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3 Polysorbate 80 9005-65-6 5.0 ol BT e | R A
4 | Dimethicone 63148-62-9 / 3.0 LEDR-BE
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9016-00-6
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Sl INCI'Name Cas No. w/w% 5
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Declaration of Conformity
REF AR AL P ERR S FARL RSB ARG EN ASTH

e

| hereby declare that the products described below manufactured in conformity with

Cosmetic Good Manufacturing Practice

SRR E1 8 &
Manufacturer's Name

oo~ W R
Manufacturer's Address

N R U B

'

Product forms
. P
L N 4 7P

The process of operations

B E A ERELNF ] R T A ET AR ERENTE A F
HIAARER FRERES S fE e

Where violations of this declaration occur, | agree to take the legal responsibilities.

2EPE A (Signature) e ;%—E'i—]%
Applicant _;,_{ AN '_13:‘.
B '%' AL S (Signature)

Person in charge é —g— A g
Bom SRR KA AR

Company Tax ID No. / ID Number
Wy
Address:

PoE AR ¥-: 3 p

Date year month day
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INCI Name w/w%
Aqua 55.0
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Polysorbate 80 5.0
Dimethicone 3.0
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INCI name : Alcohol

Product Name

ethanol/ethanol absolute

CAS NO 64-17-5
EINECS No.: 200-578-6
Chemical formula: C2H60
Molecular weight: 46.07
Viscosity:
1.074 mPa.s,20°C
Melting point: -114°C
Flashing point: 13°C
Density: 0.789g/cm?
PH: 7.0 (10g/1, H20, 20°C)
Boiling point: 78.4°C

Vapor pressure:

5.8 kpa,20°C

Explosive limit:

3.1-27.7%(V)

Characteristics Specifications Results
Specific Gravity @ 60°F (15.56°C) NMT 0.7962 0.7959
Proof NLT 199.0 199.12
Ethyl Alcohol, % volume NLT 99.5 99.3
Appearance Bright and clear, free from Pass
suspended matter
Order Characteristic ethanol Pass
Water, wt. % 0.7 max 0.6
Color, Pt-Co 0.0 Pass
Chloride (mg/L) 1 max 0.02
Inorganic Sulfate (mg/kg) 1 max 0.0

17




INCI name : Polysorbate 80

Certificate of Analysis

Product Name:
TWEEN® 80

CAS Number:
9005-65-6

TEST
SPECIFICATION
hydroxyl value
747

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/%

18

Standard Value

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



INCI name : Dimethicone

Certificate of Analysis
(Representative Sample Certificate)

Product Name: Cyclo-Dimethicone
INCI Hame: Cyclomethicone, Dimethicone
CAS Number: 9006-65-9, 541-02-6 & 69430-24-6
Expiration Date: 24 months from production date

_P 5 lﬁ- ll I I "
Appearance Clear, Viscous Ligund PASS
Viscosity cps G24' L 95 SO00-10000 CF5 9600 CF5
Specific Gravity @ 22°C 0.95-0.97 0.956
Refractive Index @ 22°C 1.350-1.450 1.359
% llon-Volatiles 13.0-18.0% 16.5%
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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:

Molecular Weight: 35.05
G Linformation:

Corrosive to Cu, Ni, Zn & Sn and their alloys such as bra

Typical Assay: 28.0 - 30.0 % wiw
Specific Properties and Impurities [Tvpical levels]:

Appearance

Residue after ignition

Carbon dioxide (CO2)

Chloride (CI)

Nitrate (NO3)

Phosphate (PO4)

Sulfate (SO4)

Heavy metals (as Pb)

Substances reducing permanganate

Aluminium (Al)

Barium (Ba)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Ma)

S5,

Passes test
=0.002%

< 0.002%

< 0.00005%
< 0.0002%

< 0.0002%

< 0.0002%

< 0.00005%
Passes test
<0.0001%

< 0.00001%
< 0.00002%
< 0.000005%
<0.0001%

< 0.000002%
< 0.000002%
< 0.000002%
<0.00005%
< 0.000005%
<0.000002%
=0.0001%

< 0.000002%
=0.000002%

20

Product Code:
CAS No.:

Hazard and Safety Data

UN Group: n
Class: 8
UN Number: 2672

Hazchem code: 2R
CS MSDS Code: 1CHOU

Poison schedule:  S6

Emergency
Procedure Guide No.. 37

AAQDS
1336-21-6



INCI name : p-Phenylenediamine

CAS No. 106-50-3

Molecular

CoH8N2
Formula:

Molecular

. 108.14
Weight:

EINECS: 203-404-7

Boiling point 267 °C(lit.)
Storage temp. 2-8°C
Density 1135 g/cm3 (20°C)

p-Phenylenediamine 3 % A & 5 A7#] » ¥ B 4p B COA
10.5 Impurities @

ORTHO-PHENYLENEDIAMINE (1,2-DIAMINOBENZENE) CONTENT, 0.1% MAXIMUM; AND IRON CONTENT, 50 MG/KG MAXIMUM.

IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans. Geneva: World Health Organization, International Agency for Research on
Cancer, 1972-PRESENT. (Multivolume work). Available at: https://monographs.iarc.fr/ENG/Classification/index.php, p. V16 126 (1978)

» Hazardous Substances Data Bank (HSDB)

10.6 Formulations/Preparations Q)

ONE TECHNICAL GRADE OF PARA-PHENYLENEDIAMINE AVAILABLE IN THE USA HAS THE FOLLOWING SPECIFICATIONS: PURITY, 99.2%
MINIMUM; MOISTURE CONTENT, 0.1% MAXIMUM; ORTHO-PHENYLENEDIAMINE (1,2-DIAMINOBENZENE) CONTENT, 0.1% MAXIMUM; AND
IRON CONTENT, 50 MG/KG MAXIMUM.

IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans. Geneva: World Health Organization, International Agency for Research on
Cancer, 1972-PRESENT. (Multivolume work). Available at: https://monographs.iarc.fr/ENG/Classification/index.php, p. V16 126 (1978)

b Hazardous Substances Data Bank (HSDB)
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INCI name : Resorcinol

Product Name: Resorcinol
Catalog Number: BCNS5BSI1
Batch Number: KLKHI12b01

1. PHYSICAL AND CHEMICAL PROPERTIES

Molecular Formula: C6HA02
Molecular Weight: 110.1
Purity: =08%
Cas Number: 108-46-3
Physical Description: White powder
2. ANALYTICAL DATA
HPLC: Shows =98% purity
NMR: Consistent with structure
3. CHEMICAL STRUCTURE
_H
o
T
T J

Diaenick. com

4. USAGE GUIDE

Storage: Store the product in sealed, cool and dry condition.

General tips:  For obtaining a higher solubility, please warm the tube at 37 degrees Celsius
(98.6 degrees Fahrenheit) and shake it in the ultrasonic bath for a while.

22



Ammonium lauryl ether sulfate

INCI name : Ammonium Laureth Sulfate

PubChem CID

Structure

Chemical Safety

Molecular Formula

Synonyms

Molecular Weight

Parent Compound

Component Compounds

Dates

51913
* i
L anaaael Ly
2D D

Find Similar Structures

Cormosive Irritant
Laboratory Chemical Safety Summary (LCSS) Datasheet
CigH33NOsS

Ammonium lauryl ether sulfate
Ammonium laureth sulfate

32612-48-9

azane;2-dodecoxyethyl hydrogen sulfate
Ammenium laureth-5 sulfate

More...

32748

e CID 24761 (2-Dodecoxyethyl hydrogen sulfate)

+ CID 222 (Ammonia)

e CID 24761 (2-Dodecoxyethyl hydrogen sulfata)

Modify Create
2021-10-30  2005-08-08

3.1 Computed Properties

@@

Property Name

Molecular Weight

Hydrogen Bond Donor Count
Hydrogen Bond Acceptor Count
Rotatable Bond Court

Bxact Mass

mManoisotopic Mass

Topological Polar Surface Area
Heawy Atom Count

Formal Charge

Complexity

sotope Atom Count

Defined Atom Stereccenter Count
Undefined Atom Stereocenter Count
Defined Bond Stereocenter Count
Undefined Bond Stereocenter Count
Covalently-Bonded Unit Count

Compound ls Canonicalized

Property Value
32748
2

15
327.20794433
327.20794433
8.2 A%

o
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Reference

Computed by PubChem 2.1 [PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.15 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.15 (PubChem release 2021.05.07)
Computed by PubChem 2.1 (PubChem release 2021.03.07)
Computed by PubChem 2.1 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.15 (PubChem release 2021.05.07)
Computed by PubChem

Computed by PubChem

Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem (release 2021.05.07)



INCI name : Sodium Bisulfite

Product Mame:

Sodium bisulfite - ACS reagent

Formula:
Formula Weight:

Product Specification

NaHSO3
104.06 g/mol

NaHSO,

TEST Specification
Appearance (Color) White

Appearance (Form) Powder or Crystals
Infrared spectrum Conforms to Structure

Titration by Ma25203
% 302
Insoluble matter
Chloride Content
Heavy Metal
As Lead
Iron (Fe)
Meets ACS Requirements

24

v

585 %

0.005 %
0.02 %
0.001 %

1A 1A I A

0.002 %
Current ACS Specification

| A



INCI name : m-Aminophenol

TecHnicaL Data SHeer

Product: m-Aminophenol

CAS No. 591-27-5
Malecular structure:

HO ’Q\MH2

Molecular formula:  CEHTND
Malecular waight: 10913

Specifications:
Furity 29% Min,
Moisture 0.5% Max.
Ash 0.1% Max.
Melting Point 119 C-1230
Application:

Intermediate of dye and pharmaceutical, used to, produce antitubercular drug, p-amino
salicylic acd, stabilizer, developer, etc

Storage:
Keep container tightly closed in a dry, cool and well-ventilated place.
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INCI name : Disodium EDTA

Heavy metals
Assay Disodium edetate dihydrate
Microbial contamination

Total Aerobic Microbial Count (TAMC)
Total Yessts and Mouds Count (TYMC)
Resicual soivenls

TSEBSE-staternent

Disodium edetate

Requirement

White or aimost white, crystaline powder
o precipitate

Clear and colouriess
40-55

==01

<= 80

<= M

885- 10108

==10
=1

Ha contamination with TSE/GSE sk mabenals
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INCI name : Hydrogen Peroxide (28% Solution)

H203/H:0 vapour

CAS-No. 7722-84-1
EINECS-No. 231-765-0
Other No. (CIPAC, None
ELINCS)
IUPAC Name Hydrogen peroxide
Common name, Dihydrogen dioxide, hydrogen dioxide, hydrogen peroxide
synonyma
Molecular formula H.0,
0 H
Structural formula H/.- \\O/
Molecular weight (g/mol) |34.01
Subsection | Method Purity® | Results
1
Melting point | Thermal analysis | 100% -0.40 - -0.43°C
(freezing
temperature)
Boiling point | Extrapolation of | 100% 150.2°C at 101.3 kPa

pressure

compaosition

Curves
Bulk Measurements 100% 1.44 -g,.f:r'n’ ligund at
density/ 252C 1.71 gfem?
relative solid at -20°C
density
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Vapour Extrapolation 100% 214 Pa, at 20°C
pressure from the (293 K) :
measured 299 Pa, at 25°C
H205/H-0 vapour (298 K) :
pressure curve
Solubility in 100% miscible in water in
water all proportions
Henry ‘s Law | Measurement; 100% 7.5¥10™ Pa*m?®/mol
Constant H equilibrium gas- at 20°C
phase
Dissociation | Measurement 100% K.= 2.4 ¥ 10" at
constant 25°C
pKa: 11.62
Surface Capillary rise 100% result: 83.3 mN/m at
tension method oecC
result: 80.4 mN/m at
20°C
Partition Calculation 100% log Koew = -1.57
coefficient
n-
octanol/wate
r
Viscosity Measured 100% 1.249 mPa*s at 20°C
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INCI name : Glycerin

Certificate of Analysis

GLYCERIN

Glycerin 99.7% USP / Kosher Grade

Test

Assay % by wt.

Color, APHA

Specific Gravity 25°C
Residue on Ignition (%)
Chlorides (ppm)

Sulfates (ppm)

Chlorinated Compounds (ppm)
Moisture (%)

Fatty Acids & Esters (titrant: 0.5N NaOH)
Arsenic (ppm)

Heavy Metals (ppm)

Ethylene Glycol Content(%)
Diethylene Glycol Content (%)
Identification By IR
Identification By GC

USP Monogram

Result

99.7
9.0
1.2613
0.001
<1.0
<1.0

< 1.0
0.3
NMT 0.3
<1.0
<1.0
<0.001
< 0.001
PASS
PASS
PASS
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Specification

99.7 Min.

<10

1.2612 Min.

< 0.005

<10

<20

<5

0.30 max.

<NMT 1.0 ml

<15

<5

<0.1

<0.1
Match to Standard
Match to Standard
Match to Standard



INCI name : Urea

CERTIFICATE OF ANALYSIS
Name of Product  : Urea AR
CAS No. : 57136
|TESTS RESULTS ____ PRESCRIBED
DESCRIPTION Complies White crystals or crystalline powder.
CLARITY Complies Solution of 5 g i 50 ml of water 15 clear
and colourless.
GUARANTEE ANALYSIS
ASSAY 99.48% NLT99.5%
MELTING RANGE 1320-133.0°C 132.0-133.0°C
MAXTAMUM LIMITS OF
IMPURITIES
BIURET =0.05% 0.05%
SULPHATE(SO,) < 0.001% 0.001%
ACIDITY 0.00064% 0.002%
ALKALINITY Not detected 0.002%
WATER INSOLUBLE MATTER. 0.001% 0.003%
SULPHATED ASH 0.00084% 0.005%
[RON(Fe) <0.0000% 0.0001%
HEAVY METALS (as Pb) £0.0002% 0.0002%
CHLORIDE(CI) < 00005% 0.0005%
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1. INCI name : Alcohol

*

*

L R R 2R 4

#7124 & 1 ¢ fg(Alcohol) %7 % Gd v pRAem » i T o M1
AREY RSt AR R Y FLHmASPRTFE R i#ﬁ i

m#;rﬁ% P AFREY ne fR S @ = (Alcohol dehydrogenase, ADH)
BAPELD A G e RMB LSS - A LEF LSO T
A 47 ¢ g (Acetaldehyde) sk & 255 i< o Alcohol 7 ¢ A fE P
B A e i o

Borfo: ¥t A SR K A %4wﬂﬁﬁiﬁmm—ﬁpﬂ
? o Scott & A (1991)% A K SHfost i %54 ~ k2 Alcohol
e M2 LG PR Pl Tk o Schaefer e Redelmeler(1996):fft a1
#1000 cm? 4§ & % 1= 70% Alcohol ¥ 2 3] 1 /[ PF g 224 + 4
100 mg Alcohol =4z » i&4p % ** 7 5 10% (v/v) Alcohol 2 1.5 ml /7
## o Pendlington % 4 (2001) . 16 Z = # %};?;Tiﬁ’f EEA MR B
FABae BmEAE R AL 10 REEFI5 24 g Ap
$RHY R AR FR TR RIFPEER 096 BRSY E
7 22 &7 Alcohol #iF B o 4T E 4+ kAR 5 1.3 mg/100 ml -
R * AfEd AL G BRI RS R R A S gy AR RE

1o %A ie* 5 Alcohol mvﬁ HAT ¢ FRo R P kR
DB FF TR o2

PE
EMAE AN RBRIETIEEF RMDEES ‘r_tos*;:* ¢l B
1 -] P~ B 1% 57 LCsp iE.>60000 ppm (114000 mg/m3) » -] B T pR e
LDso #_8300 mg/kg bw o
A flgett 0 2 B A K flgt ot
Pt 0 P RPpET gl o !
A AT L 2LIRATH T o
EHAEAL HIAEEPESETRLDABRRI G 25 BAHE
(No Observed Adverse Effect Level, NOAEL) = %] 2400 mg /kg bw/day -
BARER > BPAEHDFEFTLEfrl RE /AR o P
Hepd it it » PR L g FEH AL RME AT EE D &
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% % 23600 mg/kg bw/day ik & T LB D] A J]AIFEIER o1

¢ @I M i RBIPE 0

® KERFH I wFREHRRSFLEL ARRFH AHE Bird B
AERBPM LI BRARLEBEFRRNEEIHBIEME T

& BT/ AmAM a ,% % £ % i 16000 ppm (30400 mg/m3)pF A 2
HAT4 887 8E-

¢ A RbEcd; C Alcohol € ¥ A AEREEAES BT A G 3 FH AR
T 4 it &) kotAlcohol sk R A > EF ¥ E Hp S /]T’]‘H’ B o
&7 Alcohol = PR HEZF L&Y » ERMERNO A LLAE
-‘g 8% 7 RILEH A SR T 4 4 o Alcohol f- IR kst
PEG i @BF M £ 2 % Alcohol fif B F i F FaiiEH N
éﬁ»ﬁﬂ Acetaldehyde #r# -5k e S5+ » EHp4E ~ Alcohol engi 8 » &
P EF G R G o7 R EM o d N R R RS 3
F Pl At ER3 € & 4 P A Alcohol 2 E & & 0 F]#t CIR
B R e @A R AR 2 TR L R hE 2 G

A o2
L JEF S 2N
1. SIDS Initial Assessment Report For SIAM 19, ETHANOL. OECD SIDS
2004.

2. Final report of the safety assessment of Alcohol Denat., including
SD Alcohol 3-A, SD Alcohol 30, SD Alcohol 39, SD Alcohol 39-B, SD
Alcohol 39-C, SD Alcohol 40, SD Alcohol 40-B, and SD Alcohol 40-C,
and the denaturants, Quassin, Brucine sulfate/Brucine, and

Denatonium Benzoate., CIR, 2008.

2. INCI name : Polysorbate 80

€ EZiT AR T PR s or o2
® b @Y o F #F L4 (Polysorbate)it 7 4 L 2 %
R R AVKA R ALY 0 bl4o: 1,4-- sE'2(1,4-Dioxane) o d 3t E T
= B% (Polyethylene glycol, PEG) #_3% ¥ ¢ = (ethylene oxide)¥ J\mﬂﬂ
EAY BMAEPRA R Eotks 22 BRSO FIM v PV a2
3 1,4-Dioxane # &4 (¢ ¥ i 1@l 2 4 ) 1,4-Dioxane #_& Frei
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Eak fiﬁb#ﬁ '3 W @ &% F ¢ 3245 (U.S. Food and Drug Administration,
FDA) - = A2 F pli* 85 ¢ 1,4-Dioxane e 3 & %""47%\” HE - T
#4524 kgt ¢ arl,4-Dioxane ¥ it #_PEG ¥ il ? 4 22 % i
o BB R R RFAH B REATE !
:a‘_%e’é%'] T34 190 % 11 5 RS % ¥ Polysorbate 80 & § ¢ PR
NOAEL % 5 mL/kg bw/day > + & 4 i¥:£5% # #> Polysorbate 80 1
B % U JE NOAEL % 5 mL/kg bw/day - # %54 &= 884 ] & 0.2%
Polysorbate 80 =57 NOAEL % 10 pL /# %%/day - % %} Sprague-Dawley
< R(n=6/1%)% g4k a 28 % {& » v P 28 X 17 Polysorbate 80
(148 ~ 740 & 3700 mg/kg bw/day) » & % &5 & & & ﬁﬂfﬂiéﬁ- ) e
oA ’F ¥ % Bl * Polysorbate 80 #) F¥ &_F %4 % a4 8 o
&l i¢ * Polysorbate 80 it {7 i d; & |+ #2.3 (NTP, 1992a)%g = > NOAEL
40 & *+ 4500mg/kg bw/day- .~ Bl % & & & 4+#7 5 (BIBRA, 1981)* >
F& Z_e1 NOAEL 4p % ** 1460 mg/kg bw/day 1
ARAM - BAAFF TELY o RS 6% 0 BB A2
% 25 & Crl* CDBRVAF/PlusTM =+ &l 4% & Polysorbate80 ( % 7 45k
" JE & 5 50045000 mg/kg bw/day ; 5 mL) > ¥ 2% 5 ml/kg
AA K o YRR Bk S BT * R Aew 5 ¢ 75 5250 NOAEL >5000 mg/kg
bw/day e ABLEI|AWTF = S EsH G Mod Y 3 RRoE o B
%ﬂ"'é‘i‘gﬁ N 351 @f-ﬂ( E2 4} m;}g;ﬂ*’?ﬁ’é‘ﬂigﬁ u b4 éﬁﬂ‘f,fr,]\m

/}J %3-' > }i ,\g/vg-rs tt'?‘ _E'_‘ff"_%"’:f%l‘?_& ;ﬁ‘ “% A5 mg:_g'
ﬁ@¢5:ﬁa%%ﬁﬁﬁ@%%%mﬁ&ﬂ%mﬂmhﬁw$&$%wl
fm¥e [ B3 14 : Polysorbate 80 ¥ & i ¥ I X F(fFtk TA1535 -

TA1537~TA98 fr TA100)fr = % % (T WP2uvr A)ift i 4 |4 ;%% -
)k B % i 5000 pg/plate ( f Alcohol ® ) &t il F R HE
T o Ed RS HRHDEFEFES % o]

AR gt A BPlpse g P o2 § A ehR L 4 fy 60(100% )
Polysorbate 80 (100%)4c %t -k L 4 A% B AT #5 fis fin (25%) ¥ A & & 11
Feit o o

AR 4 LR Franz #8¢F F 5 E 5% % I Polysorbate 80 3
AT E S RAN  BREANFET 1

H s % > F 4 1 Polysorbate 20 - Polysorbate 21 ~ Polysorbate 40 -
Polysorbate 60 ~ Polysorbate 61 ~ Polysorbate 65 ~ Polysorbate 80 ~
Polysorbate 81 {v Polysorbate 85 % > - % CIR & Ru] 2
8 #cdy 7 41 %5 > Polysorbate 20 ~ 21 ~ 40 ~ 60 ~ 61 ~ 65 ~ 80 -
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*

81 fr 85 (% i it k&= & £ % 2 10 Polysorbate 80 = j& 1% FDA #+
BT S P oR] 0 ¥ % 3t 2™ # (Over The Counter, OTC)f% L %
¥ & & ° Polysorbate ¥ - % 7| % ¥ ¢ ’fﬁ fuoms ok f BEAR Ay 0 T e
P2 et G F L E AR L E Gy iy ﬂﬁfr;ftkﬁﬁlﬁﬂ
B fodgd] o CIR & Re| 24 57 Polysorbate 7 3% % #H & % 2 R
T d o T BePp B o ok S A A H A0F S W AP > e ﬁimw
B3 OUF efpkdp L o 3

S TR

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 2015;13(7):4152.

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.jp/english/evaluationreports/foodadditive/p

oIvsorb)g‘te report.pdf
4, Cosmetics Info 3=k :

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

3. INCI name : Dimethicone

*

EABL - BARBEFA T > FBET- 7 AW
(Dimethicone) £ F &7 & F & o T TS HAR T 17 % o ji~ L2k 050
Pkt plfe- LRER 26 R T EEIVER R T
Bl siqk ke 5 F & R e am o RO T ksl 2t A
J§ AR o i 2 AR S 0.001% m/m i G ARl A e 0 5 A
T NT6%IBRRE T B A8 ] B U B A K 20%:Frk £ KT 0 2R 1S
R EHREFt PR OEE RS " AP F %(332.5475~950 &
19000 kg/m-s) ¥ £ 37°C T jid® 20 A 4h 0 PGk E ko i
BN F o~ x-BHRGTE K A S T BB A TR o o
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https://www.fsc.go.jp/english/evaluationreports/foodadditive/polysorbate_report.pdf
https://www.fsc.go.jp/english/evaluationreports/foodadditive/polysorbate_report.pdf
https://cosmeticsinfo.org/ingredient/polysorbate-80

FERERET AP §FES AL A KBRS B T
FATNTEA AR L
04 B AR X RfoEd Y BE PS8 ARE RS BT
3F + 4p 1) > Dimethicone 1§ % jod > » W ERRE T R F &
99.99% L EAH R o FAFMET ¢ > 1L+ 2 300 mg/kg
bw/day =¥ & 4k & 91% Dimethicone » 45 5 120 ® - B2k - Lep
MR E S ¥ - RORIE A T A U o s Ak
ehizieEBE ? BAHKPIT Dimethicone o &4 7T ¢ » A~
M A 3 £ B & 4 1 Dimethicone #5156 » A B¢ BRI C
9 1% A K & &> Dimethicone10 % » % ¢ 3 4 i jR &
S ik kR ot
Ed 5 E2ep o5 Gepld Sprague-Dawley + BUi% i F 477 B
csF o ® 2 2000 mg/kg bw e0H | E = 7 A # 4 (57000 kg/m-s) i
o WHEL 14 A R BHY NG BEIIP ROV E B %o
MF A RMEE A F YR AR o AREI ARG
}?j%‘ o s et~ B¢ Dimethicone & (v JR LDso 5 > 2000
mg/kgbwe &~ B{ed F ¢ » = 7 Bp 5 =g K LDsp>2000 mg/kg
1
K Rl T & i ok R Tl F TR R
Dimethicone %] & #x iX 1| c}4 o 1245 Draize & % ¥ F Bk (7384 1
% 3+ 0 & {ljcdn fic(Primary Irritation Index, Pll) 5 <2.8 (iplzd
#®&¥ 7 F 5%3 100%:7 Dimethicone ) o 1
PR fl gl o & F #icig * 4 3 enpk B cFT 7 #- Dimethicone 4 #f
RAERI Y R RR PR G 10%3 35% ¥ L A
W R s o !
AR A ¥ ] B4or Kb fR] 27 > Dimethicone (& 5
FrERIE R R 5 T9%) PRI A e feie % 83t K TRA 5.0%
Dimethicone * %8 & % fﬂi}fﬂiﬁééi‘% (Human Repeat Insult Patch
Test, HRIPT)? » 2% iRE TV * % 13 = RAT o
THAFMEFIHL 2210 BT i3 (4%@]““4 e § %’\:}F] 7))
FiEHFREAG A LE 4328 ) AL 5 0100~ 300 & 1000
mg/kgbw /day o & % &5 * Wik & A F 0L F Tl 3 B g kA
TR BIREHE 6 FFREA ML o X AR 29X
Forpdt % 30 A P RERALFTLREfra R L ETR o X F

®

o

Toam =k F_k

o

Eo w

T,
—
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ABERHpM T A2 LFEOE LR RICF M
TEFTOAHIRBETERE T RRIE T IEF LR
Fpo AFEY P wh A % * * Dimethicone 77 NOAEL # 3% % ¥_1000
mg/kg bw/day - = % 30 & zz4 Fischer 344 + &{cw = 30 £ ¥pld
Fischer 344 < & fx 4 & @ 12 O(¥tPe) ~ 100 ~ 300 & 1000 mg/kg bw
/day #3#| & 5 * Dimethicone (10 cm?/sec) » & W] 5 12 B ? o &%
% Dimethicone 12 B * (& » ¥k p = BiEZH o 2 10 § 22 {0

2 10 Sepd R TR A o B 12 B HRR%RY S BRE
B3Rk e ehe 2 20 &2 £ Bor 220 &gl < Bl IRAR
FH 1237 o X B3k 7 > 23% 4P g LE (T 1
"3 pg s 300 mg/kg bw/day ezt 2 ¥gd4 1000 mg/kg bw/day i
PRFRR g e 2 FH e o BRSO BEREER EY T BRB%K D
M PR IR B AR R I A ¥ AW E ARBE M o & W e & 0y
T LRkt A Bk e A 2 3F 0 3% % % o Dimethicone >
¥ 3 M NOAEL 5 %3t 5 % Bl #] € 1000 mg/kg bw/day - *
Rt i * o] BB T ehv JROGPIGRE R 5 91%)fr A & (BRI E &
A ) & ([,%p]ﬁ‘- E LR S A I
47 F i AF V'FR’*?'B(%?*"tﬁﬂu)'frﬁ\l‘aﬁﬂﬁ(l’e’q’”\ff"é’u .
JE)end ﬁfr%}\ T # 47 ¢ P37 Dimethicone’ 2 -
Voo BRIl ERF IR o/, S HEE R
’{é‘q Ml BT A %A 177 0 Dimethicone #5251 o 1

% >F#1:2003 £ CIR % %] 2% A 7 Dimethicone 11 2 i

AT e E R LA g M R L S hIG 2 e By S/
T E MR P @ * g Dimethicone ¥ % >4 FDA % & 7
Dimethicone &% > » F P aH 42> o Bl g 2P % (T
§OREM - RR G 1730%-CR & fel 2% &7 - 2 R EF B
e R Ap i afTA 0 ¢ 35 Dimethicone o & Ro| EInE o W
MR RES DS T RERA TR BFRESF I AT ALK
~ € %z » #F %3 Dimethicone e A BTk fof % 3 > T 7 4R 2
BT o v bl FEAE? §RB - FHRFFTAFEISN S50
JR~ R § &% ~ & B> Dimethicone % > 14 - F % ¥ fr L W TRAk
F 7 & om Dimethicone 7 € Tl Ko+ 7 € 51424 f§ iBacrk Ju(
LA RAH ) AR R UV HP R O gL ) o B PR %
FAAfFE T ALY 42 B+ Dimethicone 7 € 5142 F1 R &

\""“

;f

,ht Pl
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(FrafLFa ) b | REFOBBHFLFTHRZFAL? > 44
TR A A K ¥ 5 * Dimethicone o i Fy_:bj—\iﬁ Gl SEaRl:
(T3 RBp) =Ry ¥ % hPF gy - COR #F M eHk o
Dimethicone (v = 4p R @ B & 4 ) P v * >0 it g e fe B A 1T
P A& e ?

SE

Amended Safety Assessment of Dimethicone, Methicone, and

L 4
Wi [

=

Substituted-Methicone Polymers as. Used in. Cosmetics. CIR,

2021.
2. Cosmetics Info b -

https://cosmeticsinfo.org/ingredient/dimethicone

4. INCI name : Ammonia

O B REEREL SR RE AR FARIR
% 0.0013%  A4LE R F 4 4 42i6 5 mg (0.05%)fr b § 1 e F
10 A48 3 it 2 i) 4 ot

® i F g (Ammonia){i AR EHA R B ALY o RIS
P Ammonia P31 & BF o U D HEP N F LT AfEUE A]
R SR PEMRTE L AT A A 2 ih BT T

BAFER Y W AEE SRR o AR R DS f pEYRD AR o E &

#A 2 o Ammonia TR FIE P 2 n R o i i PR IRAROTRR
Pdod g R A I E A mg WIS B L R
g fho 1iE ﬁa?J"J SRR o #R18 » Ammonia BT R TRk T
B RFOREASRY oG BT E T T @ "5 B (Blood-
Brain Barrier, BBB) » i & Fid g3+ #iF o > M 2 HGd §F ki
Sk b JFAT o !

¢ L4 e g gepd A4 R Ammonia chig LA & B
S AFAAMEIR AEXCREF TR g 5 BN
BeE BB n o BB F 45 (33.3mg/kg) w * B 0.3%:05
RPpES A5 AR BRI IR G o AT R BT §
T ers b‘_ JE LDso 5 350 mg/kg : mﬁrg Bk 4 BT R 1% 3%

F\.

-

iz
® i gfljﬂfr Mo it#zré: A "J“ 4v 0.01% Ammonia = Eé?éﬁﬁé? 8
=


https://cosmeticsinfo.org/ingredient/dimethicone

BEfL = 48— 453 (4 NOAEL %5 250 mg/kg bw/dayo A< HrpR5
WFEH% Y - 4 F 4 LOAEL & 750 mg/kg bw/day °

A RATH D A [;J% ? A4S 3 BE > Ammonia A F RATHE
ey o !

Rl TR AT LR RS PR X AT 20
ppm =k B T g 5'7135'\*5%“1' BT ol

RRFPE/EBE P0G ABEE ORI ? > Ammonia ¥
% 4 5 Sd-4-73 ﬁmg LESTE

R § 10 &) B F B~ B 12% Ammonia & F 8 FpF 0 2
§o] RELET SRR o o) B0 JRE (73 f220 -k 5 42 mg/kg bw/day)
4 ¥t G RFLaES o ] B (Swiss o C3H)1 & 193 mg/kg
bw/day & & ¢ JRIRE 2 & 12 L3 RopMargyy > » 13 H

MU (2 C3H [ BLE G B )enp X E R A2 PP T

AAFM - A AFPFATY RS S LX) E 21 %

MR & BUP 4L 8 P& &Y 293 mg/kg bw/dayAmmonia > {8 i erze it
B E % 25% (e R E E K 16% R W 6 Fl4ESR S 30 X -

A BB s & B3 ~T7 ppm £ ~35ppm 7 Ammonia ¥ 5 27T

BMAFANET F o2 X RaEifh - o2 A {ogd 7 F BT
T AT &E—‘r NOAEL % 1500 mg/kg bw/day » LOAEL %
>1500 mg/kg bw/day -

AR ¥y ¢ ¥ Ammonia RE“E BB~ (14 R & E)sor ik
% . % -k ¥ (Minimum Risk Level, MRL) 5 1.7 ppm° 3%# 3 # % 16 =
F %% 4 F (50 ppm ~ 80 ppm ~ 110 ppm £ 140 ppm)=1=< &4 © MRL
#4350 ppm LOAEL > e 304 f ¥ 2 | PFenst 4@ § 6 £t
FRP A2 AT 5 20 XA 73 A2 Etpfes 9 &
R Eren AL e - £ 00 18 268 R T ALY &
1P SN R BOGEAEES AR KL BIR B TR i BT
ARG LR R pl Y WAL I LR SO SN O AR R b S
SSIEAGE

% 2T Ammonia £ - fEF M FAEA R Fog A 4
F “4%(HsNO) > £ frd ¥ it4s* 2 S A 5> ¢ LA RA g Hm
A& FIRTAcE # A S Ammonia A&7 » BR MRS 4 0 R
F11E B ERE 6% Ammonia i * FTE > ¥ %zr%ci,"]t ek BB Y 2% o

Rl E P 7 3 Ammonia ° 2
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1. Safety Assessment of Ammonia and Ammonium Hydroxide as

Used in Cosmetics. CIR, 2017.
Cosmetics Info e =t :

N

https://cosmeticsinfo.org/ingredient/ammonia

5. INCI name : p-Phenylenediamine

*

ERABE I ACIRCAT P R IR o 1 B BET
ERFPET S FREREE D S Ho RS9 D 5 807100
mg/kgbw > -]- & 290 mg/kg bw > # <+ 250 mg/kg bw fr %~ 100 mg/kg
bwe £ T %% 55 % B~ & F e LDso B A B % 170‘200fr100
mg/kgbw > F~fE2 B3 - LR -5 BHMI A LA AR hen
¥t % = "2(p-Phenylenediamine, PPD)¥ # 3R e o & %% £ ot
,fém?jg% » R4 k¢ 4 A ]\Fﬁfri— ME 0 R
R g p g o 7% 0.05% I; %+ iz 4 (Sodium Sulfite) e
2.5% PPD K73 i * Stk H Brif & R B ehd AL
LG P R o & Draize & + a—\»BH' FoIREE T 0 3 & gcdp ik
F355.03° F & 2.5% v kiF R @& pF o PPD A K o Eil G
Tl dt fradfd o !
A ERATH L BIER PPD LR & * AR RATHPIR > R B E b
IR B o] B 100%3%57 o i i@t B 514 T gedp i 3 (EC3 () #7 7 it
By TER > ¥ 1] KA %% (Local Lymph Node Assay,
LLNA)® Z3tdp¥tend B akata 4 - &d B R TR 5 =R
MG REZTPN R %k F L £ PPD chEC3 & & 0.06%1- 0.20%
2R e RIR T A Ffﬂ%%(LLNA) SwmAE XFESFPPD ) K A -
il PR § RATH| o
SAE A RS % AR 01%3 0.2%2 F - $55 B %
Fpe™ > g BT R FE G 5 1.9°2.4 pg/em? o v Arg B
F| o PPD e x AT 2 A6 (5 4 )P 2 (8d 20 30 A 4B
-k o ik ﬁc‘e‘ PPD @ € ZF M - By @ i fv)»‘i(is
1.9~2.4 pg/ecm?fetlip 77 7 ¢ Rk fF ot B 4.5 pug /em? o
TAFAIE S D ¥ kP Crl: CD(SD)BR &-,% (VAF plus)sn 5 & 20 &
~ & (10 %i’i'fiﬂfr' 10 Sppfd) 277 S8 14 = SHT Y o &
% $ % 12 5+10~ 20 v 40 mg/kg bw/day (5 4dk ) £ 0% 3 3 A
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FoRBRRY R DS TS X A e Ty R E S A 10
ml/kgbw %5 o %3 40 mg/kg bw/day ez 4 T 3o o 4448 €
H4e o % 10mg/kgbw/day & { § it 350 fesip $tE § 5
dv oo fATER* e B ik 2 T > NOAEL <5 mg/kg bw/day - 245 OECD
408 (1981 & ) %+ 150 & Crl : CD(SD)BR + & (5 = > = &g 15
Edt) 877 Z8 131997y oPPD #iE4 4k a1 248
fr 16 mg/kg bw/day sAp & & -k T % o @ PR e Wi 2 4T
Koo 15 A E 2004 I 5010 mL/kg bw A8 4738 * o {pin e 5k
#-PPD 1 NOAEL # %5 4 me/kg bw/day - BB il % ¥ % 2718 1
R ¢ (Scientific Committee on Consumer Safety, SCCS) ¥ B % 3| e ¥ %K

A-}

FodFRRITH cn|¥r > ¥ ¥ A 90 & end MAT ¢ o FIipat (T
¥ 1 4 mg/kg bw/day 4L 5 NOEL @ # §_NOAEL - ]t » SCCS #-
PPD I; # 1+ 4 1461 NOAEL 4 5 8 mg/kg bw/day » > 4L § % & F#
% 580.cm? iF 5 % 8" {# (Margin of Safety, MoS)z+ & o 13
RERB/ARAP LR LT wE A R RS
?*mPPD%E’;E@ MR RS L

Rl TR 0

40587 F 3%PPDfrE BiBF It 43R & hg R AR
3 R RFET 4R B R e frdE bR ALY B S % TR
] R BRI A A Rs s ey !
AILAE S B R R E S AL o /Mfrm.l«aﬁﬂ
THEHT RN H IPPD A frde e 4 ¢ T G N-H-

N'-= 2 fk it 152847 (4 %] 2 MAPPD v DAPPD) o !

ARy A e R B ARG R AR AR AL
E_PPD & dr g dldes A MK RS R T R B 4 G
e s VU g BIAR 2 0 PPD - B e Arenile L F RACH] 'R
Bt R RS B K P T K Patch test) e Ak 7l e -
gAEAN 0 AR 0 @B * F AP %7 Patch test i (7T O B RATHES o
PPD 305 7 VX g RATK "o ¥4 & P PPD e T RAT
F e 5 Adars @ £ 897 % 35 PPD enR B&IAp o 7] hk
T f%b B ool

B 2FHICR B o 2376 7 A8 fcdpa (801 8% > PPD~ 4
FoORBME B oR T C R R LA A EE b PPD
HF - CHARB - BF -l B{rs j et AR ABLY

[
[
$

B
ks
H

1+
A=
LN

‘F_*
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DR L% 2 RGAEI A T 0 & ARR DR R ORI R e R
AR OEBAFIGELESF AT IAFG T RS 3 ARBF ORH-
TaeE k¥ </ R 1’33%_4%@"?] #F BRE2 BT % B % o CIR
Bl i d o PPD 2 H BAF R RATH > R A AT R Y FET
¥ iy € RAT o CIR & Fu] 33t 5 SRR 7 Shals pF s e N
NERRP R oy CEEAE L S S A LR =t ]
F 5 A %\A\Wmém‘ ' CIR & o] s i@ 41 %35 - PPD 2 H @+
EU O L X g
Ak
SCCS opinion on p-Phenylenediamine. COLIPA n°A7 SCCS/1443/11,
2012.

"bq"m

L 2
W A

=

2. Provisional Peer-Reviewed Toxicity Values for p-Phenylenediamine.
EPA, 2016.
3. Safety Assessment of p-Phenylenediamine, p-Phenylenediamine

HC1, and p-Phenylenediamine Sulfate. CIR, 2007.
4. Cosmetics Info He b

https://cosmeticsinfo.org/ingredient/p-phenylenediamine

6. INCI name : Resorcinol

® A0FAEF XA {fch I NI RBHIEFTET v RFF IR
(Resorcinol) L & 12 ¥ 3§ pEAEpa % & 47 o075 38 1 oo~ o
AR Sl (200443, EFSA 2010, Garton et al. 1949, Kim and Matthews
1987, Merkeretal. 1982 ) > =x & At ¢ ILH BB L L5 R &
BT MR L P FEMB LS o £ 8 (Kim and
Matthews 1987) ¥ » + %4 v JE ['4C]-Resorcinol 7 24 - P i i
Fite £  (90.8792.8%) » > £ i & T (1.5 ~2.1%) o ¥ [MC)-
Resorcinol A ™ & v JREZE XX BpF > G Bdp AR r 2 B &

O hER #‘é“ﬁ“ﬁi"l

* i f?“ﬂ’l{—f Php 8 LRERIXFENIIOAPIRE 4B S04 B
PEINARE A B A o fE (Y151 T > Resorcinol A ¥iEE Y& (1:1,
w/W)R £ 2 a5 > #-H 10 2.50% (w/w)EF 2.45% (w/w)e0 PPD % & 3
EAlp FEpe P o R ER S 1.25% (w/w) o Azt itiEiET o
H#-H 2 2.50% (w/w)4e > R Z Al BRI ep e e ¢ o ARis R
(1:1, w/w)iR & > B % ER 5 1.25% (w/w) ° #-20 mg/cm?shF i |+
ozbg A RRREAHE A F R AL 5 30 A 4RS00 @Y RER
AR 2 “,ﬁ% R 2o b oengl4®H o %% {5 24 /] BF > Resorcinol 0
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*

GAGNCGLERIEMN T FROERAGF VHSHE & 7T AL
g ) 19‘» B(EFA+E L) et o 5 g2 7 Fif
FE(EAAL B A S MR B E R R A) L 1.042051
ug/cm?(4 &l % 0.37~2.0 pg/cm?) ; 0.40£0.18 %(4# ] 0.15~0.74%) °
SCCSinipd g MIERTHRHRY FIEGEIE S ) TIBE+ 2
SD = 2.06 ug/cm? (1.04 + 2 x 0.51)#-* »t2+- 5 § i X ¢ = Resorcinol
1 MoS o !

a5 Replt X BRRY G H v JRE4HE 5 500mg/kg
bw s 1 &57= » ¥ - & A 3% 2000 mg/kg bw FHE {6 7+= o * B
H =t %% {4 Resorcinol Ak + 2E5% 7 &€ 5 200 mg/kg bw o

A E Tl § #-2.5%Resorcinol 5vkia kg h F A K P 7
€A 2t ot

Pepflpclt t JER 5 2.5%¢ Resorcinol € 5142 & P% Bide & W5
i o Resorcinol #t 4 #5 5 P -1 Category 2 (H319) fr & & flik
Category 2 - !

R & Ik ATH © Resorcinol fc] BB IRk T iR Bk (LLNA) ¢ 51 4= 5 fF
IRAT o 1345 SCCS & * ek 5 (SCCP/ 0919/05) » Resorcinol JEA# AR &

Ik
—*\
E

F 4 LA ¥ F344/N < Elfr B6C3F1 /| &lig{7ern s Hp 17 =
a7 » & ¥ 5% 12 0~27.5~55~110~ 225 F= 450 mg/kg
bw/day | £ %5 sl forplt < B (F ] 5 d e/ HE )
B s forpld [ B¢ 48 0~37.5 75~ 150 ~ 300 r 600 mg/kg bw/day
(% faft ] 5 & & 4o /A £ SA) (2010 #1995 T IR E 4018 el & 1
P18 12T NOAEL: % & 1 NOAEL % 27.5 mg/kg bw/day » /| &
7 NOAEL % 75 mg/kg bw/day - 1345- 38 CIT#= 3 # > = 2 10 &
s 4r 10 & #p4 Sprague-Dawley + Bl -# % £ 4§ 4%% 11 0 ~ 40
80 2 250 mg/kg bw/day 4% % P[3#38 P I > 13 i¥ > 250 mg/kg bw/day
G IR E T RRE LG T (4 8] 5 -19%-13%) o 1345

=

_3
=

.

=
-~

B amt o R R PRRE AT A RS FR P (LG MEF

Bl %o & LG A che SETE R B ) KA > A SCCSH K 0 d
WELARL L BRI H R LR L PRTER
48 BE 1 5 SCCS #- 80 mg/kg bw/day 4R % NOAEL -
RRBE LT RREME 1

e PR I U

R LR B o !
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& His % >FH2-7 AF ¥ - f5(2-methylresorcinol){- Resorcinol &7
e KRS A % 4 (CIR) & Ho] 2% o CIR & Ru &
e 0 A E g T 1 283 0 2-methylresorcinol f- Resorcinol T %
b o § % 2002006 & 0 CIR & o] 2% &0 ’ﬁ B 2-
methylresorcinol f= Resorcinol eI #7#cdy » T £ ¢ 7 F RS -
CIR & Ru] 213353 A8cdp &7 > L K & P EfF Resorcinol fr 2-
methylresorcinol 1572 5 % 5 o #Pp 4 7+ > Resorcinol fr 2-7 A7 ¥
IR AR K et 3 aRAEE o BRA o it s B A
AR R ERT Bl A B AR %&E—“ﬁ T RIEPF R

FOE A gl s RATE A EATIE o iplt 2 4 PR R R R R LR
;éb Y A
T FOR

1. SCCS opinion on Resorcinol. SCCS/1619/20, 2021.
2. Cosmetics Info 4z} :

https://cosmeticsinfo.org/ingredient/resorcinol

L 4
\\\?{r

INCI name : Ammonium Laureth Sulfate

& EfAPCRAEHES B RY TR WDso 55 630~ > 2000
mg/kg bw (ChemlID plus Advanced; CIR, 1983; Tusing, 1962; Walker
AlT etal., 1967; HPV, 2006) « L% 3| i 5 7 »2 iy @ 45 g {rdrd] ¢
A 5k Bue 23

€ AL flgtE A CR(1983)F 4 Ty ¢ o kY gk S ki B 5
EREEDLF LR VRE O RIEE O RR R 5V61I%L 0 B LF R
AT B E P B i'Ja%%ﬁvﬁxﬁﬁi&“ﬁ%?ifé&ﬁﬁgﬁa B dvo b
PO RE R RA R AT T Y 0 7.5V12% Pk B T LR IS A o o
B 12-61% ER TERERI P RIERTIKY § Tk F Y A
AR e/& LK TR i o 23

& [RETIEE D R R EA A B 7.520% 0k B T R R
Tl > & 25~60% 0k & T HPp- BE Tk i o 23

& G F ATl oztg A ol

& THLEIM I 4-FLY 13X RCIRET Y 0 HERR
Frfa4h NOAEL % 1000 ppm o t CIR(1983 # )T 3 44 ¢ - % B(&
eo12 B do 12 Sepdd )i s 7 40 ~ 200 ~ 1000 ~ 5000 mg/kg
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bw/day e B 4 B o b P 1 & 0 ¥ PR 2. {r 5000 mg/kg bw/day-
Bt PG R N T R g 2 (TR e (o 5
SRR N E T E R 4ol AP LA o & CR (1983) -
B o - E LY 105 env RS P o et R AN 1
0.1%4r 0.5% 8 Gk B 43 * B(% 230 &) 523 » A& &
10 & #5 4 > 105 ¥ 14 it FlaR ez B < B Bt iefpt > § %
Pt MAMEEREE R HEFLRL P R B0 R
Ammonium lauryl sulfate # € F]& B v JREfF A Hit kg = L4
T oRpLALHAE S BT 0 ¥ AT NOAEL 5 5 100 mg/kg
bw/day (OECD, 2007; NICNAS, 2007) - 3

RRBE/BBA S WA RRGEBRUPN LS WREERY
EREYER

33
F LN S B D F b AR Aok Bleh i BaE oo A BB AR

kF M mkF P ool

A RBECE B CIR (1983)3R 2 crfT 3¢ 0 1 HE R fL 4 & 18%
kR 124 [ RS PatchTest @ #5385 38 & MOR T e« & CIR
(2010)3F Fe— A7 7 ¢ > U R R AT L4% A 0.970.18%k & T
$¥20 SR RH LG Pl o 12

Hupg pgpes igm@z@w + g 2 e d &
A ﬁ(cm)% Foh e A B A e cPpE YA (7 3R (1983 ~ 2002)
| RHB TR S s A e R > KA K A5 R
PikirEe S ) & 2o b EB R R ARBRN DALY o ER
7 ATE 1% - g 1998 # 12 % o e b SR BF Y R A ARELA € KB o
- g ARG Ripenfem e B9 0 2002 E% 2 F A
P oCIR % Re) e F B C R AR ot B T (B %
W AR N AR A A DRRE TR

2E]

=

TL

1. Final Report of the Amended Safety Assessment of Sodium
Laureth Sulfate and Related Salts of Sulfated Ethoxylated
Alcohols. CIR, 2010.

2. Final Report on the Safety Assessment of Sodium Lauryl Sulfate
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and Ammonium Lauryl Sulfate. CIR, 1983.

3. Sodium and ammonium laureth sulfate: Human health tier Il
assessment. IMAP Group Assessment Report, 2013.

4. Cosmetics Info ek -

https://cosmeticsinfo.org/ingredient/ammonium-lauryl-sulfate

8. INCI name : Sodium Bisulfite

¢ FmHS B ILMERY T ABMAMAERRS (TR -
SRR F ) Bl K AR A BRI Y R FIR R 2 e
RNEE B SR AT CpFd L < § Ao
1#9 Ho m A s A HEFRELDERKRS AR RF 10

220 % -

® LMHFPHIEHEP LA 4 (Sodium Bisulfite) sk 14 5% 7 #| £ LDso
2~ B 2.90 ml/kg bw » ¥ 5 3.85 ml/kg bw ©

€ 2§ A A {lEE % Sodium Bisulfite(0.5 mL =1 38%:% i )35 4o
Y RTE O BRE R ¢ RRETI6 S8 pA SR8
FRPEFRL 4 ’J‘W/F ARFRC o X g R * {5 24 - 48 /| pF
i 7 L% > Sodium Bisulfite 32 § 1l 2 Frabfd o 12

€ PP { gt % Sodium Sulfite - Sodium Bisulfite 7% i (k% i @
38%)iF » % = _ﬁﬂfl‘i»ﬂai’&.i{ RSN ARIE B L Sl 8Y 2 at
2240 AR LRGP WERRDARL Do h s e i
iT# o 12

& L RATHE L F RATH o

® LS EZ A 1982 # - F i £1(Sulphur Dioxide)~Sodium Sulfite ~
Sodium Bisulfite fri; #ifix @ 47 (Potassium Bisulfite) 2 2 & &7 £ fik 4
(Sodium Pyrosulfite)fr & I; £t fis 47 (Potassium Metabisulfite)4s FDA 4
¥ 5 4% 2 e (Generally Recognized As Safe, GRAS) o i fEE % F I
FRFHAFEFEHE et FFo pu PanERd > w i
@ B AT G kB3t A %S § 1 Fich NOAEL % 30~100 mg 1983
£ R B e BT & & RA | € (The Joint FAO/WHO
Expert Committee on Food Additives, JECFA)i= = 7 0.7 mg/kg %8 £ 0
Sulphur dioxide = p #&P~ % ¥ £ (Accepatble Daily Intake, ADI) » % =
f# ATy P 0o NOAEL 5 72 mg/kg bw/day (4p ¥+t = % i 52) »
3% ADI 100 & % > (hfc - ?

& F7/27m% M Sodium bisulfite &3 £ 4 W 5 150 ~ 110 ~ 120 fr
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9.

‘1\+
:E
NS
\ land
|
2
i
£

100mg/kg > ¥+ B~ < B~ g R& 4+ 9 & R
el

R LR o

A ATRLE R LRt A PBR AR FRED
ﬁ%l‘[fé » H ¢ & 7 0.04%:5 Sodium Bisulfite o %],.: ez 218> B
*ﬂgfﬁﬁﬁﬂﬂﬁﬁxﬁzﬂ§%ﬁ;.E%°@iﬁwlw’i&IVﬂ
WEACF eiRbrl 4 o # 01% T AL 4k ~ 1% T e d 4 (T
L4k~ § 0.002% % Arpk & 4h G BEH R » fo i 0.04%L Ak d
4 ihg %@‘Eﬁ%i?@ﬁ 748 o) PEE B AL K sapbkipiE(Closed Patch
Epicutaneous Test Under Occlusion) o 23 %% 4% 7§ 1 4 K LFET )
%2 (The International Contact Dermatitis Research Group, ICDRG) &
oIS A8 ) e T2 /] PERE RS & o B3 A7 7 BT 1 0.1% v
1%:13; £ ik & 4) Patch Test & Bt 7 Ji 5 & 0.04%:13; Fifik & 4
% PatchTest 3R L2 T 457 7 7 0.002% L Fifik & 4p m@?],,’i‘z Patch
Test F Jutett o T Aife B endle r & ¥ ac 5142 IV B F B #5%
> BV AR e ?

H s % »>F 4L " Sodium Sulfite ~ I £ fik 47 (Potassium Sulfite) ~ I #¢
fi& 4&(Ammonium Sulfite) ~ Iy #fi& @ 4 (Sodium Bisulfite) ~ I #rfk &
4&(Ammonium Bisulfite) ~ & Iy Frpadp fo & I e cnd 242 d it
PEg s A F E(CIR);% Tl TR X F ARG T S A A R
i i A R E*‘”"ﬂ»;& D DR~ B T ApaA e K
TR e s 3R fgéql“*ﬁﬂ"‘ PRELE e prfitd g P o i@y
frenig po g #edrd AR BRE L SR o gt b 2 R 0 g T
Hﬁg%ﬂwﬁmﬁmﬂﬁﬁﬁo
4 FA
Safety Assessment of Sulfites as Used in Cosmetics. CIR, 2020.
SCCS opinion on Inorganic Sulfite and Bisulfite., COLIPA n° P51

SCCNFP/0648/03, final, 2003.
3. Cosmetics Info 4t

N !_‘ \\\?{r o 4

https://cosmeticsinfo.org/ingredient/sodium-bisulfite

INCI name : m-Aminophenol

. ig@%@%%zi*%LAw»% HRE b g TR R

PR o T iE R A WP > ¥ o § 12 63 mg/kg bw/day > H |
46
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*

B REE G GE A &?Eﬂ%’ﬁﬁﬁﬁywrymml 0.2%
i AR € BBA KR o 60 ml § 1A 4 F A P 2
R -% 75 F f=(m-Aminophenol)ens B B & B3+ 5 1.2% ° A kR T >
Bov pRBIApY 0 FF R B A K SRR L o 23
Ead @ “H e AL 2" T m-Aminophenol ihE v pRE o
r Srpit B o PR3 402 % 500 mg/kg bw & & gl R e AT
2XF B RATRAMA = Fo G H= REFL o &% 1359
fﬁ#”' PORRELRE DA 4 R T U R ot R 2§ 2
AR CHMEH e R AALE TR S AR HE
>500 mg/kg bw o 3577 7 Ao 0+ & LDso & 812¥1000mg/kg bw
BN o2
A J§ B Jc % m-Aminophenol #2 7 F-2,5- - depifig B L £ |2 Al e
AEE P EEHIER L2%uES AR Bl Fejehit b
#* T % 5 7.14 ug/em? > SCCS 3 % 3% B ¥ * »3- 8 MosS »
1

Ik

A E Tl @ 2% m-Aminophenol ¥+ 4 + A & & Tt o 1

PR B 1] okt 1 2%¢0 m-Aminophenol 443 5 ¥ 4 F PR p-E Tl o 1
R J§ 3Ag I m-Aminophenol ‘-] B A 3% T SRk Y F ERPR
) DAL G E G R R AR o !

iw‘ﬁi‘-@%% $ L g 020~ 20 ~ 70 ~ 200 2 600 mg/kg bw/day
%?#?ﬁ@i’4WH%9E§ﬁ%¢%ﬁﬁmdﬂﬁ%i&m
RRAVE Y &P g B 13 o B AR A E S DR EMR oS
FoRFE - XA PEIHEE HRERHE LB P AE%
PaEiEFRARE HReEBF AT 13 3R~ 4 0 200 o
600 mg/kg bw/day £ > &% 13F 3 4T RE -2 5L H
frljie 47 0 L BAETI S R% M D= o BB 20 mg/kg
bw/day ‘£ 23 BEIITRA R, 0 ® A 70 mg/kg bw/day - &
F 4 200 - 600 mg/kg bw/day FF 575 # 4 *KE,?.%’-}IJ B e
TIP3 ORE B o TSR 35 NOAEL 4432 5 220 mg/kg bw/day -

2

1

KRR BFHRGFET >R AFP bwFpAFRERFY £
e AT A

FRIM AR P HRIEET R E,_k$ﬁﬂ§§§-i(4.5 %ﬁﬁ%ig

deo FlL AR A T mre P B iAo
R TIREAF N ISR FRRBIES Ty aE
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Pt BT AR L St s L Rl

IR Ps e U WA R R E (500 mg/kg bw/day) T R
A T A R ENR AT R AT A A B &
o Y ﬁf’% (RFESTE® > e WA* I HHET A ERRD
ARy A REE fiﬂ/}fﬁ?@‘zi‘%f?’/‘% SApkiESR Y T SR
Pl RBEHCE DA E R S XL HFEF R e phig
Be? o 6 PR N o - 0.Aml AR it B F (55 FR N
13% BB R) %A 98 fo 99 LREE R TN o A
48~72 ] PEN A EF 10 KA FRER] R 1 X3 H o Bk
Wi 48 AT INEAD AEBORARE FEFPRELET o AT
BIFFAT Y 0 FED YRR 4‘53 v j”‘%‘u’?i T i®* (o) o
xir_éfv‘ B3 (98 r»\:é )P R BREIFPRAEY R o B

= HFF(99 r»\:éﬁ‘)" B LRGEE i PRy 2 Ly
F RN AR L RBE R (S NIRE e AR - A GET g ¢
164 ¢ AA KL AT BB K L anE R e i ¥
BREFFHEVNAP R * 36 61 & FPatchTest ) 1 (597
Bf 3-% AF P nd L@ F ¥ % F K7 Patch Test pF
7 F & (Lyons et al., 2013) - 2
B % 2T AR AR DT 2 SHCARE T Bai®hie
CIR & ol 237 7 P EERGT F N 5%% 0 p->m-ir 0-% A (p-
Aminophenol, m-Aminophenol, o-Aminophenol)¥ ¥ 3 %4 ¢ # - 2005
# »CIR & ] 2% 3% > B> p-Aminophenol, m-Aminophenol, o-
Aminophenol 33 #T#cdy > T £ ¥ T R o CR & el B3R
% » p-Aminophenol, m-Aminophenol, o-Aminophenol &% 53 5 &
$HO phE AP PR PR ITAR 1 o WP R (- R B 4
PR ek §ERE WG Sl E )N E SR e i AR
FAFT AP AT R GR AT P ST
LA S I sk - OR B Rl lmind ¢t GE £ A
R 7 3h R A A HOR N R Bl 0 B PSR M SRR AR T D
FRPORSH B bAEARY AN-EBHAE F T pe
Aminophenol, m-AmlnophenoI o-Aminophenol 74 5 & & & 5 %%
R TS e

Ak

\\\Xr

“«‘“&&
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10.

1. SCCS opinion on m-Aminophenol., COLIPA N° A15. SCCP/0978/06,
2006.

2.  Phenol, 3-amino-: Human health tier Il assessment. IMAP Single
Assessment Report, 21 April 2016.

3. Final Report on the Safety Assessment of p-Aminophenol, m-
Aminophenol, and o-Aminophenol. CIR, 1988.

4. SCCS opinion on p-Aminophenol., COLIPA N° A16. SCCS/1409/11,
2011.

5. Cosmetics Info 4=t

https://cosmeticsinfo.org/ingredient/m-aminophenol

INCI name : Disodium EDTA

L R R R 2

ppm > ¥ fE 7 £ #13% 100 ppm ¢ °

EFHF ¥ & K 1Dso 2800 mg/kg bw °

Tl T # A K G ol HRpi g Pl e 2

A Atk @lcdy 0 @ NasEDTA 07 i & 4 % B &agld o 2
THGELP  A-F i PA ESFT Y 233 EXRA S5 BES

0~ 0.5~ 1 v 5% Disodium EDTA ° 5%F 2 ‘et H & % &l & )

Afe SRR G BRI ER R F R R T
.f‘::,fém’?é'?“'ﬁizi\?’ﬁ’ﬁﬁJv L F ZFF AR B fr 5 = F 2 Disodium
EDTA B &R > FhB A HRE  LRAEY DF PRk ME

WA T B2 BRANFAR - -2 BEHEAFLEL
3¢ o 4k 8 DisodiumEDTA (0% ~ 1% ~ 5% ~ 10% ) 1+ B %5 3
HE TR N Ko ptrh s B 5% (X 4206 mg/kgbw/day ) % 2
FHET o af RS (R 10%) forRig © Disodium EDTA
NOAEL % 1% (.f‘:fj 692 mg/kg bw/day ) - 3

REAFE/B B FHEDWAfoMPA P RREMESE > 7
Ialde 4 fk‘?fiﬂ%]”* °?

ROBtt D EAd 0 @ NaEDTAZE i1 £ 4 3 £ Rt o2

# @4 45 * Disodium EDTA ¥+ 5178Y | &k = g hm P2 32 (7 -] &
# = E3RlF_> fme 250~ 2000 pg/mlL 100% & £ Disodium EDTA
FIZ o B R RPHE LR TAAMRE B!
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FILRGHE S B AT A S T ER A
4.Qeﬁrpﬁawi$<3%oz

k344 0 & ficdy o 2 Disodium EDTA 7 335 € s ek o 2

* mw;.m B ¥ 5 400 H 4] PR %L 4g Sodium EDTA
& Calcium EDTA » & W] # 5 5 ehdf e 5 2 u] 5 75%~88%fr
57%~70% - FR* Disodium EDTA 4 /JB5 s X% 60%~80% 116 & 4T
AP AUk o g B2 B A PR bt A E (R T £ ) Calcium
EDTA p¥-24 /] pF2_p Ii‘*ug £ 100%:04T & 47 o v PR 9 Sodium EDTA
% CalciumEDTA (6g/day’ + 6 % ) A fB s % @ &P]’J:%_“T.%n*v )
Bdest Calcium EDTA chs i@ K i ¥ 40 chg £ 5 3 4o i

His % 2FHCRE ) 23Tk 1 A Hyp T 80 %% > Sodium
EDTA frdp b= & # 3t it fo B A LA 5 8% 2ho i Sdfe
BAGEILA &0 @ % kR T DEDTA fodp M = A 2 B K s &
ﬁ%wopiﬁﬁ’éﬁﬁﬁniﬁﬁﬁﬁod**ﬂ$94b
Vimwe S H AT g e - LA KT iE
fpiﬁﬁ@ﬁ’rm%gﬁkwif%féw@gé g#@?
AARE VR ALK A AFE TN HEREENRE - CR
LRl 2% L) EDTAfcAphl = 4 » BFIE 72 % £E A K = ic o F]
o ERY F eSS D S eR A EEE S LK
EDTA ¢ HEDTA ¢ & 2L4 “chd B3 fr2 L R B E > M0
JRAE T Y BT hA 4 3 LB E R oS

2 P = okl e
55 PR

1. Safety Assessment of EDTA & Salts as Used in Cosmetics. CIR,

2019.

Final Report on the safety assessment of EDTA, Calcium Disodium

EDTA, Diammonium EDTA, Dipotassium EDTA, Disodium EDTA,

TEA-EDTA, Tetrasodium EDTA, Tripotassium EDTA, Trisodium

EDTA, HEDTA, and Trisodium HEDTA. Int J Toxicol 21 (Suppl. 2),

2002.

3. SIDS Initial Assessment Profile, COCAM 3, SIDS, 16-18 October
2012.

4, Disodium and Calcium Disodium Salts.

N

http://www.inchem.org/documents/jecfa/jecmono/v05je25.htm

5. Cosmetics Info 4=t

https://cosmeticsinfo.org/ingredient/disodium-edta
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11. INCI name : Hydrogen Peroxide

O SASTIAt HMP T 5%T 30%iEE L d AR S AN
T g and L ¢ RIEIC R AEE G o APRZ T o A
CRRA R e BORREE A B PR & B HR(E
Fillaprdrd|®) FILis 4 i BEA Y RBIFIESF V1 - R
EHCE A B E 2 AALY A AR LA
# AR R ??i’“ F PR oo § Al Bt
bR A NS S N R RS M

¢ LA ERANIor RE LIEH PR R foRE - | B
I § ke BiBS 1 & LDso>8000mg/kg s BirIEAT Y ¢ 0 28%iE § i
Efrl0%iEF Y E kBRIl T B o h- BT Y
SR L4 6900mg/kg ? ¢ AR (n=6)% K= »6 &
P2 B A AwhiEE (L4 8280 mg/kg TS o ¥ - AT Y
® 5 50%:04 Bl (n A %) fL4060mg/kg T A= o £ F L § LDso
% 35%iE & AL & KA ? >2000 mg/kg o A W]t 70%:iE F i 4 oK
75 i% 9200 mg/kg {7 90%iE ¥ * & -kiA ik 690mg/kg s fdt B IR T
B 24 PRk gk Rk g o B -4 1 4361
mg/kg 190% K3 ik S A L EPE LG WS o 11 2760 mg/kg D
FELRA G FE (L& pFo 5§ﬁj§69}§ 2EF = ol

& A EflgEM/ AN AL T 10%5iEF CERREAK T I
Pl ol » 35% i § 1 & B RAEP £ ¢ f}f:ﬁrd;‘;’r'r:t ) TR
Behd LR o s 0 @ >50% B L & AR R BRE Dl
el a1 o 1

€ BTt iEF LA IRE FRE U T A
Bkt F 1 E ik B B BVAY & L s B o # 0.5% V5%

GoRBRF A FREY CER AL G R o o

g gt A 24 ) PP fRAR  8%EF 1Y & KB R A S RpE

Plgeld » JF it 10%~30%:@§ 1 & -kig iR gaé(wﬁh%\m,w,g " e

FAW A G AN T FRERRT AN H;@agfr;ﬂ,g o] B

F.

44

Pri @ 83 1° 4 ZF (90% ki3 iR) Bor P BHR g foacBLap § -
1
& AFIRATM T HEF 1 E AR F ATt pab g 1 o !

® THLEIMA-BPEFCET CIHA J?%éi;ﬁﬁﬂp;; v
SEPE A (A& i el ) R BTEF CE FF (01
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~10.1mg/m3)¢¥ > & X 5 L HEiFE5 X > EiFE 4B 17 1mg/md
HE 2B OHARFNAA DA H Ry L s
(Monoamine Oxidase, MAO) {v # #& [k "= H;T{ o
(Nicotinamide Adenine Dinucleotide, NAD)-% {£f# e/ (23 4c » 3 ¥
4 B {5 > MAO ~ NAD-w #vF fis ~ 534 it % & fiF /% 14 (succinate
dehydrogenase, SDH)frs e & e i 4c < 4 3 % P > X BLL K & FF
B VTP ORE A G FaER o i A ¢ RS 10 LOAEL 3 1.0 mg/m?3
NOAEL 3 0.1 mg/m3°!— 5B 4tar £ BE & fach ] B2 (71 4 ¥
90 % env F~ HF T Y o FIRA T K P HE L 3000 ppm FERE E
¢ T ' (Freeman 1997) - ~ 38 90 = /| BUAR K28k 2 % Baor > 4R * -k
v iE ¥ 1* % 9 NOAEL % 100 ppm » iR v F e ens p & E 5 26
mg/kg bw > ¥4+ % 37 mg/kg bw o 1 2LOAEL 5 300 ppm (z24+ % 76
mg/kg/day » ¥E12 5 103 mg/kg/day) > A3 H E AR M hE Frfoo k)
FER MR ERER - LRGSR o T ekt
1000 f= 3000 ppm g -k E + @ F R 2 (pEEHE pARE L
z2 4 239 mg/kg t“;i']”_n‘_ 328 mg/kg % & p A E % 224+ 547 mg/kg ~ ¥
¥ 785 mg/kg ) » \f;.ﬁFm?:"“v » A #E 3000 ppm FF 0 on
J\w 4 v forfdon kA K o

R/ RE D BRI LAY R REY L ARR

éﬁé;}zw‘ feif @,i're&mo LG OMP RTS8
P EFA A RR R

FORE A T r,s B EOR i 3 o 2

LAEAPIRG AFOELHET VR0 FEET L2 foH

TAf T

CETHRR R A BEA R L 3%BF G kR RE AR 6
gﬂrpﬁfrm(ﬁwp%%1/9415,9%%‘10 F)15 448 ) ALK %o o
RARREATR 1P (2 RIS FEEH &) foad 2§k 5]” (18
7};@%@4 FERE) LKL & (n=21004 % Patch Test % % i& {7 1
Wh > AR U Ll o e E o BB AL R
R S i) mB%kj‘;,‘—. A_1Y HEEF(10.5%) ~ e %7(9.5%) v F 7 FF(5.2%)
BLZF] 1%RIEH % > H 3%EF L3 RipiRG BHERF K
L1A%NZ B H HTpEFRF BB HEXHF RN §HARE
¢t it B BaRAar X Fé‘ (n=121) > %Q%ﬁ‘}”" [0 L 3
FIRE 5 32 7 L Patch Test &% 2L jfcifBk - — &% < H (0.9%) 418

o
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FLEFHBEF e 21991 £ 3 1997 EH R SRR EREF T
“t(Finnish Institute of Occupational Health) &+ ¥t5% 12 2. 7
B en % B EF(n=130):& {7 PatchTest> ¢ 42383 i & (Jk&R A4p 2>
RAYEF CE DA REB e LR TIEEARF k-
1995 & 3 1996 & > B B~ § 4 F #1459 ?;%:u'ﬂi%}ﬂ &4
SlAZBRA hR Fi2 (77 PatchTest» B % A7 i) R HHiEF ©* &
?ﬁ%ﬁiﬁﬁﬁﬁ’*m%\w Lo % 32 AU B 0 1975
£ 3 1997 & H BB E gt A ﬁ.),;a,,:,hgx,a 10,806 ] » % Patch
Test 5% > iple 3173 Sd 5§ v & 5ldede B> 55 29,803 B F
ERARBRIGTFRERE o/ £ BAREP Ld BF &5
A2 ef10 1974-1993 & & % ﬁ;%gﬁ;@@:}ig IR Y e
H(n=355) 5% e Rl B F I & RAETFHLFE b -6%EF 4 7 &
Fopbang a2 A - B EE Tl 4 2P AR TR R
MRt hen e BT RESEY N 12 mg BiEF T
@ o z;é—‘ﬁ (% £ n=148) 2 F P E X @ * L4 3 X » &
%30 A4 BEr PR B RA P # RS 2 HE
BB R A0 A e A T 0 T30 2% (TR #% R
4%~31%) % A A v Tl o T35 20% (TR 5% B 10%
~ 28%) m).‘aé'*“sj‘: 47 AR Hisgliv* £ AF N3 14
RFEH(0.7%)d 07 AF B a fw B bioF o piefART 0 ¢ R
Jﬁi:s_a,sp‘«l%f iR TR LR R4 AT FRT R
TR PR R e R K RS T ARy R 7
FRFRET R TR AAPEREY  BE R R T

U 2FAERGSEH A BB 1 F 5 - HORT >
(Generally Recognized As Safe, GRAS) * ** & & %‘r,g—ﬁ R ETLE Y
o ol Rl IE) B R frid A‘E

F (4B foR RAfoik o & o FDA B eF 2
OTC) &y & H P @ * g it 1 - W% }%}ﬁﬁﬁ 4 (International
Agency for Research on Cancer, IARC){¥ d1 &% » i % i & 7 nbﬁﬂi #E
FHAEREE - HRELEEWF S~FE LR € (European
Commission's Scientific Committee on Consumer Products, SCCP):* %
WHE b d bR E 0 A5 % 2 SCCP kA #* § ]
B 1%iFE 3 Fd FE L 2o SCCPRIEFNEH AFi T E
WYL TR G RE 6%EF LA bR E
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12.

Flrav e g ER T Ao R FEL AR B RER A
B4 12% 4%~ 2% e 0.1%° # § 8§ i & g G E fody T A
VA EHRP D 7 EF N E WA Aok A SR
o it e” 7385 L PEHATC FERER
ASPE L £ 2 ASCCNFP 2% 7 & %9 A 57 chifd V3 3
A1t 6% (4t ) & 24| 5 50mg #HF 4 » 7 A
O%ﬁsf tE (s LIRS TRy )PTI R ED A
9F5mw‘}}|*7%?*°ﬁi*piq 7 ® 2R 2 N2 (S TR
Foodrd & B2 BTG A e PG o/ & A E i
ol F g nd RiEr ol

1. CIR Safety Assessment of Hydrogen Peroxide as Used in Cosmetics.,

2018.

2. EPAProvisional Peer Reviewed Toxicity Values for p-Aminophenol.,
2005

3. EUrisk assessment for hydrogen peroxide. European Commission,
2003.

4, Cosmetics Info ezl @
https://cosmeticsinfo.org/ingredient/hydrogen-peroxide-0

INCI name : Glycerin

® 7 Mp FREL B A B(USP-NF)ERE R 746 ¢ T 5 e

*

Feng €7 194218 0.1% 0 #73 s 7 (¢ 45 4 f Diethylene Glycol
vz = f% Ethylene Glycol ) 4% & 7 (B 426 1% o 1

EMF M4 B PR LDsp 2530758400 mg/kg > < & & % LDsp>21900
mg/kgbw e 577 7 B om0 454 A 8 b v JR LDso 7 1428 mg/kg e
F BT IR30mIH b oL R R o (L BT RS E R
A2 LF e EERER A B Rk s v B oG
1

KA e flgots @ kP e L B a7 A ) o !

A RATH L b AT o1

TAFLES B F i v JREFE 3 X pFah NOAEL 5 950 mg/kg
bw/day » &€ 3800mg/kgbw/day FF > § FRIERLE b TG L
AR o F AR AP e 35% b P &361%%;%&@;&@0
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https://cosmeticsinfo.org/ingredient/hydrogen-peroxide-0

L R R 2 4

% % B v PR 6300 mg/kg bw/day + ¢ 30 & 40 = %ﬂ;:},%lf‘ll%f“ o ¥
A HF R F v PR X 1300 3 2200 mg/kg bw/day 4 j# 50 % pF > 2§
HIRA MR R SRR A2 B ESPE % 0 NOAEL 5 2200 mg/kg
bw/day o ¥ 100%H ;b & % B %35 * 3t 4 3 30%c048 & 45 iF pF o 7
4 ERE g;){%o
ﬂﬁ%'l@i/xﬁ B MRy RRPEL G ABE
Rl L 2RO !
A N e X e R
FILNHE 4 F Dk p A {ed b g AR 0 0 R e
YAEAR T T A F e b o d 34 ) 0 Log Pow(-2.66 T -
1.76) i 2 3% Z B 6 77 7 By 0 4 W P STk 25 80% o 2
AR GIEARE - £ 29 RSB FIR R G 30 0 B A o F
MR SRR T B R Fyp w1 e £ Bk PR
o p e e ke * S8 (7 7 Patch Testo 4 A% 4 X - °
AR (1%Kk3iR) o p e HEMRRR T atB i F i o %
TEGRG R A - HREAY 4 THY N (1% KBR) § ath
MR FEELRY 30 bR aRE F )0 B R
1
P 2R 12014 & RS A FE L T B A L
BB A ZEIR A Seny g F 2 PLE B 70 M%%ﬁ ) T 49
TRIF ?f%'frﬂtﬁ el e g, HW AP i fok
B A2 (Tihrkigd e 33 79% itieii
PR 99%) e FRE EfrE R E R LK
- A in® 2GRAS) Y AR BEINUGRFER TP T
-5 %2 GRAS @ e T o gt b b @ BIFERE Ko ¥
PR AT OTC > Gldeiz M E S E 5 & 5~ L
F R B for R GEA S T iy b P E B kT B e
TAFAER T S vIRoAF A LF i o ot Bdp ke B X
BIEAE TP LG RLECELARE o 3Rz RAET
PHFATY HB A EHEHMAAF AL AE AP EEFT 2
RREAMNAL EPINRELAEAL LA NI PR
BF-FAE T Y R MR EG R F AR B AR
HeEMIN{FIREL HiRRY I %‘B‘w‘;ﬁv:@wﬁ o B S iR R
EHARHEF T AV G RRIEZE s ST

A G P
GRH W e e K i

A}

\

«:’},
&



W B g
ol

B
~m
=

\’]’g-_\?FK:Kf?:’ffgﬁ‘ﬂjé&éﬁ-ﬁm'rg,ﬁ—f ﬂ/éﬁ g%:'i’(
SR G ERMAERE L T G (T8 g BT

A
o

w

Safety Assessment of Glycerin as Used in Cosmetics, International

Journal of Toxicology, Vol.38(Supplement 3), 65-22S, CIR, 2019.

2. SIDS Initial Assessment Report For SIAM 14 . Glycerol CAS N°: 56-
81-5, 2002.

3. Cosmetics Info 3 b -

=

https://cosmeticsinfo.org/ingredient/glycerin-0

13.INCI name : Urea

¢
¢

F gt ek P oCHaNRO eh g £ % 143 99.0% % % A2 i 100.5% °
EPF M v PRSP B ek MEF B F A g s
feig X ouchawf tdede > H3 > B9 F L ajcd 25
BEFEE O TR R R AR o ol Bfet BY 0 RE TR
A TR AR IS, B ME Mo AR h gL B B
ek H CHRFT R Y o ABED| A A 123 i 2000 mg/kg o T PR
2 4g/kgﬁ\%mas’wﬁ5%%\5§, P4 % o T JRS5 I 30
/LA AT 10X P A% ¢4 M35 S RE ~ Rk~
AR T R R e R o

Aot ok bl ¥ e B AR en A S b e fo A W 5 9.5%E
2.3%4r 67.9%+ 5.6% ° !
AL E 4 B A4 45009000 & 45000 ppm (-] & % i 5 6750
mg/kg bw/day v+ & ¥ 2250 mg/kg bw/day) -] Blfr+ B¢ &7
A B RBEHEEFT AL BETY ARG M E
Botm aaeBBERT  @hd e & 56 R E K
PRI G A € R o F)p o) Blih NOAEL 9 & 6750 mg/kg
bw/day » ~ & 7 NOAEL ¥ 5 2250 mg/kgbw/day - i * F % #wF A

W 10% ~ 20% e 40%k B > e F O A F 8L K 9 20em? F B
PO REFET A5 RAEEABES BT 0 AFRAR
B rdE A M TE Y o e IR A it R 2 Bodp o Fl B2
HARES NOAEL B > e ¥ FRlchipwm A E SA K @IS E 4
R A il o2

REPH/E OIS Hief AR E% Y > Rt d
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https://cosmeticsinfo.org/ingredient/glycerin-0

B ol
R A& 4 Fisher 344 ~ K &% C57B1/6 ]
RRTRE G R !
AaAR/FT AL ICRE T BTG T X 2 I Ao
BAEDZ L Lw—fr,&y}iy}p BT oo B LJE%&%T TR
S BTG A AR ey e A R A BE A a{og T 4 B
TAGIAARME Z BF o RBEAT LM < CR & 7o) 2305
FAEF AT LARRATF CCR B P EARIIRAT
PH A H WAL AR R TA SRS PIEEFREY RIE-
o 4
SR
Final Report of the Safety Assessment of Urea, International
Journal of Toxicology, 24(Suppl. 3):1-56, CIR, 2005.

Urea-Registration Dossier- ECHA

A

5L 45%E

= \\\?{r 3};‘;‘;

N

https://echa.europa.eu/registration-dossier/-/registered-
dossier/16152/7/6/1
SIDS Urea CAS N°: 57-13-6, 2002.

4. Cosmetics Info =k :

https://cosmeticsinfo.org/ingredient/urea-0
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https://echa.europa.eu/registration-dossier/-/registered-dossier/16152/7/6/1
https://echa.europa.eu/registration-dossier/-/registered-dossier/16152/7/6/1
https://cosmeticsinfo.org/ingredient/urea-0

(11) & &% TLPRE%RF L

BB R IR AR B  FrA pH AR S BAL DL 6 B A S
B AR B RN L o BEFRFE AN L E DT TR -

ARt "d RE-BEER A ER Y - R
¢ ERF 4FE
N $ 1 53 5637
BT
40 °C 40 °C 40 °C 40 °C
WEE P
75 %RH 75 %RH 75 %RH 75 %RH
R ST ST ST ST
B HFE~F 4 RFEcF e (AFE~F S [RF~F e
e g LA F AR L4 F
PH (at 25 °C) 9.72 9.41 9.63 9.30
AR (at25°0) 8100 mPas 8250 mPas 8078 mPas 8630 mPas
B A& (at25°C) 1.13 g/cm? 1.18g/cm? 1.13 g/cm? 1.17 g/cm?
S L L S Wt
2
o* & 0% &f o* & # o* &#
¥k 3 ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics

products, 2018. %+ 53.2FFK 2 R 2 RRE Ttk ¥ T RE%

R WA

P |Gr& ¢4t p i)

A R/P I

FTRE)GrE EX e p B
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A& LA

Rd AE-BFERAEHNE - A

¢ EHRF HDPE
50?2 510 ¥ 3@ 56"
R
40 °C 40 °C 40 °C 40 °C
LN
75 %RH 75 %RH 75 %RH 75 %RH
R TS I ARl . L
H‘E pel | St 'génl' o B R 'gén" it % ’gé"
B G AGM AR - 6 AW G AEm
PH (at 25 °C) 3.85 3.72 417 3.94
% & (at 25 °C) 1.02 g/cm3 1.05 g/cm3 1.07 g/cm3 1.04 g/cm3
LR b RUK Sy A ol A H At A 4
R Wm:# W e Wm:#
o% &t 04 & o% &t o% &t
$d 2k ik ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics

products 2018. %% 5.3.2:% Fi;\m_fiii BEETAR K TR

Wikl A R /p 3

+ B )

B ¥)

A R/P I
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(12) #&2 = PI4R 2

Rl LB -mERLEA S - B 7 £056% 0 T 7 FHE R 930% 0 # £1S0
29621: 201744 # M b "G 12 7 & 20.5%% 7 FpHF ik & >20%2 i i ’%"J%‘f«*fr’i%*‘*?
MAcA P e A 5 A SR PR TI R T Rk E A PR
FHREME PRRIEL o 3d R gL EA S - HBBLIR 7 G H020 1 7]
2B AE3% A PR R A SR A &R R TR AT Rk
e o R

¥

Ry 4 Rd BB ER-F - A
A S P022JUL
AW p Y 111.07.05
¢ ERE HDPE WP Y 111.07.06
¥R P S T 8 WiplE S 3 BlE
e At
4
2 Ak <1000 CFU/g <l0CRUjg) | B BTG
- 2 % 109.07.28 %
oy 3 @ v |
7 W 18 e 111.04.21 2 # £ 5 5% >
Bk 7 (54 At Aol AR A R
&3¢ §EHF 3 A d R EST DT EREA
Zfwm T E e
B4 ATKEF 7 Bk ) At R
BEHT P 0% &
CRIPH (% 24t B )
CRERR VAR (& &4t p i)
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(13) P JF2%a 3853 4

7l BR-BRPEE A E A - A F 5 0.56% ©
29621:2017/#c 4 = M h *%& 11 7 % 20.5%% 3
MpA P h e A S LR A S AT R AR Rk

‘4“5 E%Bi;fﬂ-/ ‘53?1%1;
M2 o hote A S AR A

ﬁﬁ%ﬁﬁﬁﬁ%%ﬁ%
Fl B AE3%U o 2R
SR A ¥R o

2 ped e
|8 7

5 OFPEIE R X30% 0 # £1S0
z /ﬁﬁ: B B >20%2. 1F (£ 5 2] s A

v Bt A

# /"’ﬁ H,0;: &
e R R T AR AT R

% £ # (Sample Name)

i RE-BERAERY - A

iB|3# p ¥y (Date Tested): 110/06/01~110/06/30

FARR &

#5% %% - 3 (Method Code):

S % % 110.05.13 = £ 2 i ¥ 5B K st 7% 4p 5

B3 A #4 (Microbial strains)

AFETE | AYBE (£ TERE | WEBE 64 ATKE | RN
(Assay Time) Escherlchla Staphylococcus Pseudomonas Candida Aspergillus
coli aureus aeruginosa albicans brasiliensis
(ATCC 8739) | (ATCC 6538) (ATCC 9027) (ATCC 10231) | (ATCC 16404)
(CFU/gor ml) | (CFU/g or ml) (CFU/g or ml) (CFU/g or ml) (CFU/g or ml)
% 0= 9.8x10° 8.2x10° 9.4x10° 8.6x10* 7.7x10*
7= <10 <10 <10 1.4X10? 3.3X10?
% 14 = <10 <10 <10 <10 <10
¥ 28 = <10 <10 <10 <10 <10
W< R /B (& &4t p o)
H¥:AR/P ¥ (5% 234t pip)
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(18) # i 376 GRTH

BEARARM P AR T R BT RRIRRE
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(15) &7 & &2 ¢ EHT TR

Py HE

¥ - A-Fg ¥

&F

Tl h PR A A

¥ - A-RE

HDPE

e d B -pEEE B A

e A

HDPE

Ted B -ph PR b A

5 - B-FLE

HDPE
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£ 3T

o
(16) & &% 2 FH
5l AR-BEBAEME P AR RBETE

5452023 &5 FH2ZHE G FHF 2 F LR § (Scientific Committee on
Consumer Safety, SCCS) it #t & = /v\ Rl 2 B 2pmRipils 12 %
(SCCS/1647/22) » * ik * ip ~ Wi I EFA KR BETH P 2 P ¥
FAEE IR TP R BRI EPET P RHE T R F X 2R
(Margin of Safety, MoS)H_id i #-% p # * &#| & & & 2L(Point of Departure,
PoD)“,% A& > P& & F (Systematic Exposure Dose, SED) k3-8 & o
MRS B 3R Sk o SCCS RS A (T AL d H) B P EE
SAPF BE TG REFTE ML EADT 2HETL

)
3~

D
T ol & 60 kg
FfgIn A
ey fasg A 5
& op oA 1/month=1/30
5 F S 0.1
A5 A& * % @ 4t (cm?) SSA 580
* 4% SCCS2023 £ 5 7 f;\vx A R BT 2ETR S 12
U IR L 2 A X B 30™45 & 4B # * 20 mg/em? (B~ Ipd

* ik ) o

SED= (DAa x 1073 x SSA x f)/bw

DAa (ug/cm?) @ i@ * ¢ fHgiE 2 T e @ N FtE (HEixw
g ﬂévx g)

SSA (cm?) 1 FE3t @ * M A L K & 5

f(day?) : & 55 % @& * 4 ¥

bw(kgbw) : 4 §g88 & (BILE 60 27 )
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5l AEEER A ML

> 5 % 4 SN
TE LR A

® 24 MoS Bt E

Margin of Safety (MoS) %
SED= (DAa x 103 x SSA x f)/bw

MoS= PODsys/SED
SED (mg /kg bw/day) &

2T A

2L EBHE
RS AcR (H a2+ g Fofc® ) SSA(ecm?) & 3F
# 5 f(day?):
LOAEL -

; DAa (ug/cm?) @ @ % ¢ g iE 2 T aa @ e
TR v A L B A S
A A X HES

PODsys — 4% * NOAEL fz & - -*ﬂ‘ BMDL ~

p-Phenylenediamine~Resorcinol 2 m-Aminophenol #x * < )’%1 LS E
SCCS i-#r &= A Rlid2 A% 24374551 % 12 %% (SCCS/1647/22)#% 90 =
vIRA MRS S R AL AR A Rk P F RS

90 % # § A LP A

FPET mr-r”ﬁfrl?ﬁ

FEe1PoD P> SCCS € % Jo AT T 3 8
ik 2 L 3 90 R A g P PoD B RIERE T R U

MoS >

Sk K

FlF ks 0 50 BT AL o &L N 4 20 NOAEL At g & W ehd

TR IE S8 AR F)F AT o T {42 NOAEL 3t 5 B % 4o

¥ — A

INCI name pe FAY | A F=cE | NOAEL SED MoS
C(%) DAa (mg/kg | (mg/kg
(ng/cm?) | bw/day) | bw/day)

Aqua 55.0 = - - >100
Alcohol 30.0 600 1200 0.1933 6206.9
Polysorbate 80 5.0 100 730 0.0322 22655.2
Dimethicone 3.0 60 311.1 0.0193 16091.4
Ammonia (28% 0.0010 81295.7
Solution) 2.0 2.97 77.8
p-Phenylenediamine 2.0 4.47 8 0.0014 5554.3
Resorcinol 1.0 2.06 2.6 0.0007 3917.0
Ammonium Laureth 0.0064 7758.6
Sulfate 1.0 20 50
Sodium Bisulfite 0.5 10 36 0.0032 11172.4
m-Aminophenol 0.3 7.14 10 0.0023 4346.6
Disodium EDTA 0.1 2 346 0.0006 536896.6
Fragrance 01 - - - >100
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(*#4 IFRA
&L EP)
¥ = Al
INCI name prrE A | ARF=c® | NOAEL SED MoS
C(%) DAa (pg/ecm?) | (mg/kg | (mg/kg
bw/day) | bw/day)
Aqua 84.5 - - - >100
Hydrogen Peroxide
(28% Solution) 10.0 56 13 0.0180 720.4
Glycerin 4.0 80 611.1 0.0258 23706.5
Urea 1.0 20 1125 0.0064 174569.0
Fragrance - >100
0.5 - - (*#+ IFRA
P
INCI name NOAEL KR it P
A RE p & ey a4 ik MINOAEL 5 2400 mg /kg bw/day (A FpY
Alcohol ) F R T IRA P K50%% 3 T F)F 0 #-2400*50% =1200
mg/kg bw/day -
% BH & I W 457 7 (BIBRA, 1981)¢ » £& Z_NOAELAR % *+ 1460 mg/kg
Polysorbate 80 bw/day( AP % #ic) » ¥ g v IRA $ T * F50%2 F FEEF]F o

1460*50% =730 mg/kg bw/day -

Dimethicone

iR AT RL RS R B EAE (28X ) A A K5 - 7 K INOAEL
A 5 41000 mg/kg bw/day > ¥ & iFsk * B2 FE T TS 0
1000*28/90=311.1 mg/kg bw/day °

Ammonia (28% Solution)

SRR AT KT R 4e0.01%% k< BERR8E Y o Bk - 4&NOAEL 5 250
mg/kgbw/day » 4 g v IRA $ T * F50%E K % B2 P FE L F]F o K
250*50%*56/90=77.8 mg/kg bw/day °

p-Phenylenediamine

% BB SCCS#-PPD 7 f 1+ 4 [+ INOAELARL % 8 mg/kg bw/day T 2 MoS3*+

BoEAMI FERFFEFRD -

Resorcinol

L¥17% v JREF ATy ¢ > X BEONOAEL % 27.5 mg/kg bw/day » ¥ & T
JRA 7 % F50%% F5 X #icz H Fr T_F)F 0 #-27.5%50%*17/90=2.6
mg/kg bw/day -

Ammonium Laureth
Sulfate

105 + B v JRF |+ ¥ 5rNOAELX) % 100 mg/kg bw/day » % g T FR2 4~
v F H50%2 F Fr T_F|F 0 #-100*50% =50 mg/kg bw/day

Sodium Bisulfite

SR AFLERIEFARMEL FL] § 0z HBFALY
K

NOAEL 5 72 mg/kg bw/day > % & T JRA 7 * F50%2_ % & T F]+ > #-
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72*50% =36 mg/kg bw/day -

m-Aminophenol

H AP133F B 4 35 18 SrNOAEL 20 mg/kg bw/day » 4 g v JR2 7 *
50%z2. # F£ T_F]+ » 20*50% =10mg/kg bw/day -

Disodium EDTA

L1334 S < B sk 7 AoNOAEL 5 692 mg/kg bw/day > % g v R A
¥ * F50%2 F Fg T_F|F 0 692*50% =346 mg/kg bw/day -

Hydrogen Peroxide (28%

- J590% | BlAR KB % 8T > A kP iEF (-4 SHNOAELE 26
mg/kgbw » ¥ B T IRZ $F * F50%%E F FEE_F]F 0 #-26*50% =13

Solution)
mg/kg bw/day -
AHERH T PR 50% FF > NOAEL 5 2200 mg/kg bw/day » 4 jg v PR 2
Glycerin Pov o K50%Z RS % B E F FEEF)F 0 #-2200%50% *50/90 =611.1
mg/kg bw/day -
U 4 B v JR3E5 ONOAELY 4 2250 mg/kg bw/day( 4 3P = #K) > £ & T IR
rea

447 F50%E A FE ¥ F]F 0 #-2250*50% =1125mg/kg bw/day o -
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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,Reaq. 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 praduction

1.4 Details of the supplier of the safety data sheet

1.5 Emergency telephone

SECTION 2: Hazards identification
2.1 GHS Classification
Skin corrosionfirritation (Category 1), H314
Serious eye damage/eye irritation (Category 1), H218
Specific target organ toxicity - single exposure {Category 2], Respiratory system, H333
Short-term {acute) aguatic hazard {Category 1), H400
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Long-term (chronic) aguatic hazard (Category 2}, H411
For the full text of the H-Statements mentioned in this Section, see Section 16.

2.2 GHS Label elements, including precautionary statements

Pictogram

Signal word

Hazard statement(s)
HZ14
H235
H400
H411

Precautionary statement{s)

Prevention
P2E1
P264
P271
P273
P230

Response
P301 + P330 + P331
P303 + P361 + P353

P304 + P340 + P310

P305 + P351 + P338 +
P310

P363
P351

Storage
P403 + P223
P405

Disposal
P301

2.2 Other hazards - none

Danger

Causes savere 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 thoroughly after handling.

Use anly outdoors or in a well-ventilated area.

Awvoid 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. Rinsa skin with water/ shower.

IF INHALED: Remowve person to fresh air and keep comfortable
for breathing. Immediataly call a POISON CENTER/ doctor.

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

Wash contaminated clothing before reuse.

Collect spillage.

Store in a well-ventilated place. Keep container tightly closad.
Store locked up.

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

SECTION 3: Composition/information on ingredients

Substance / Mixtura Mixturs
3.2 Mixtures
Hazardous ingredients
Component | Classification | Concentration
ammonia solution
CAS-No, 1336-21-6 1B; 1; 5TOT SE 3; == 25 -« 30
EC-No. 215-647-6 Aguatic Acute 1; Aguatic o
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Index-No. 007-001-01-2 Chronic 2; H314, H218,
H335, H400, H411
Concentration limits:

>= 3 %: STOT SE 3,
H335:
M-Factor - Aguatic Acute:
10

For the full text of the H-Statements mentioned in this Section, see Section 16.

SECTIOMN 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 dothing. Rinse skin with
water/ shower. Call a physician immediately.

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

If swallowed
After swallowing: make victim drink water (two glasses at mast), avoid vomiting (risk of
perforation). Call a physician immediately. 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) andfor in section 11

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

SECTION 5: Firefighting measures

3.1

5.2

Extinguishing media

Suitable extinguishing media

Use extinguishing measures that are appropriate to local circumstances and the
surrounding enviranment.

Unsuitable extinguishing media
For this substance/mixture no limitations of extinguishing agents are given.

Special hazards arising from the substance or mixture

Mitrogen oxides (NOx)

Mot combustible.

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

Ambient fire may liberate hazardous vapours.

Fire may cause evolution of:

nitrogen oxides

73




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

G.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. Ensure adequate ventilation. Evacuate the danger area, observe emergency
procedures, consult an expert.

For personal protection see saction B.

Environmental precautions
Do not empty into 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 liguid-absorbent and neutralising material (2.q.
Chemizorb® OH-, Merck Art. No. 101596). Disposeof 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 measuras

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

For 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 ses product label.

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

SECTION 8: Exposure controls/ personal protection
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8.1 Control parameters

Ingredients with workplace control parameters

8.2 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 goggles

Skin protection

This recommendation applies only to the product stated in the safety data shest,
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-36124 Eichenzell,
Internet: www.kcl.de).

Full contact

Material: butyl-rubber

Minimum layer thickness: 0.7 mm

Break through time: 430 min

Material tested: Butoject® (KCL 898)

This recommendation applies only to the product stated in the safety data shest,
supplied by us and for the designated use. When dissclving in or mixing with other
substances and under conditions deviating frem those stated in EN274 pleasa
contact the supplier of CE-approved gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www. kel.de}.

Splash contact

Material: Mitrile rubber

Minimium layer thickness: 0.40 mm

Break through time: 240 min

Material tested :Camatil@®@ (KCL 720 J Aldrich ZE77442, Size M)

Body Protection
protective daothing

Respiratory protection
required when vapours/aerasols are generated.

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)

b)

<)
d)

Appearance Form: liquid
Color: colorless
Odor stinging, ammaoniacal
Odor Thrasheld 0.02 - 0.05 ppm - Ammonia
pH =12 at 20 °C

strangly alkaline
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e) Meliing Melting point: ca.-72 °C
point/freezing point

f}  Initial boiling point ca.32 °C
and boiling range

g) Flash point Mot applicable

h} Ewvaporation rate Mo data available

i}  Flammability (solid, No data available
gas)

i}  Upper/lower Upper explosion limit: 32.6 %[V}
flammability or Lower explosion limit: 15.4 %:(V)
explosive limits

k) WVapor pressure 635 hPa at 20 °C

I} Wapor density Mo data available

m) Relative density Mo data available

n} Water solubility at 20 °C soluble

o) Partition coefficient: log Pow: -1.38 - (anhydrous substanca), Bisaccumulation is not
n-octanol/water expacted.

p) Autoignition Mo data available
temperature

q) Decomposition Mo data available
temperature

r}  Wiscosity Viscosity, kinematic: No data avazilable

Viscosity, dynamic: No data available
s) Explosive properties  No data available
t) Oxidizing properties Mo data available
9.2 (ther safety information

Minimum igniticn 280 - 6B0'm)
energy

SECTION 10: Stability and reactivity

10.1 Reactivity
Mo data available

10.2 Chemical stability
Ammonia sclution itself is not Aammable, but can form an ignitable ammeniafair-mixture
by outgassing.

10.2 Possibility of hazardous reactions
A risk of explosion and/or of toxic gas formation exists with the following substances:
Oxidizing agents
Mercury
Oxygen
silver compounds
nitroagen trichloride
hydrogen peroxide
silwer
antimony hydride
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10.4

10.5

10.6

Halogens

Acids

Calcium

Chlorine

Chlorites

auric salts
perchlorates

sodium hypochlorite
mercury compounds
halogen oxides
Heavy metals

Heavy metal salts
Acid chlarides

Acid anhydrides

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

Boron

Oxides of phosphorus
Nitric acid

silicon compounds
chromium{VI) oxide
chromyl chloride
Exothermic reaction with:
Acetaldehyde
Acraolein

Barium

boren compounds
Bromine
halogen-halogen compounds
hydroegen bromide
silan=

Hydrogen chloride gas
halogen compounds
dimethylsulfats
nitrogen oxides
Fluorine

Hydrogen fluoride
chlorates

carben dioxide
Ethylane oxide
polymerisable

Conditions to avoid
Heating.

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

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

Mixture

Acute toxicity

Oral: No data available

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

Drermal: No data available

Skin corrosion/irritation
Skin - Rabbit

Result: Severe irritations
Remarks: (29% solution)
(RTECS)

Dermatitis Necrosis

Serious eye damage/eye irritation

Eyes - Rabbit

Result: Severe irritations

Remarks: (29% solution)

(RTECS)

Mixture causes serious eye damage. Riskaf blindness!

Respiratory or skin sensitization
Mo data available

Germ cell mutagenicity
Mo data awailable

Carcinogenicity
Mo data available

Reproductive toxicity
Mo data available

Specific target organ toxicity - single exposure
Mixture may cause respiratory irritation. - 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
Nausea

collapse

shock
Unconsciousness

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

Acute toxicity

Cral: No data available

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

Dermal: No data available

Skin corrosion firritation
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 Bicaccumulative potential
Mo data available

12.4 Maobility in soil
Mo data available

12.5 Results of PET and vPvE assessment
PET/wPvE assessment not available as chemical safety assessment not reguired/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.
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Discharge into the environment must be avoided.
Mo data available

Components

ammonia solution
Toxicity to fish flow-through test LCS0 - Pimephales promelas (fathead
minnow) - 0.068 mgfl - 96 h
Remarks: (in analegy to similar products)
[ECHA)
The value is given in analogy to the following substances:
ammonium sulphate

Toxicity to daphnia static test LCS0 - Daphnia magna (Water flea) - 101 mg/l - 48

and other aguatic h
invertebrates Remarks: (ECHA)
anhydrous

SECTION 13: Disposal considerations

13.1

Waste treatment methods

Product

Waste material must be dispesed of in accordance with the naticnal and local regulations.
Leave chemicals in original containers. No mixing with other waste. Handle uncleaned
containers like the product itsalf, See www.retrologistik.com for processes regarding the
return of chemicals and containers, or contact us there if you have further questions. The
chemical must be disposad or recycled in accordance with Waste Disposal Act. See
www.epa.gov.tw for the information of chemical waste disposal companies and their
contacts.

SECTION 14: Transport information

14.1

14.2

14.2

14.4

14.5

14.6

14.7

UN number

ADRSRID: 2672 IMDG: 2672 IATA-DGR: 2672
UN proper shipping name

ADRSRID: AMMONIA SOLUTION

IMDG: AMMONIA SOLUTION

IATA-DGR: Ammonia selution

Transport hazard class(es)

ADRSRID: 8 IMDG: 8 IATA-DGR: 8
Packaging group

ADRSRID: III IMDG: III IATA-DGR: III
Environmental hazards

ADRSRID: ves IMDG Marine pollutant: yes IATA-DGR: no

Special precautions for user
None

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 available

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
H318
H3335
H&00
H411

Causes severe skin burns and eye damage.
Causes sarious eye damage.

May cause respiratory irritation.

Very toxic to aguatic life.

Toxic to aguatic 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 erderad. For further information please contact mlsbranding@sial.com.

Literature references About detail information, pleass refer to each section The

information containad hersin is basad on the present
state of our knowlaedge. It characterises the product with
regard to the appropriate safety precautions. It does not
represent @ guarantee of any properties of the product.

Organization that prepared Name:Merck KGaA LS-OH

the SDS Address/Telephone number:84271 Darmstadt
Germany/+49 6151 72-0

Cate that the SDS was 01.07.2021 Print Date 26.10. 2021

prepared
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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 ic product ¢ ining 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., F.A.C.P.; 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., M.S., Senior Scientific Analyst, and Ivan Boyer, Ph.D_, Toxicologist.

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

The safety of A ia and A jum Hydroxide in tics is reviewed in this C. ic Ingredient R
(CIR) safety assessment. According to the Infernational Cosmsnc Ingredient Dictionary and Handbook, both ingredients are
reported to function as pH ady in cc ic products Addmcmally Ammonia is reported to function as an external
analgesic and fragy ingredient and A ium Hydroxide is reported to function as adenaturant in cosmetic products.

Functioning as an external analgesic is not a ¢ tic 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 recently, an Environmental Protection Agency (EPA) toxicological review that covexs gaseous Ammonia
(NH;) and Ammonia dissolved in water (Ammonium 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 toxicity data on Ammonia/Ammonium Hydroxide that have become available
since the ATSDR and EPA documents were published.

In addition to the safety test data on Ammonia and A jum Hydroxide that are included in this safety
assessment. the following data on surrogate chemicals are also included: dataon ijum ion (reproductive and
developmental toxicity, g icity, and carcinogenicity data) that are included in the ATSDR toxicological profile for
Ammonia; d ium phosphate (repeated dose (short-term) oral toxicity and reproductive and developmental toxxcaty
data): ammonium chloride (genotoxicity data [micronucleus test]); ammonium sulfate (oral inogenicity and ch oral
toxicity data); and diammonium phosphxte (reproductive toxicity data). The Europenn Chelmcals Agency (ECHA)
registration dossier on Ammonia is the soume of the safety test data on d. chloride,
ammonium sulfate, and ammonium sulfate.* The CmEumlwﬂldaumwhethuornotthese data on surrogate
chemicals are useful in evaluating the safety of A ia and A ium Hydroxide in c products.

Furthermore, in addition to the ASTDR and EPA reports on A ia, an expert ep dbya 14-
member task group, of the effects on human health and the environment posed by Ammonia is avmlxble This assessment
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

A i gas, ia, and liquid ia are terms that are often used interchangeably to
refer to the ingredient, Ammonia, in elther its liquid or gaseous state.* Ammonia dissolved in water is referred to as aqueous
ammonia, ammonia solution, and the ingredient name, A ium Hydroxide. In an aqueous formulation, these two
ingredients will each comprise at least some of the other.

W \H
4

(gas)

Some Ammonia is unionized
in water

Some Ammonia is ionifed to
Ammonium Hydioxide

v

Figure 1. The lationship of A ia and Ammonium Hydroxide

Most inorganic hydroxides are alkaline salts formed by treating oxides with water, or via decomposing salts by
adding other soluble hydroxides to a solution thereof. However, some Ammonium Hydroxide is formed simply by the
hydrolysis of Ammonia. Regardless of whether the ingredient is d Ammonia or Ammonium Hydroxide. if the
formulation or test article is aqueous bothatepresentdueto an equilibrium. At or near neutral pH, more than 99% is in the
form of dissolved (i.e. mol ) A ia, and less than 1% is Ammonium Hydroxide. In more alkaline (i.e. higher pH)
solutions, the Ammonium Hydroxide concentration can be sxgnﬁcamly luy:et though (e.g.. at pH 9.25 the ratio of Ammonia
to Ammonium Hydroxide is about 1: 1; pKy, ~4.8 at room temp Ac gly, the ratio of dissolved molecular
Ammonia versus the ions of Ammonium Hydxoxxde is dependent. infer alia, on the pH of the formulation. Saturation in
water, at room and atmosph is approximately 34%.

S, 3 F

Application of ammonia gas (i.e., anhydrous ammonia) to cosmetics, without addition to water seems unlikely.
unless some other reaction product is desired. Since the functions of external analgesic and fragr 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 fanctions as a pH adjuster must
do so in an aqueous formation. Ipso facto, mxsammad&mon]ythesafetyoﬂhemgxedammma,asusedm
aqueous formulations. And, Ammonium Hydroxide does not exist ide of an aq
Ammonia or Ammonium Hydroxide is on the cosmetic ingredient label. the chemical moieties comamed therein are the
same.

d in Table 1.

The definitions, structures, and functions in c ics of these ingredients are pr
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Chemical and Physical Properties

A ia is a small nitrog, compound with a molecular weight of 17, that is a gas at standard temperature and
pressu:e.' It is a weak base that exists in equilibrium with the A ium 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.

Chemical and physical properties of A ia and A ium Hydroxide are p din
Table 2.%%
Method of Manufacture
Ammonia can be formed from water gas and producer gas via the Haber-Bosch process.”

A ium Hydroxide can be produced by passing A ia gas into water."!

S

Composition

According to the Food Chemicals Codex. Ammonium Hydroxide contains not less than 27% and not more than 30%
by weight NH;."? The monograph on strong Ammonia solution in the United Smres Pharmacopoeia states that this is a
lution of NH;, ¢ g not less than 27% and not more that 31 %(w/w)NH;

Impurities

According to the Food Chemicals Codex. the acceptance criteria for A ium Hydroxide include: lead (not more
than 0 5 mg/kg) nonvolatile residue (not more than 0.02%), and readily oxidizable substances (pink color does not
ppear within 10 mi )."? Similarly, according to the United States Pharmacopoeia, the limitations on
stwng Ammonia solution include: heavy 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)."

SE
Cosmetic
The safety of A ia and A ium Hydroxide is evaluated based on data received from the U.S. Food and
DrugAdtmmstmuon(FDA)andthecosmeucsmdusuyontheuqxctednseofthxsmgredtemm ics. Use freq ie:
of individual i in tics are collected from manufacturers andrepoﬁedbycosmenc product category in FDA’s
VoluntaryCosmencRegismﬁon (VCRP) database.'* Use cc trati damaresubmmedbytlncosmeucs

industry in response to surveys, conducted by the Personal Care Products Council (Council), of maximum reported use
concentrations by product categoty

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 rinse-off products) (Table 3). ! The results of a
concentration of use survey provided by the Council in 2017 indicate that the highest maximum cosmetic use concentration
of Ammonia is 4.6 % (in rinse-off products [hair dyes and colors]) and that the highest maximum cosmetic use concentration
of Ammonium Hydroxide is 12.5% (i nnse—oﬁ'products [hair dyes and coloss]) (Table 3)."" Regarding use concentrations
in leave-on products, the highest maximum i ions are 0.73% (Ammonia - in tonics, dressings, and
other hair grooming aids) and 1.5% (Ammonium Hydmx:de in face and neck products [not spray]).

C ic products containing A ia or A. jum Hydroxide may be applied to the skin and hair or,
incidentally, may come in contact with the eyes (at maximum use concentrations up to 0.58% [Ammonium Hydroxide] in eye
area) and mucous membranes (Ammonium Hydroxide, in bath soaps and detergents). Products containing Ammonia or
Ammonium Hydroxide may be applied as frequently as several times per day and may come in contact with the skin or hair

for variable periods following application. 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 commn except when subject to the
following restriction: maximum concentration in ready for use preparation (6% [as NH;]) Fuﬂhennore the followmg
phrase appears in the “wording of conditions of use and warnings™ category: Above 2%: contains A A
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 of c:yes plastics, synthetic fibers, pesticides, and the purification of water,
explosives, refrigerants, and pharmaceuticals.

Ammonium Hydroxide is affirmed as gencmlly recognized as safe (GRAS) as a direct human food ingredient !

This designation also means that A ium Hydroxide meets the specifications of the Food Chemicals Codex (see
Iv:r:lpunnmse(:n(m)12 Anhyd: A ia is used or intend "foruseasasoumeofnonprotmnmungenmcaﬂle&d"
InA lia, A ia and A ium Hydroxide are listed in the Poisons Standard. the standard for the uniform
scheduling of medicines and poi (SUSMP)mschedulsSandG”Undeva“ 5.A ia and A i
Hydroxxdea:epemnnedm, P ining < 5% A ia, with the following exceptions: in p ions for
human internal th ions for inhalati whenabsorbedmanm’(sohdmawml ormpreparanons

containing < 0. 5% free Ammoma 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 warnings and safety directions on
the label; schedule 5 chemicals are labeled with “Caution”™.

Ammonia, as an infravenously-injected prescription drug, is included on the list of FDA-approved drug products.”®
Ammonia solution has been classified as an over-the-counter (OTC) drug active ingredient as a skin protectant and external
analgesic, and the same is true for Ammonium Hydroxide as a skin protectant. However, FDA has determined that there are
inadequate data to establish general recognition of the safety and effectiveness of these ingredients for the specified uses.?!

TOXICOKINETIC STUDIES

Because of the equilibrium nature of these two ingredients, the studies that follow will simply recite “Ammonia” for most
cases, regardless of whether Ammonia or Ammonium 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, glutamine *** The main source of Ammonia generation occurs in the intestines, from lysis of blood-borne urea and
also from protein digestion/deamination by urease-positive bacteria and microbial deaminase **** A large amount of

etabolically ated A ia is absorbed into the blood and, via the portal vein, is detoxified by the liver.™****” The
normal comnrauon of Ammonia in the portal blood varies from 300 to 600 uM, but in the blood leaving the liver, the
concentration is reduced to 20—60 uM. This indicates that the liver occupies a central position in the regulation of Ammonia
levels in the organism. g

The substrates from which Ammonia may be formed in the gut comprise derivatives of ingested nitrogenous
material, epithelial and bacterial debris. and compounds secreted from the circulation to the mmucosal cells and lumen (e.g.,
certain peptides, amino acids, and smaller diffusible xubstanca such as urea).” Both the gut and kidneys generate substantial
amounts of Ammonia from the deamidation of glummm The glutamine-glutamate cycle in the body works in conjunction
with the glucose alanme cycle to shuttle Ammonia from peripheral to visceral organs.

A in aq lution (e.g.. in the blood) is present as NH; and NH,;OH (Ammonia and Ammonium
Hydroxide, respectively), with the ratio NH3/NH,OH depending on the pH, as defined by the Henderson-Hasselbach
equation. However, confrary to expectations of simple solution phase kinetics, under physiological conditions with a blood
pH of 7.4, more than 98% is in the form 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 aspm‘lane).3 4

Human
Oral

The first step in the degradation of mostannnoaadsisﬂ)eremova]ofana—aminorsidue and an amino residue is
transferred to a-ketoglutaric acid to produce gl ® Gt dehyd converts g| to a- ketogl
and A ia. Since A i xslnghlytoxxc,1nsconvextedtoglumnnneandalanmemanunﬂ>erofussuesfor
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 ia or A ium Hydroxide was reported.
Acute Toxicity Studies

Acute toxxctty swdms (amnul studws) are sumanzemeable 4 (oral studies) and in Table 5 (inhalation studies).
Human inhalati lating to A ( g from 5 mi: to 6 weeks) are included in the section on Other
Clinical Reports (Table ll)late:mthexepontext

Dermal

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

Eithumeﬁectsmmsaiouseﬁ'ecﬂwuerepwwdﬁmAMamsingleorﬂexposmemim] studies. However,
when 0.3% A ia was administered to rats by gavage (33.3 mg/kg). gastric mucosal lesions were observed within 5

minutes. An acute oral LDs, 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 mi ata cc ion of 1,000 ppm. Gross

thol al findings after the 10-minute included varying degrees of tion, hemorrhage, edema, interstitial
pathlopic: andluisg 1 zu«.sss-asssg 7,58.59,60.61 & & SREERRON ge:

APy

It has been noted that acute exp data have d d that injury to respiratory tissues is primarily due to
Ammonia’s alkaline (ie., causuc)pxope:’ues resultmgﬁomthe formauonofhydroxxdewnwhenAmomacomesm
comactwtthwaterandlsso}ubmz.ed Furthermore, A readily dissolves in the moisture on
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

A ia and Di ium Phosphate (included as a p lly 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. Inothetstudia 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
observedmnnceexposedtoAmmoma 12% solution) for 8 weeks, and these results are summarized in more detail in the

C genicity section 3240 5.33.63.64.90.65.66.61.949596 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 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 Ammonia and Ammonium Hydroxide are summarized in Table 6.

Fatty changes of liver plate cells were seen in rats follows to A 1a (642 ppm) for 90
days. The following results were repotted for gmnea pig exposed to ~ 170 ppm Ammonia for 18 weeks: mild congestion of
the liver, spleen, and kidneys; d ve 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

the $6.93. 637475

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(LlsbasedonaNOAELonprmfotsenseofsmeﬂ, lence 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]. FEV1I/FVC, forced expiratory flow at
50% of FVC [FEF50]. and FEF at 75% of FVC [FEF75]) in humans exposed for an average of 12.2 years in a soda ash plant;
10 LOAEL was determined.” The cohort consisted of 52 workers and 35 controls. The subjects were d on two
workdays: on the first workday of their workweek and on the last workday of their workweek 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 i but the exposed

workers reported that exposure in the plant aggravated some of their reported symp (cough, wh nasal c
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) a.nd lngh (>12 5 ppm) Ammonia levels, no significant association was found
betweenrepothngofsymptoms line in b or increasing decline in function over the work shift and

Xp to A no iation was evident b i ing 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 to protect all of the sensitive individuals. A modifying factor of 3 was added for the lack of reproductive and
developmental studies.””

Basedonnc ional epidemiology studies, the EPA calculated a chronic inhalati ference ion (RfC)
of 0.5 mg/m®? The critical effects in these studies were d d lung function and respiratory symptoms.”*™**  The RfC
is mmtimate (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 (conc i lated i )

was observed in an in vitro study in which mouse embryos were cultured with Ammonia (38 to 300 pmol/1) for up to 93 h.
In a developmental toxicity study involving pregnant rats exposed to Ammonia 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 offspring were reduced by 25% (males)
and 16% (females). Neither productive nor devel 1 toxicity was reported in a study in which female pigs were
exposed (inhalation exposure) to ~7 ppm or ~35 ppmAmmomafrom6weekspnortobreedmgmnl day 30 of gestation. In
a reproductive and developmental toxicity study on diammonium phosphate involving rats, an NOAEL of 1500 mg/kg/day
and an LOAEL of >1500 mg/kg/day were reported ™***-81.82.8

GENOTOXICITY STUDIES

In Vitro

A ia was non-g ic when tested at concentrations up to 25,000 ppm (with and without metabolic
activation) in the following bactena.l strains: Salmonella typhimurium strains TA 98, TA 100, TA 1535, TA 1537, TA1538,
and Escherichia coli strain WP2 uvr A *##

A ia was non-gi ic to E. coli strain Sd-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 administered. Blood samples from 22 workers who had been exposed to Ammonia in a fertilizer
factory were compared with samples obtained from 42 unexposed controls. Results (compared to controls) were as follows:

d frequency of ch: »mal aberrati sister chromatid exchanges, and mitotic index, with increasing duration of

H g these results, it has been noted that there are a number of limitations in this study, including
gaps in anal small study size, and possible confounding factors such as smoking and exposure to other
chemicals 2+1945%. 4

A ia and A ium Chloride (included as a potentially similar ammonium salt)

An increased frequency of micronuclei (compared to controls) was observed in Swiss albino mice that received
single intraperitoneal doses of A ia (12, 25, or 50 mg/kg). In the micronucleus test, groups of 10 (5 males, 5 females)
ddY mice received single intraperitoneal (i.p.) doses of 62.5, 125, 250 and SOOmg/kg ammonium chloride or 1.p. doses of
313,625, 125, and 250 mg/kg ammonium 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 potentially similar ammonium salt)

There was no evidence of carcinogenicity in mice dosed orally with Ammonia (dissolved in water; 42 mg /kg/day:
w/w/t as the ammonium ion) for 4 weeks. Following the oral dosing of mice (Swiss and C3H) with Ammonial93 mg/kg/day
for 2 years, there was no evidence of carcinogenicity and no effect on the spontaneous development of adenocarcinoma of
the breast (associated with C3H mouse strain). The life-time oral administration of Ammonia (in drinking water) to Swiss

and C3H mice was not associated with any carcinogenic effects. A ium sulfate was classified as non-carcinogenic in
rats in a study mvolvmg dietary cmcentmmms up to 3% daily for 104 weeks. Neoplastic lesions were observed in this study,
but were d d not of the spont: occurrence of these lesions in the rat strain (F344/DuCij)

that was tested. Neoplastic lesions were also bserved in F344/DuCrj rats after ammonium sulfate was fed in the diet at

concentrations up to 3% for 52 weeks.™ e g
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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, manymologic disorders are related to congenital or ired hyp
Evidence obtained with the use of exper 1 hyp i dels suggests that acute neurotoxlc effects of Ammonia
are mediated by overactivation of i wnotmpxc gintamate (GLU) receptors, mainly the N-methyl-] D—aspmte (NMDA)
receptors, and, to a lesser degree, the kainic acid [KA]/a.-ammo-S hydroxy-5-methyl-4-i propioni ac1d [AMPA]
receptors. 2 Results from other studies suggest that gl ine is also a medi of A it icity #**

Toxic levels of Ammonia and alterations in pH. electrolyte disturbances, and membrane potential depolarization are
thought to lead to nem’olopcal 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 glutamat

In in vitro studies, it has been demonstrated that acute intoxication with large doses of Ammonia leads to excessive
activation of NMDA receptors.”**'!% Furthermore, excessive activation of NMDA receptors leads to 1
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 concentrations of Ammonia (w/v as Ammonium 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 A ia (w/v as Ammonium
Hydroxide: 10 mg/dl) and then washed and resuspended in the fresh medum 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 aﬁ'ect Ihe mitogenic response of bovine lymphocyhes to phytohemagglutinin (PHA) or
concanavalin A (Con A) was ined " hocytes from 10 Holstein-Friesian cows were incubated with various
concentrations of PHA and Ammonia. I.ymphocyts from 6 cows were incubated with Con A and Ammonia. Mitogenic
reactivity was d by the incorporation of methyl 3I-I-Ll:lyundmxe mnto the DNA of lymphocytes. Ammonia at
concentrations of 0.01 mg/dl (w/V as Ammonium Hydmnde) mgmﬁcamly (P < 0.01) suppressed PHA (optimal dose = 0.5
ug/ml) stimulation of lymphocytes from only 1 animal s 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 sxgmﬁcanﬂy reduced Con A (optimal dose = 0.5 pg/ml)
stimulation of lymphocytes from 1 animal. 5 animals, and all 1 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 lymphocytes 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 viiro At histologic examination of the
cultures, epidermal necrosis was observed. The mini concentration of A 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,roupsof‘in!s guinea pigs, andmxoeweremjemdmtradermaﬂythhAmmonm (0.01 ml), the
minimum concentration that caused a positive reaction was 0.05% in rats, mice, and guinea pigs.'” Ammonia (20% as
Ammonium Hydroxide) was corrosive 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 itization data on A ia were not found in the published literature, nor were these data submitted.

OCULAR IRRITATION STUDIES

Ocular irritation studies are summarized in Table 10.

A ia (was A ium Hydroxide) at 1 mg was classified as an ocular irritant in rabbits. At a conc ion of
28.5%, Ammonia induced comeal 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 ul was instilled into the eyes. Ammonia was classified as a severe ocular irritant in the in vitro ”Cr release assay
involving human comeal endothelial cell cultures. s

In a study involving rats, there was no evidence of ocular irritation following exposure to Ammonia at vapor
concentrations ranging from 15 to 1157 ppm. It has been reported that Ammonia can penetrate the eye rapidly and that
ocular irritation or damage can occur at concentrations as low as 20 ppm 72236 #5.114.155.116.117

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.’®

CLINICAL STUDIES

Case Reports

A 68-yr-old male patient, employed for 18 years, was exposed frequently to anhydrous Ammonia leaks from a
microfilm processor camera while on the job. He was diagnosed with interstitial lung disease and severe rmmve lung
disease due to Ammonia inhalation. Marked diffuse interstitial fibrosis throughout the lung was observed.'"®

The excessive formation of Ammonia within the brains of Alzheimet’s di ients and its rel into the
periphery has been demonstrated. 12! Furthermore, a higher expression of AMP-deaminase in the brains of Alzheimer’s
disease patients has been observed, and this ﬁndm indicates the existence of a pathologically elevated source of Ammonia
within the brain of Alzheimer’s disease patients. ™'

A male custodian had used Ammonia (28% A ium Hydroxide solution) to clean office floors daily for 19
years. B He experienced regular episodes of upper airway xmtatxon, coughmg, and eye irritation when mixing the chemical
in water. An evaluation of the pati led a negative rk d factor and positive antinuclear antibody at a 1:320

dilution. The gallium lung scan was normal_ but pulmonary function testing indicated a moderate restrictive defect and a
formal exercise study indicated ventilator restriction upon attainment of maximum oxygen consumption. The results of a
msbronch:al lung biopsy with ﬁberopuc bronchoscopy revuled interstitial fibrosis with chronic inflammation.

lomata were not p and for tubercul andﬁmgalmfecnonwetenegatwe A decrease in the diameter of
the hypopharynx, secondary to 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 summarized in Table 11.
In various clinical reports, md:viduals were exposed to Ammonia at concentrations ranging from 25 ppm to 700

ppm. The periods of to 6 weeks (5 days per week [2-6 h/day]). Nose, throat, and eye
irritation were observed.

£46.72,124.125, EG 127,128
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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—off 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
46%(mnnseoffproducts[lunrdyesandcolors])amdt'hne‘-L t 1 iC use ¢ ntration of Ammonium
Hydfoxxde is 12.5% (in rinse off products [hair dyes and colors]). Regaxdmg use concentrations in leave-on pmducts the

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

These two 1 ts are indistinguishabl ﬁ'omeachothetmaqueousfotmnhhonSmcethemlycosmeﬁc
function of Ammonia apphcable to this saﬁety assessment is pH adjustor (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 strated that injury to respiratory tissues is primarily due to

Ammonia’s alkaline (i.e., caustic) properties from the formation of hydroxide ion when it comes in contact with water and is
lubilized. In acute inhalation toxicity studies, A i wastestedatconoentmtmnsrangmgﬁomSSppm(catsand
rabbits, 1-h exposure) to 54,289 ppm (rats, 10-mi: Xp ). Exp to the highest co:
hemorrhagic lungs, and increased respiratory fluid output was noted at the lowest concennranon 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 RD,o of 303 ppm was reported. Within the range of concentrations tested (3440 ppm to 12,940 ppm) in 1-h
lving mice, the following effects have been observed: hepatic lesions, congestion, and necrosis; eye

m!auon dyspnea; pnmmonms and atelectasis; histopathological changes in the lung (alveolar disruption and loss of septal
continuity), and, in some cases, coma and death.

Exp durati d from 10 mi (14,170-55.289 ppm) to 1-4 h (3,028-5,053 ppm) in acute inhalation
toxtcxty stndtes mvolvmg rats. Fotﬂ)e 10-minute exposure, LCs, values were ~ 22,885 ppm (males) and ~31.430 ppm
(fe ) (at hi Xp concentration) and ~14.141 ppm (males) and ~19.769 ppm (females) (at lowest exposure

concentration). “For the 1-h and 4-h exposures, the LCsy, were ~17,633 ppm and ~7068 ppm. respectively, and corneal
opacity and signs of typical upper respiratory fract 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,anddomuptoISOOmg/kg/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 ppm or ~35 ppm Ammonia from 6 weeks prior to breeding until day 30 of gestation. Ina

ve and develop 1 toxicity study on diammonium phosphate involving 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 n. it was nongenotoxic to E. coli strain Sd-4-73.
Anmcteased quency of micr lei (compared to ')wasobsewedewxssalbinonncethatreoavedsmgle
itoneal doses. A ium chloride was non-genotoxic in ddY mice the micronucleus test.

r

Increased freq ies of chrc 1 ab ions, sister cb id 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.

Ammonia (whether reported as Ammonia or Ammonium 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 hyperammonemia (a metabolic 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, Ilymphocyte (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 symp of logical disorders were reported in guinea pigs or monkeys that were exposed to up to
1,105 ppm Ammonia for 6 weeks.

In rabbits, Ammonia (1 mg of Ammonium Hydroxide) was classified as an ocular imritant 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 intrad Ity with A ia (0.01 ml), the minimum concentration that caused a
positive reaction was 0.05% in rats, mice, and guinea pigs.m 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 aq lution of A ia (reported as Ammonium Hydroxide) to the skin of 16
subjects resulted in blister ft ion and skin irritation. In a study involving 110 subjects. Ammonia (r as
Ammonium Hydroxide; 1:1 aq 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 iation b p hemical exp and sp
abortion. Study particip included 2853 non king 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

e  Dermal absorption data
*  Sensitization data
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Table 1.Definition, Idealized Structures, and Functions of the Ingredients in this Safety A 0: CIR Seslt)

Ingredient CAS No. Definition & Idealized Structures Function
Ammonia ia is an i ic gas that c to the formmla: External
o Analgesics;
W N Fragrance
Y| Ny Ingredients; pH
Adjusters
H (See also Ammonium Hydroxide)
Ammonium Hydroxide ydroxide is an i ic base that conforms to the formula: Denaturants; pH
H Adjusters
| o
O g
s
H H
H

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

Table 2. Physical and Chemical Properties of Ammonia and Ammonium Hydroxide

_Property = E Value Reference
“physical form and/or color Gtsnmomtunpenme, ; colorless ]

.molecular weight (Daltons (Da)) ___ 17.03

_water solubility (% w/w at 20°C)

3
2
-
3

—

¥
vapor pressure (atm at 20°C) S
10z Ko (estimated) AL
H
e -
_Formula weight (Da) Y
Jog K, (esti
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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 7% 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 ion is for both ies of inci i
Note: Because each ingredient may be used in ics with multiple exp
type uses may not equal the sum total uses.

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

Development (OECD)

Guideline 401. Dosing

followed by 14-day

observation period
Ammonium Hydroxide (1%  Rats Administered by gavage Severe hemorrhagic lesions
or 3%) duced.*

100



Table 5. Acute Inhalati

Toxicity

Results

Ammonis (21,400 ppm)

Ammonia (8,770-12,940 ppm)

Ammonia (8,723-12,870 ppm)

Ammonis (3,600-5,720 ppm)

Ammonia (1,190-4,860 ppm)

Ammonia (4,840 ppm)

Ammonia (3,440 ppm)

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

Ammonia (100-800 ppm)

Ammonn (9,870 mg/m’ [14,170 ppm] to 37,820
mg/m’ [54,289 ppm])

Ammonia (9,000-35,000 ppm)

Mice. 30-minute

Mice (groups of 20). 10-
minute exposure

Mice. 10-minute exposure

Mice. 1-h exposure

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

Mice. 1-h exposure

Mice. 1-h exposure

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

Male Swiss-Webster mice.
30-minute exposure

SPF-bred Wistar rats (5
males, 5 females/group).

10-minute exposumw“,

exposure to 14,170 ppm

Male Sprague-Dawley rats:
4 groups of 6 (9,000 to
26,000 ppm), 1 group of 8
(30,000 ppm), and 1 group
of 4 (35,000 ppm).
Exposure for 20 minutes
in head-out exposure
System

Signs and included eye imritation
convulsions, excitation/escape behavior, coma,
and death. Histopathology of the lungs of mice
that died showed alveolar disruption and loss of
septal continuity. 24’

LCy,=10,150 ppm 4442

Ar 8,723 ppm, 25% of the animals died. At
12,870 ppm, and 80% of the animals died. LCss
= 10,096 ppm. ¥

Nasal and eye irritation, followed by labored
‘breathing, in all groups. Gross examination of
surviving mice showed mild congestion of the
liver at the mtermediate (4550 ppm) and high
(5720 ppm) concentrations. LCy, = 4837 ppm
(95% CI=4409-5305 ppm). 4%

In animals that survived 14-day observation
period, pathologic lesions included mild-to-
moderate pneumonitis (dose-related severity),
focal atelectasis in the lungs (4,860 ppm), and
degenerative hepatic lesions (dose-related
mty, 3,440-4,860 ppm). LCy =4,230 ppm.

Signsmdsympmmsinzlndzdeyemﬁon

cape com:,
md(hnh. Histopathology of the lungs of mice
mrmmg;uhlmmmdlmsof
septal continuity.

Liver necrosis.®
Mice d more to ia in
presence of dry air (RDs, (exposure

concenrration producing a 50% decrease in
respiratory rate) = 582 [407 ppm] and 732
mg/m* [547 ppm] in dry and wet air,
respectively). %

RD,, =303 ppm (95% confidence limits = 188—
490 ppm). 34

LCy (higher concentration) = 15,940 my‘m’
(~22,885 ppm) (males) and 31,430 mg/m’
(~45,124 ppm) (females). LCy (lower
concentration) = 9.850 mg/m’ (~14,141 ppm)
(males) and 13,770 mg/m”* (~19,769 ppm)
(females). Hemorrhagic hmngs in animals that
died. **

Lung edema increased in all groups. Dose-
dependent increases in ocular irritation,
lacrimation, and labored breathing. LCs
(determined by probit analysis) = 23,672 ppm.
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Table 5. Acute Inhalation Toxicity

Results

Ammonis (9,000 to 23,000 ppm)

Ammonia (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

mg/m® [~1785 ppm])

Ammonia (500 ppm)

Ammonia (144 ppm)

Ammonia (5,200-12,800 ppm)

A ia (10,360 ppm, 2e)
Ammonia (50 ppm and 100 ppm)
Ammonia (3.5 ppm and 8.7 ppm)

Groups of 6 male Sprague-

Male and female SPF-bred
Wistar rats (Hsd Cpb:-WU
strain; 5 males, 5 females).
Nose-only exposure to
9.222-14044 ppm for 1 h
and 3,028-5,053 ppm for 4
b

Groups of 10 male CFE
rats. 1-h

Peak inspiratory and expiratory flow decreased
after exposure to 20,000 and 23,000 ppm.
Weight loss, and increased total blood cell
counts (white blood cells, neutrophils, and
platelets) after exposure to 20,000 ppm.

ical changes at hi i
examination of lungs and trachea: alveolar,
bronchial, and tracheal edema; epithelial
necrosis, and exudate at 20,000 ppm."

Signs typical of upper respiratory tract imritation.
No gross abnormalities in any organ or nasal
passages were found at necropsy of surviving
rats (2 weeks post-exposure). Rats that died had
comeal opacity, collapsed lungs, nasal
discharge, reddened larynx, and tracheal

itheli jon. LCss(1-h exp =
=12,303 mg/m’ [~17.633 ppm]). LCy, (4-h
exposure = 4,923 mg/m* [~7068 ppm]).* -

Signs of eye and nasal imritation observed

Rats. Inhalation exposure

White rats. Inhalation

Groups of 4 male specific
pathogen free (SPF) Wistar
rats of the Hsd Cpb:WU
(SPF) strain. Nose-only
exposure for 45 minutes

Rats.

by labored ing and
gasping. Surviving animals exposed to the low
concentration weighed less than controls on day
14, and gross examination showed mottling of
the liver and fatry changes at the two highest
concentrations. LCy = 7338 ppm (95% CI=
68227893 ppm). %%

Decrease in static muscular tension and other
sublethal effects.”

Dyspnea, imitation of respiratory tract and eyes,
r.ymnsisols’xlmniﬁu,mdinaused

RDgy = 972 and 905 mg/m’ (comresponding to
~1396 and ~1299 ppm, respectively) in rats in
dry and wet air, respectively. >

Reduced body weight

Rats. Inhalation exposure
for 5, 10, 15, 30, or 60
minutes

Rabbits. 1-h exposure

No effects.”

Average survival: 18 h (zassed after
cannulation), 33 h (zassed before cannulation).
2- to 3-fold increase in production of respiratory
tract fluid. No change in water content of lungs.
Increased blood hemoglobin. Increased plasma
lipids #

C ion of

Exposure for2.5hto3 b

54 rabbits. Exposure for 1
h

y tract tissues. ™

Significant decrease in rate of respiration **

Increased respiratory tract fluid output by 2- to
3-fold. No appreciable 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

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.

Cats. 1-h

20 cats. 10-minute
exposure

18 cars. Exposure for 1 h

5 d blood hemoglobin. k d plasma
lipids 44
(& jon 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
emphysema, and collapse of the hungs at all
throughout the stdy. ™

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.*

103



Table 6. Short-Term and Subchronic Toxicity Studies

Tngredient Animals Protocol Results
Short-term Oral Studies
Ammonia (0.01% in Rats ~ 42 mg/kg/day for 8 weeks Mucosal atrophy in stomach
drinking water) antrum and enlargement of
proliferative zone in antral and
body mucosa. #
diammonium phosphate Groups of Cj: CD(SD)  Administered by gavage daily Clinical signs were not
(17.9% NH, and 46.86% rats (5 males, 5 (doses of 0, 250, 750, and 1500  observed, and none of the
P:Oq equivalent) female/group) mg/kg/day, 7 daysiweek) for 35  animals died. However, there
days ‘were treatment-related changes
in body weight, hematological
findings, clinical biochemistry
findings, and non-neoplastic
histopathological findings.
Histological examination of
stomachs revealed some
submucosal inflammation 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
Ammonia (~1,306 ppm) Rats 5 days/week (8 b/day) Expomre 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 h/day) for 6 weeks normal. Focal preumonitis in 1
and females, groups of of 3 monkeys at 223 ppm.
15); Male New Zealand Nonspecific ng 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 dyspnea in
Male squirrel monkeys rabbits and dogs exposed to
(Saimin sciureus, 1105 ppm during week 1 only;
groups of 3); Beagle no indication of imitation after
dogs (groups of 2) week 1. Nasal nurbinates not
examined for gross or
histopathologic changes™*
Ammonia (1,086 ppm) Rats, squirrel 5 days per No fatry changes of liver plate
and guinea pigs week (8 h/day) for 6 weeks cells. No pathological changes
in kidney.®
Ammonia (653 ppm) Rats Continuous inhalation exposure  Nearly 64% leﬂulity.“
for 25 days
Ammonia (~653 ppm) Sprague-Dawley or Inhalation exposure for 65 days  Lung effects: Focal or diffuse
Long-Evans rats (males interstitial pneumonitis in all
and females, 15 to animals. Upper respiratory tract
51/group) effects: Dyspnea and nasal
iritation/discharze %
Ammonia (650 ppm; Ct 51 rats Contimously for 65 days 32 of 51 rats dead by day 25
[product of concentration (390,000 ppm-h); 50 of 51 rats
and exposure time (ppm-h)] dead by day 65 (1,014,000 ppm-
=1,014,000) ). 4%
Ammonia (500 ppm) 27 male rats Continuous inhalation exposure  After 3 weeks, nasal imitation
for up to 8 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
biday)

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 i situ in one
nostril. At week 8, one mouse
‘had an mvasive adenocarcinoma
of the nasal mucosa. Histo-
chemical results were also
abnormal #*

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.**™

105



Table 6. Short-Term and Subchronic Toxicity Studies

Tngredient Animals Protocol Results

Ammonia (50 ppm) Guinea pigs (males and Exposure for 42 days Lung congestion, edema, and

females, 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 hemorrhage after 42 days. **'

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

[average range = 20 to 203 pigs (groups of 6) tracheal epithelium [50 to 100%

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

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

dust animals exposed to 100 ppm
(33,600 ppm-h) without dust.
Changes more prominent by
week 6. Conjunctival irritation
more severe in pigs exposed to
ammonia and corn starch dust,
persisting for 2 weeks » 412

Ammonia (10 ppm and 50 Duroc Pigs (zroups of Contimiously for 5 weeks Excessive nasal, lacrimal and

to 150 ppm; Ct [ppm-h] = 36) mouth secretions at 50,

42,000 to 126,000) 100, and 150 ppm; more
pronounced at 100 and 150
ppm, gradually diminishing
over 1-2 weeks. No
histopathologic in nasal
turbinates or lung. ‘%"

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

145 ppm) females, groups of 9) mouth secretions, and increased
frequency of cough at 103 and
145 ppm M

Ammoniza (5 ppm [range =0  Belgian Landrace pigs Nasal lavage 6-day No-ob: effect value for

to 7 ppm] to 100 ppm [range  (groups of 7) exposure in chamber Ammonia-induced somatic

=090 to 112 ppm]) growth mmhibition < 25 ppm.
Nasal irritation down to 25 ppm.
Conjunctival iritation observed
in 4 pigs exposed to 100 ppm.
Lethargy in groups exposed to
25,50 and 100 ppm for 2to 3
days after placement in
chamber.®

Ammonia (0.6, 10, 18.8, or Pigs (different breeds, Inhalable dust exposure for 5 No increase i incidence of

37 ppm) groups of 24) weeks respiratory diseases.»*

Ammonia (~1.8,~3.9, ~7.3,  Pigs (different breeds, Inhalable dust exposure for 5 No increase in incidence of

or ~14.2 ppm) groups of 24) weeks respiratory diseases.™

Subchronic Inhalation Studies

Ammonia (642 ppm) Rats Continuous exposure for 90 Fatty changes of liver plate

days cells.®

Ammonia (43 ppm or 143 ‘White rats Inhalation exposure for 3 Mild lenkocytosis after exposure

ppm) months (25- or 60-minute to 143 ppm. No adverse effects

exposures every 48 b) after exposure to 43 ppm.*

Ammoniza (100 ppm) Rats. Inhalation exposure 5 days per ~ Damaged tracheal mucosae.
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Table 6. Short-Term and Subchronic Toxicity Studies

Tngredient Animals Protocol Results
Ammonia (~170 ppm) 12 male guimea pigs Inhalation exposure 5 days per No significant findings after 6
(additional 6 were week (6 b/day) 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 guinea Inhalation exposure 13 rats and 4 guinea pigs died.
ppm) pigs continuously for 90 days s
Ammonium Hydroxide 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
dogs

107



Table 7. Developmental and Reproductive Toxicity Studies

Ingredient Animals/Embryos Protocol Results
Tn Vitro Study
Ammonium ion (38 to 300 Mouse embryos (conceived Embryos cultured in Examination on gestational
umol1) in vivo) modified mouse tubal fluid day 15 showed apparent
medium (mMTF) or mMTF relationship between the
supplemented with 300 duration of exposure and the
pmol’L ammonium ion for incidence of exencephaly.
48, 69, or 93 h before being Increased incidence of
transferred to pseudo- exencephaly with increased
pregnant mouse dams ammonium concentration
(38-300 pmol/L) and
decreased percentage of
implantation sites with
increased ammoninm
concentration **
Oral Studies
ammonium ion Pregnant rats Feeding with ammonium ion Body weights of offspring
in the diet (4293 mg reduced by 25% (males) and
ammonium/kg/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 of 0, 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). gestation (82% of control) in
females dosed with 1500
mg/kg/day, but remrned to
control levels for remainder of
study. Mating performance and
fertility were unaffected by
treatment, and parental
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/kg/day.**
diammonium phosphate Groups of 10 (5 males, Administered by gavage daily Mating performance and fertility
5 females) Crj: CD(SD)  for, at most, 28 days (males) unaffected by dosing. Also,
rats and 53 days (females). Doses. dosing had no apparent effect on
of 0, 250, 750, and 1500 offspring up to 4 days of age.
mg/kg/day. NOAEL (for reproductive and
developmental toxicity) = 1500
mg/kg/day; LOAEL = 1500
mg/kg/day. "
8 Inhalation Study
Ammonia (7 ppm or 35 ppm)  Female pigs Exposure for 6 weeks (7 ppm No statistically significant
or 35 ppm). Exposure to ~7 differences in ovarian or uterine
ppm or ~ 35 ppm from 6 weights after 6 weeks of
weeks prior to until Xp After exp from
day 30 of gestation 6 weeks prior to breeding until
day 30 of gestation, no
statistically significant
differences in age at puberty,
number of live fetuses, fetal
length, or fetus-to-corpus luteam
ratio compared to pigs exposed
to only about 7 ppm . No
unexposed controls were
included in this study.®
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Table 8. Carcinogenicity and Tumor Promotion Studies

Animals

Protocol

Ammonia (dissolved in
‘water)

Ammonium Hydroxide

Ammoninm (combined with
pyrocarbonate)

Ammonium ion (and diethyl
pyrocarbonate)

Ammonium Sulfate

Mice

Swiss and C3H mice

16 mice

Pregnant mice

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

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

Oral Studies

Dose of 42 mg

ammonium/kg/day by gavage
for 4 weeks.

Exposure of mice to 193 mg
ammonium/kg/day, as

No evidence of carcinogenic
ot ®

No carcinogenic effects, and did
not affect spontaneous
of breast cancer

(in
drinking water), for 2 years

Gavage

Exposure (by gavage) dunng
pregnancy and lactation

Di ions of 0%,

(adenocarcinoma), which is

common to C3H female mice.**
58

Lung mamors in 9 of 16 mice. It
was noted that the Ammonia and

pyrocarbonate may have reacted
in vivo to form the carcinogen,
urethane ¥

No hung tumors.*”

rates of control, 1.5%,

etary
1.5%, 3% daily for 104 weeks

Dietary conc of 0%,

and 3% groups were 88%, 78%,
and 76%, respectively, for
males, and 76%, 80%, and 80%,
respectively, for females.
Neoplastic lesions (not
treatment-related; occur

‘tumors in testes, and
endometrial stromal polyps in
uteri. The only macroscopic
finding at necropsy was
‘massive, nodular or focal lesions
Ammonium Sulfate classified as
non-carcinogenic.*

ic Jesi

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

included malignant
‘pheochromocytoma of the
adrenal gland in males of the 3%
dietary group, 2 adenomas in the
anterior pituitary of females of
the 3% dietary group, and
uterine endometrial stromal
polyp in a female control rat.*
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Inhalation Study

Ammonia (12% solution) 10 male mice ‘Vapor exposure 6 days per Histological changes progressed
week (15 minutes/day) for 4,5,  from (weeks 4 to 8) from
6, 7, or 8 weeks crowding of cells forming crypts
and irregular arrangements to
epithelial hyperplasia, patches of
squamous metaplasia, loss of
cilia, and dysplasia of the nasal
epithelilum. One mouse had a
carcinoma i sitw in 1 nostril.
At week 8, 1 mouse with
invasive adenocarcinoma of the
nasal mucosa. Authors noted
that prolonged exposure to
‘nomal protective reflexes of the
respiratory nasal mucosa,
resulting in the accumulation of
particulate matter initiating or
gnmoﬁnglwhsu'c Pprocess.
Tumor Promotion y 4 - A N
Ammoniza (dissolved in Rats Rats pretreated with the Staristically significantly greater
‘water) initiator N-methyl-V -nitro-V- incidence of gastric cancer (70%
nitrosoguanidine (MNNG) in of rats) and number of tumors
drinking water for 4 weeks, per tumor-bearing rat (2.1) than.
prior to receiving 0.01% ats that received only MNNG
Ammonia solution in drinking  and tap water (31% and 1.3
water for 24 weeks Tumors/rat).
Ammonia Rats Rats pretreated with MNNG The size, depth, and metastasis
prior to dosing with Ammonia of the MNNG-initiated tumors
(~ 42 mg/kg/day) enhanced in rars dosed with
Ammonia ¥
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Table 9. Dermal Irritation Studies

Animal: Cells Protocol Results
Skin Irritation Studies

In Vitro Studies

Undiluted A ted human Test substance applied Histologic examination of the

Hydroxide (30% active skin caltures topically to stratum corneum cultures indicated gradations of

material in neat substance) surface of cultures. Skin epidermal necrosis quantitated

culture damage or icity  usinga ially desizned
measured as decreased 3-[4,5- zrading scale, which correlated
dimethylthiazol-2- y1] 2,5- well with the corrosivity of
diphenyltetrazolium bromide treatment chemicals and

In time-course exp the A fum Hy ide (30%
time (in minutes) of test active in neat substance) was
material exposure eliciting a classified as corrosive (150 =
50% reduction of MTT 0.90 minutes). "'

metabolism (i.e., t50 value)

was calculated

Animal Studies

Ammonia ‘Wistar rats (3 males, 3 Test solutions (1 mlkg or 1 Minimum concentration of
fernales) and ddY mice 2'kg) applied once, Ammonia that caused a positive
(3 males, 3 females) unoccluded, to shaved skin of reaction was =25% (minimum

the back. Area of application amount = >250 mg/kg) in rats
was3x4cmforratsand 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
guinea pigs (4), and ddY  solutions (0.01 ml) at 4 spots resulted in 2 positive reaction
mice (4) on shaved dorsal skin. Saline was 0.05% in rats (minimum

served as the control. The test amount = 25 pg/kg), mice

sites were evaluated for skin (minimum amount = 250

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

application. (minimum amount = 12.5
uzke). ™

Ammonium Hydroxide 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 t 20% ¢

at each dose) Negative results at 10%
concenlnryion"“’

Ammonium 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

1", totheskin for4b. 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

forearnm reaction) observed within a few
minutes of chamber application;
skin irritation observed in all
subjects.'"?
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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 mini- ity of the it
mal blistering time [MBT, provoked by a 24-h exposure to
indicator of cutaneous sodinm lauryl sulfate was
irritability, defined as total smmglzcon!]axedwhhme
exposure in well that results in ~ MBT.'
a single bulla, occupying the
total area of comtact]).
Ammonium Hydroxide Young adults and older Blistering resp d Mild di during
solution (50% solution) adults procedure. The initial
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 3Cr-release assay. Performed Severa ocular imitant (EDgw =
Human comeal by loading the cells with 30x10° M) "M
A Hydroxid ial cell cultures isotope, incubating the cells
and measuring the isotope that
was recovered in the medium.
Animal
Ammonia Not available Not available Ammonia can penetrate the eye
rapidly. Ocular irritation or
damage can occur at
concentrations
beginning at 20 ppm."’
Ammonia (15, 32, 310, or Rats Exposure for 24 h No clinical signs or evidence of
1157 ppm vapor irritation to the eyes or mucous
concentrations) membranes #*
Ammonium Hydroxide Rabbits Instillation of test substance (I~ Ocular irritant.
meg) followed by ocular ninsing
Ammonium Hydroxide Rabbits Brief exposures (2 seconds) Corneal opacity.*'**
(28.5%)
Ammonium Hydroxide New Zealand albino Draize test. Test substance (0.1  Conjunctivitis (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%). Ammonium
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. Keratoconus was
produced by 10% Ammonium
Hydroxide in 4/6 unwashed eyes
and 2/6 washed eyes and 2.5%
produced keratocomus in 2/6
unwashed eyes. Ammonium
Hydroxide (10%) caused corneal
opacities within 1 h of
instillation.'*
Ammonium Hydroxide 3 New Zealand White Draize test. Test substance Conjunctivitis (score =3 at 96 h;
(prepared with 3% Albino Rabbits (100 pl) instilled into eye mean maximum Draize score =
Ammoniz) 3), chemosis (score=3 at 96 h;

mean maximum score = 4), iritis
(score = 1; mean maximum
Draize score = 2), corneal
opacity (score = 4; mean
maximum Draize score = 4), and
mean surface of comeal damage
(70% comneal damage; mean
maximum Draize value =
100%). Risk of serious damage
to the eyes.'
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Table 11. Other Clinical Reports

Number of Subjects

Protocol

Results

Ammonia (700 ppm)

Ammonia (500 ppm)

Ammonia (500 ppm)

Ammonia (500 pm)

Ammonia (500 ppm)

Ammonia (500 ppm)

Ammonia (101 to 335 ppm)

Ammonia (50 to 140 ppm)

Ammonia (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

Not available

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

30-minute exposure

30-minute exposure via face
mask

20-minute exposure

Eye irritation. "™

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 n} z§eml:n nonprotein
nitrogen.

‘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.#1*

after a 1-week interval.

5-minute exposure

S-minute exposure

5-minute exposure

110 ppm for all
subjects. 140 ppm intolerable at
1h (4 subjects) and at2 h (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 irritation 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
snlu'eus.m

Nose and throat irritation. '™

Eye imritation with
lacrimation '

114



Table 11. Other Clinical Reports

Ingredient Number of Subjects Protocol Results
Ammonia (25, 50, and 100 6 subjects Exposure: 5 days per week (2 Mild to moderate irritation of
ppm) to 6 h 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 6. No apparent effects on
pulse, respiration rate, blood
pressure, FVC, or FEV,."*
Ammoniz (25-100 ppm) Not available Exposure to varying Decreasing signs of irritation of
concentrations for varying the mucous membranes of the
periods (2-6 h) 5 days/week for  eyes, nose and throat over the 6-
6 weeks week observation period were
reported, and there was no
evidence of adverse health
effects 417
Ammonia (72 ppm) Number of subjects not  5-minute exposure Eye imitation with
available lacrimation '
Ammonia (50 ppm) Number of subjects not  5-minute exposure Eye imitation with
available lacrimation '
Ammonia (50 ppm) Number of subjects not  120-minute exposure Eye irritation. "
available
Ammonia (50 ppm) Number of subjects not  120-minute exposure Nose and throat imitation. Urge
available to cough "
Ammonia (30 and 50 ppm) 6 subjects 10-minute exposure Barely perceptible irritant
effects (nose and eye) in
2 of 6 subjects (30 ppm). Faint
to moderate irritation (nose and
eye) in 5 of 6 subjects (50
ppm).
Ammoniz (30 ppm and 50 6 subjects 10-minute exposure Moderate imitation of nose and
ppm) eyes at 50 ppm (4 of 6 subjects),
but not at 30 ppm *'
Ammonia (32 ppm) Number of subjects not  5-minute exposure Eye imritation with
available lacrimation '*
Ammonia (> 30 ppm) Not available Not available Immediate irritation of the nose
and throat.**#%7
Ammonia Not available Not available Tolerance appears to dnn‘ilgp

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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CERTIFICATE OF CONFORMITY

This Certificate assesses the conformity of the fragrance mixture with IFRA Standards and provides restrictions for use
as necessary_ It is based only on those materials subject to IFRA Standards for the toxicity endpoints described in each
Standard. It also provides information on any restrictions due to the EU Cosmetic Regulation. This Certificate does
therefore not replace a comprehensive safety assessment of the fragrance mixture.

CERTIFYING PARTY:

CERTIFICATE DELIVERED TO:
GRACEFRUIT LTD

SCOPE OF THE CERTIFICATE:
FIG & VANILLA FRAGRANCE 454155

COMPULSORY INFORMATION:

Implementation of the 49th Amendment is as follows:-
10th May, 2021: Entry into force for new formulations
10th May, 2022- Compliance of existing formulations created before 10th May 2021

We certify that the above mixture is in compliance with the Standards of the INTERNATIONAL FRAGRANCE
ASSOCIATION (IFRA), up to and including the 49th Amendment to the IFRA Code of Practice (published January 2020)
and the European Cosmetic Regulation (EC) 1223/2009 & its modifications, provided it is used in the following categories

at a maximum concentration level of:

IFRA Categories [see Annex 1 below for details] Maximum Level of use (%)
IFRA Category 1 Not approved
IFRA Category 2 0.92%
IFRA Category 3 273%
IFRA Category 4 17.20%

IFRA Category 5A 4.40%
IFRA Category 5B 3.66%
IFRA Category 5C 4.40%
IFRA Category 5D 1.20%
IFRA Category 6 Not approved
IFRA Category TA 3.66%
IFRA Category 7B 3.66%
IFRA Category 8 1.20%
IFRA Category 9 10.83%
IFRA Category 10A 10.83%
IFRA Category 10B 35.00%
IFRA Category 11A 1.20%
IFRA Category 11B 1.20%
IFRA Category 12 Not limited

For other kinds of application or use at higher concentration levels, a new evaluation can be needed; please contact

Fragrance Qils (International) Limited
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EU COSMETIC INFORMATION:

We certify that the above mixture is in compliance with the EU Cosmetic Regulation 1223/2009 and its amendments,
provided it is used in the following applications at a maximum concentration level of:

Cosmetic Application Maximum Level of use (%)
Fine Fragrance 8.00%
Eau de Toilette 8.00%
Fragrancing cream 8.00%
Rinse off cosmetic products 8.00%
Other leave-on cosmetic products 8.00%
Oral products Not approved

Requlatory Affairs Department
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ANNEX 1

Below is an extract of information provided by IFRA in relation to types of application present in each IFRA Category.
Additional information about IFRA Categories can be found in the Guidance to IFRA Standards, issued by IFRA.

IFRA Category

Product Type

IFRA Category 1

Products applied to the lips: Lip products e.g. lipstick, lip balm; Childrens toys

IFRA Category 2

Products applied to the axillae: Deodorant and antiperspirant products of all types; Body sprays/mists

|IFRA Category 3

Products applied to the face/body using fingertips: Eye products e.g. eye make-up, eye moisturizer; Facial
make-up; Make-up remover, Nose pore strips; Wipes for face, neck, hands, body; Facial masks; Body
and face paint

IFRA Category 4

Products related to fine fragrance: Hydroalcoholic and non-hydroalcoholic fine fragrance of all types e.g.
Eau de Toilette, Parfum, Cologne, solid perfume, fragrancing cream, aftershaves of all types; Ingredients
of perfume and fragrance mixtures for cosmetic kits; Scent pads; Scent strips

IFRA Category 5A

Body lotion products applied to the body using the hands (palms), primarily leave on: Foot care products
e.g. creams, powders; Insect repellent for application to the skin; All powders and talc (excluding baby
powders and talc)

IFRA Category 58

Face moisturizer products applied to the face using the hands (palms), pnmarily leave on: Facial toner;
Facial moisturizers and creams

IFRA Category 5C

Hand cream products applied to the hands using the hands (palms), primarily leave on: Hand cream; Nail
care products including cuticle creams; Hand sanitizers

IFRA Category 5D

Baby creams, baby oils and baby talc: Baby cream/lotion, baby oil, baby powders and talc

IFRA Category 6

Products with oral and lip exposure: Toothpaste; Mouthwash, including breath sprays; Toothpowder,
strips, mouthwash tablets

|IFRA Category 7A

Rinse-ofi products applied to the hair with some hand contact: Hair permanent or other hair chemical
treatments (rinse-off) e.g. relaxers, including rinse-off hair dyes

IFRA Category 7B

Leave-on products applied to the hair with some hand contact: Hair sprays of all types e.g. pumps,
aerosol sprays; Hair styling aids non sprays e.g. mousse, leave- on conditioners; Hair permanent or other
hair chemical treatments (leave-on) e.g. relaxers, including leave-on hair dyes; Shampoo - Dry (waterless
shampoo); Hair deoderizer

IFRA Category 8

Products with significant anogenital exposure: Intimate wipes; Tampons; Baby wipes; Toilet paper (wet)

IFRA Category 9

Products with body and hand exposure, primarily rinse off: Bar soap; Liquid soap; Shampoo of all type;
Conditioner (rinse-off); Body washes and shower gels of all types; Baby wash, bath, shampoo; Bath gels,
foams, mousses, salts, cils and other products added to bathwater; Cleanser for face (rinse-off); Shaving
creams of all types e.g. stick, gels, foams; All depilatories (including facial) and waxes for mechanical hair
removal; Foot care products (feet are placed in a bath for soaking), Shampoos for pets

IFRA Category 10A

Household care excluding aerosol / spray products: Hand wash laundry detergent; Laundry pre-freatment
of all types e.g. paste, sprays, sticks; Machine laundry detergents with skin contact e.g. liquids, powders;
Fabric softeners of all types including fabric softener sheets; Ironing water;, Hand dishwashing detergent;
Hard surface cleaners of all types e.g. bathroom, kitchen cleansers, furniture polish; Toilet seat wipes;
Household cleaning products, other types including fabric cleaners, carpet cleaners, furniture polishes
sprays and wipes, stain removers, treatment products for textiles e.g. starch sprays; Floor wax; Dry
cleaning kits; Fragranced oil for lamp ring, reed diffusers, pot-pourr, liquid refills for air fresheners (non-
cartridge systems), etc.

IFRA Category 108

Household aerosol/spray products: Animal sprays applied to animals; Air freshener sprays, manual,
including aerosol and pump: Aerosol/spray insecticides

IFRA Category 11A

Products with intended skin contact but minimal transfer of fragrance to skin from inert substrate without
UV exposure: Feminine hygiene conventional pads, liners, interlabial pads; Diapers (baby and aduit);
Adult incontinence pant, pad; Toilet paper (dry)

IFRA Category 11B

Products with intended skin contact but minimal transfer of fragrance to skin from inert substrate with
potential UV exposure: Tights with moisturizers; Scented socks, gloves; Facial tissues (dry tissues),
Napkins; Paper towels; Wheat bags; Facial masks (paper/protective) e.g. surgical masks not used as
medical device; Fertilizers, solid (pellet or powder)

IFRA Category 12

Products not intended for direct skin contact, minimal or insignificant transfer to skin: Candles of all types ;
Laundry detergents for machine wash with minimal skin contact (e.g. Liquid tabs, pods); Automated air
fresheners and fragrancing of all types e.g. concentrated aerosol with metered doses, plug-ins, electrical,
incense, liquid refills (cartridge); Air delivery systems; Cat litter; Cell phone cases; Decdorizers/maskers
not intended for skin contact e.g. fabric drying machine deodorizers, carpet powders; Fuels; Insecticides
e.g. mosquito coil, paper, electrical, for clothing, excluding aerosols/sprays, Joss sticks or incense sticks;
Dishwash detergent and deodorizers - for machine wash; Olfactive board games; Paints; Plastic articles
(excluding toys); Scratch and sniff, Scent pack; Scent delivery system (using dry air technology); Shoe
polishes; Rim blocks (Toilet)
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IFRA CONFORMITY CERTIFICATE

Product: FIG & VANILLA FRAGRANCE 454155

We certify that the above item is in compliance with the Standards of the INTERNATIONAL FRAGRANCE
ASSOCIATION (IFRA - 48th Amendment / published June 2015), provided it is used in the following classes at a
maximum concentration level of:

IFRA classes [see annex for detail] Maximum level of use (%)
IFRA Class 1 Limit Mot approved
IFRA Class 2 Limit 1.6%

IFRA Class 3.A Limit 8%
IFRA Class 3.B Limit 8%
IFRA Class 3.C Limit 8%
IFRA Class 3.D Limit 8%
IFRA Class 4.A Limit 8%
IFRA Class 4.B Limit 8%
IFRA Class 4.C Limit 8%
IFRA Class 4.D Limit 8%
IFRA Class 5 Limit 8%
IFRA Class 6 Limit Not approved
IFRA Class 7.A Limit 3.2%
IFRA Class 7.B Limit 3.2%
IFRA Class 8.A Limit 8%
IFRA Class 8.B Limit 8%
IFRA Class 9.A Limit 8%
IFRA Class 9.B Limit 8%
IFRA Class 9.C Limit 8%
IFRA Class 10.A Limit 8%
IFRA Class 10.B Limit 8%
IFRA Class 11 Limit 100%
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