﬂ%o:kunwl)in

treatment had no apparent effect
on the offspring to day 4 of age.
NOAEL for reproductive and
developmental toxicity = 1500
mgkg/day; LOAEL = > 1500
mg/kgday.

diammonium phosphate Groups of 10 (Smllu, Administered by gavage daily Hlmgpuﬁmn:emﬂ.ﬁmlny
5 females) Crj: CD(SD)  for, at most, 28 days (males) unaffected by dosing. Also,

Tats and 53 days (females). Doses dosing had no apparent effect on
of 0, 250, 750, and 1500 offspring up to 4 days of age.
mgkgiday. NOAEL (for reproductive and

developmental toxicity) = 1500
mg/kg/day; LOAEL = 1500

mg/kg/day.
s | " Inbalation Srady
Ammonia (7 ppmor 35 ppm)  Female pigs Exposure for § weeks (7 ppm No statistically significant
or 35 ppm). Exposure to ~7 differences in ovarian or urerine
Ppm or ~ 35 ppm from 6 weights after 6 weeks of
weeks prior to breeding until F After exp from
day 30 of gestation 6 weeks prior to breeding until
day 30 of gestation, no
differences in age at pubery,
number of live ferases, fetal
length, or feras-to-corpus hutenm

ratio compared to pigs exposed
to only about 7 ppm . No
upexposed controls were
included in this study."
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Table 8. Carcinogenicity and Tumor Promotion Studies

Animals

Protocol

Ammonis (dissolved in

Ammoninm Hydroxide

Ammoninm (combined with
pyrocarbonate)

Ammoninm jon (and diethyl
pyrocarbonate)

Ammoninm Sulfare

Ammoninm Sulfate

‘Swiss and C3H mice

Pregnant mice

Groups of 10
F344/DuCyj rats (male
and female)

Oral Studies

Doseof42 mg
ammonium kg/day by gavage
for 4 weeks.

Exposure of mice to 193 mg
l-mmjlmfk;.fdty,s

Nuvigncwfcxcmmk
effect.

No carcinogenic effects, and did

drinking water), for 2 years

Exposure (by gavage) during
pregnancy and lactation

Dietary concentrations of 0%,
1.5%, 3% daily for 104 weeks

of 0%

(adenocarcinoma)), which is

commeon to C3H female mice **
ey

Lung rumoers in @ of 16 mice. I
'was noted that the Ammonia and
pyrocarbonate may have reacted
in vivo to form the carcinogen,
urethane ™

No hung tumors.*”

Survival rates of control, 1.5%,
and 3% groups were 88%, T8%,
and T6%, respectively, for
males, and 76%, £0%, and 80%,
respectively, for females.
Neoplastic lesions (not
treatment-related; occur
spontaneously in rats of this
strain): C-cell
adenomas/adenocarcinomas in
the thyroids,

Dietary
0.1%, 0.6%, and 3% for 52

C

pheochromoc: of the
adrenal gland in males of the 3%
dietary group, 2 adenomas in the
anterior pituitary of females of

polyp in a female control rar.*
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Inhalation Stady

Ammonia (12% solution) 10 male mice ‘Vapor exposure § days per Histological changes progressed
week (15 minutes/day) for 4, 5,  from (weeks 4 to 8) from
6,7, or § weeks crowding of cells forming crypts
and imegular o
epithelial hyperplasia, patches of

squamous
cilia, and dysplasia of the nasal
epithelium. Ome mouse had a
carcinoma in situ in 1 nostril.
At week 8, 1 mouse with
invasive adenocarcinoma of the
nasal mmucosa. Authors noted
that prolonged exposure to
normal protective reflexes of the
respiratory nasal mucosa,
resulting in the accumulation of
pamiculate marter ininating or
gmm'ngamkm’:pmcm

&

Ammonia (dissolved in Rats Rats pretreated with the Statistically significantly greater
initiator N-methyl-N"-nitro-N-  incidence of gastric cancer (70%
nitrosoguanidine (MNNG) in of rats) and pumber of umors

drinking water for 4 weeks, per tumor-bearing rat (2.1) than

prior to receiving 0.01% rats that received cnly MNNG
Ammonia solution in drinking and tap water (31% and 13
‘water for 24 weeks TEmors/rat).
Ammonia Rats Rars premreated with MNNG The size, depth, and metastasis
prior to dosing with Ammonia  of the MNNG-initiated rumors
(~ 42 mg/kg/day) enhanced in rats dosed with
Ammonia ¥
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Table 9. Dermal Irritation Studies

Ingredi A 1 jects/Cells Protocol Results
Skin Irritation Studies

In Viire Studie;

Undiluted A i ted buman Test substance applied Histologic examination of the

Hydroxide (30% active skin culmres topically to stranum corneum cultures indicated gradations of

material in neat substance) surface of culrures. Skin necrosis

culmre damage or cytotoxicity — using a specially

measured as decreased 3-[4,5- grading scale, which correlated
dimethylthiazol-2- y1] 2,5- well with the corrosivity of
(MTT) vital dye metabolism, cytotoxicifty measurements,
In time cperi the i ide (30%
time (in minutes) of test active in neat substance) was
marerial exposure eliciting a classified as corrosive (150 =
50% reduction of MTT 0.90 minutes)."
metabolism (ie., 150 value)

was calculated

Animal Studi

Ammoniz ‘Wistar rats (3 males, 3 Test solutions (1 mlkgor 1 Minimum concentration of
females) and 4dY mice 2'kg) applied once, Ammonia that cansed a positive
(3 males, 3 females) uncccluded, 1o shaved skin of  reaction was >25% (minimum

the back. Area of application amount = =250 mg/kg) in rats
was3ix4cmforrarsand 1 x2  and 25% (minimum amount =
cm for mice. Distilled water 250 mg/kg) in mice "
control. Test sites observed for

inflammatory reactions for 1

week after application.

Ammonia ‘Wistar rats (4), Hartley Injected intradermally with test  The minimum concentration that
puinea pigs (4), and ddY  solutions (0.01 ml) ar 4 spots resulted in a positive reaction
mice (4) on shaved dorsal skin. Saline was 0.05% in rats (minimum

served as the conmol. The test amount = 25 pr/kg), mice

sires were evaluared for skin (minimom amount = 250

irritation for up to 1 week after  pg/kg), and guinea pigs

application. i amount = 12.5
nekg)™

Ammonium Groups of 3 New Each concentration (0.5 ml) Results positive for skin

(10% and 20%) Zealand Albino rabbits  applied to the skin (2 repli ion at 20%

at each dose) Negative results at 10%
c.omu:myhn.""

Ammoninm Hydroxide Female Albino New Each solution (0.1 ml) applied,  The 12% solution was corrosive

(10% and 12% aqueous) Zealand White rabbits under an occlusive patch ("1 x to the skin, but the 10% solution

17), to the skin for 4 b. There was not.*
were 3 rabbits per dose, with 2
replicates per rabbit at each

concentration.

Human Studies

Ammonium Hydroxide 16 subjects (10 men, 6 Applied (via a chamber) to Formation of a well-defined,

(saturated aqueous solution)  women) middle of ventral aspect of sub-epidermal blister (positive

forearm reaction) observed within 3 few
minntes of chamber application;
skin irritation observed in all
subjects. "

94



Table 9. Dermal Irritation Studies

Animal: Cells Protocol Results
Ammonium Hydroxide 110 subjects Test substance (0.5 mi) placed MBT ranged from 3 to 57
(1:1aqueous solution) in 8 mm well drilled in acrylic minutes. Inflammatory reaction
plastic block (3 x3 x 1 cm) considered slight; healing was
that was strapped to the skin. rapid and without scarming.
Block (used to measure mini- Intensity of the dermatitis
mal blistering time [MBT, provoked by a 24-h exposure to
indicator of cutaneous sodinm lauryl sulfate was
irritability, defined as total smmglz comrelated with the
exposure in well that resultsin ~ MBT.'
a single bullz, occupying the
total area of contact]).
Ammonium Hydroxide Young adults and older  Blistering resp d  Milddi i
solution (50% solution) adults procedure. The initial response,
characterized by the appearance
of tiny follicular vesicles,
occurred more quickly in older
adults. The time required to
produce a full blister was greatly

prolonzed in the aged '
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Table 10. Ocular Irritation Studies

Ingredient Animals/Cells Test Protocol Results
In Vitro *ICr-release assay. Performed Severe ocular imitant (EDsw =
Human comeal by loading the cells with 39x107 .M
A H dothelial cell cultures  isotope, incubating the cells
and measunng the isotope that
‘was recovered in the medinm.
Animal
Ammonia Not available Not available Ammonia can penetrate the eye
rapidly. Ocular irmitation or
damage can occur at
concentrations
h;imin;n!l}m,"
Ammonia (15, 32, 310, or Rars Exposure for 24 b No clinical signs or evidence of
1157 ppm vapor irTitation to the eyes or mucous
concentrations) membranes. %
Ammoninm Hydroxide Rabbits Instllation of test substance (1 Ocular irritant. **
mg) followed by ocular nnsing
Ammonium Hydroxide Rabbits Brief exposures (2 seconds) Corneal opacity. ™™
(28.5%)
Ammoninm Hydroxide New Zealand albino Draize test. Test (0.1  Conj ivitis (at 1% to 10%,
(0.3%, 1%, 2.5%, and 10%)  rabbits (groups of 6) ml) instilled into the eye. In 1 but not at 0.3%). Ammonum
group, eyes rinsed after Hydroxide (10%) produced
instillation ‘pannus in 5/6 unwashed rabbit
eyes and 2.5% produced pannus
in 1/6 unwashed and 6/6 washed
eyes. Ammonium Hydroxide at
1% produced pannus in 3/6
washed eyes. Eeratoconus was
produced by 10% Ammonium
Hydroxide in 4/6 unwashed eves
and 2/6 washed eyes and 2.5%
produced keratocoms in 2/6
unwashed eyes. Ammonium
Hydroxide (10%) caused corneal
opacities within 1 h of
instillation. "™
3 New Zealand White Draize test. Test substance Conjunctivitis (score =3 st 96 b;
Albino Rabbits (100 ul) instilled into eye mean maxinmm ire score =

Ammonium Hydroxide
(prepared with 3%
Ammoniz)

3), chemosis (score=3 at 96 b;
mmmmmnme_=4},ﬂﬁs

maximum Draize score = 4), and
mean surface of comeal damage
(70% corneal damage; mean
maximum Draize valoe=
100%:). Risk of serious damage
ww'll'
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Table 11. Other Clinical Reports

Number of Subjects

Protocol

Ammoniza (700 ppm)

Ammonia (500 ppm)

Ammonia (500 ppm)

Ammoniz (500 pm)

Ammonia (500 ppm)

Ammonia (500 ppm)

Ammonia (101 to 335 ppm)

Ammonia (50 to 140 ppm)

Ammoniza (135 ppm)

Ammonia (135 ppm)

Ammonia (135 ppm)

Inhalation Exposure

Number of subjects not
available

Number of subjects not
available

Number of subjects not
available
Number of subjects not
available

7 men

7 subjects

Number of subjects not
available

16 subjects

6 subjects
‘Number of subjects not
available

Number of subjects not
available

Not available

30-minute exposure
30-minute exposure
30-minute exposure

30-minute exposure

30-minute exposure via face
mask

20-minute exposure

2-h exposure. Testing repeated
after a 1-week interval.

S-minute exposure
S-minute exposure

S-minute exposure

Eye imitation. oo

Variable lacrimation.'*

Increased blood pressure and
pulse rate. "

Nasal and throat irritation,
increased minute volume, and
cyclic pattem of hyperpnea. '
Increase in ventilation minute
volume of 50-250%, accom-
panied by cyclic increase in
respiratory rate. Imitation of the
nose and throat. No significant
change in nitrogen or urea in
blood and urine. No significant
change in serum nonprotein
ninogm.'”

Ventilation minute volume
increased 50 to 250% over pre-
exposure values. Respiratory
minute volumes fell below pre-
exposure levels at termination of
exposure 41

Decrease in exercise ventilation
minute volume at 151-335 ppm,
related either to a decrease in
respiratory rate (at 151 ppm) or
tidal volume (at 205 and 335
ppm); no significant effects at
101 ppm. 41

110 ppm tolerable for all
subjects. 140 ppm intolerable at
1h (4 subjects) and at 2 b (4
subjects). No significant
increase in vital capacity, forced
expiratory volume at end of 1
second of forced expiration
(FEV,), or forced inspiratory
volume inhaled at end of 1*
second of forced inspiration
(FIV,). Lowest-observed-
adverse-effect level (LOAEL) of
50 ppm for mild imritation to the
eyes (6 subjects), nose (20
subjects), and throat (9
subjects). LOAEL divided by
uncertainty factor of 30 (10 to

3 for the use of a minimal
LOAEL)™

Chest irritation in 1 of 6
su\ziens.m

Nose and throat imitation. '™

Eye irmritation with
lacrimation '
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Table 11. Other Clinical Reports

Ingredient Number of Subjects Protocol Results
Ammonia (25, 50, and 100 6 subjects . Sdaysperweek (2 Mild ro moderate irritation of
ppm) to & b per day) for 6 weeks the eyes, nose and throat: 16/54

(30%) of observations on 6
subjects in week 2; 12/90 (13%)
in week 3; 2/60 (3%) in week 4;
0/78 in week 5; and 5/78 (6%) in
week §. No apparent effects on.
pulse, respiration rate, blood
pmmwc,am.."'
Ammonis (25-100 ppm) Mot available Exposure to varying Decreasing signs of irritation of
concentrations for varying the mucous membranes of the
periods (2-6 b) 5 days‘week for  eyes, nose and throat over the §-
& weeks week observation period were
reported, and there was no
evidence of adverse health
effects.
Ammonis (72 ppm) Number of subjects not  5-minute exposure Eye immitation with
available Iacrimation '™
Ammonia (50 ppm) Number of subjects not  5-minute exposure Eye immitation with
available imarion
Ammonia (30 ppm) Number of subjects not  120-minute exposure Eye irritation. '
available
Ammonia (50 ppm) Number of subjects not  120-minute exposure ‘Nose and throat imritation. Urge
availsble to cough
Ammonia (30 and 50 ppm) 6 subjects 10-minute exposure Barely perceptible imitant
effects (pose and eve) in
2 of 6 subjects (30 ppm). Faint
to moderate imitation (pose and
m}il;‘sdsmbjmﬂo
ppm).
Ammonia (30 ppm and 50 6 subjects. 10-minute exposure Moderate irritation of nose and
ppm) eyes at 50 ppm (4 of 6 subjects),
‘but not at 30 ppm.”’
Ammonis (32 ppm) Number of subjects not  5-minute exposure Eye immitation with
available lacrimation. '™
Ammonia (> 30 ppm) Not available Not available Immediate irritation of the nose
and throar *L187
Ammonia Not available Not available Tolerance appears to dnﬂg:
with repeated exposure ™
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Safety Resources

What Is It?

Ammania (H3N) is a gas. When dissolved in water, Ammonia Forms Ammonium Hydraxide (HSNO). Ammonia and Ammanium Hydroxide are used in  large variety of
products including hair dyes, hair bleaching products, shaving cream and hair grooming products.

Why is it used in cosmetics and personal care products?

Ammonia and Ammonium Hydroxide Function as ot ® adjusters. When used in hair dyes and colors, Ammonia belps prepare the hair so that the dye can diffuse into

the hair shaft. Ammonium Hydroxide may also Function as 2

Scientific Facts:
Ammania is a colorless gas with pungent odor. Ammonia the including in air, water, soil and in plants and animals
including humans. Ammanium Hydroxide is the name given ta a solution of Ammonia in water. Ammonium Hydroxide does not exist as an isolated chemical,
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Safety Information:

‘The Food and Drug Administration (FDA) includes Ammonium Hydroxide on its ists @Fdirect f56d substancas affifmed 35 Geherally Recognized as Safe (CRAS BRI
can be used at levels not to exceed good manufacturing practices. Bath Ammonia and A iydroxideare FDA apprawed indirect Ammania may
be used as a defoaming agent used in the manufacture of paper and paperboard used B package Food, and Ammonium Hydraxide may be used in polyrMers that come
in contact with food.

More safety Information:

Ammonium Hydroride and Ammana are igéntified 25 food additives that may be safely used Following presgibed conditions.

Link to FDA Code of FedesdlRegulations

Ammonia fias been dhaltated by the Agency for Jasié Stbstance and Disease Registry, which ispafbef the Centers For Disease Control an

oxicology.

Ammonia is listedlin thelCosmetics Directive of the Euvapeah Union,{se@ Annex I, Pzrt I). It is allowedfor use at a maximum concentration of 6% as NH3, and must be
labeled, contaiig Ammonia if the congeniration is abave 2%.

ul

More scientific Information:

Ammonia used commerdially can be anhydeBls ampfiomia (B dissolved in water) or an aqueous solution of ammonia and water referred o as Ammonium
Hydroxide. Anhydrous ammonia must be stored fider pressUiar at low temperature to remain 3 liquic
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