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(3) 234 tfEz B 2ug ¥
¥ - H
INCI Name Cas No. w/w% R
1 | Aqua 7732-18-5 55.0 7
2 | Alcohol 64-17-5 30.0 A A
3 | Polysorbate 80 9005-65-6 5.0 il BT e | B
4 | Dimethicone 63148-62-9 / 3.0 rLEDE-BK
9006-65-9 /
9016-00-6
5 | Ammonia (28% Solution) 7664-41-7 2.0 s |
6 | p-Phenylenediamine 106-50-3 2.0 2 B
7 | Resorcinol 108-46-3 1.0 2 B A
8 | Ammonium Laureth Sulfate | 32612-48-9/ 1.0 Y I e
67762-19-0
9 | Sodium Bisulfite 7631-90-5 0.5 g 1Al
10 | m-Aminophenol 591-27-5 0.3 2 B A
11 | Disodium EDTA 6381-92-6 0.1 L H|
12 | Fragrance* 0.1 B
Total 100.0
£
INCI Name Cas No. w/w% b
1 | Aqua 7732-18-5 84.5 i A
2 | Hydrogen Peroxide 7722-84-1 10.0 ERRER
(28% Solution)
Glycerin 56-81-5 4.0 [0 2% 1|
Urea 57-13-6 1.0 i B
Fragrance* 0.5 B A
Total 100.0
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Ammonia(28% Solution)...2.0% ~ p-Phenylenediamine...2.0% ~
Resorcinol...1.0% ~ m-Aminophenol...0.3%
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Declaration of Conformity

AEF AR B )2 RSP S FARL SN ER

A & AT

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

Cosmetic Good Manufacturing Practice

<l R
Manufacturer's Name

= R R
Manufacturer's Address

A& A

W

Product forms
PR S )

The process of operations

(=X

Vi P %»Fj’; Lr —JX_V F\ R 'ﬁ\:"}i |h7~ 3@

FORAR SRR R -

TR EREFE > A Y

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

a2l S (Signature)
Applicant
A AT SR (Signature)

Person in charge
- %%ﬂkui\; ’E'/A’\’}g:ﬂ; %ﬂtu
Company Tax ID No. / ID Number
oyl
Address:
PoE AR ¥

Date year month
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day
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INCI Name w/w%
Aqua 55.0
Alcohol 30.0
Polysorbate 80 5.0
Dimethicone 3.0
Ammonia (28% Solution) 2.0
p-Phenylenediamine 2.0
Resorcinol 1.0
Ammonium Laureth Sulfate 1.0
Sodium Bisulfite 0.5
m-Aminophenol 0.3
Disodium EDTA 0.1
Fragrance 0.1

FIEA RS

LA AL & A Hete T MOR (50755°C) ©

2. FEFRR £353 TF o

ARFA D HAY WG R R - R H A 50755°C B ES A fF i e
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Az A2 m
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(50~55°C)
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INCI Name w/w%
Aqua 84.5
Hydrogen Peroxide 10.0
(28% Solution)

Glycerin 4.0
Urea 1.0
Fragrance 0.5
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pH 9.5+0.5 10.00 g% ¢ &z pH
meter & pH meter
B E R
k133 7000 ~9000 mPas  [8100 mPas #* e 2 FER
R S P E
T
BR 1.15+0.05 g/cm®  [1.1 g/cm3 TE
'R A R/p ;& px4ct p i)
B AR/ (Fr& &34t piy)
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% - & 2% CoA

iR E B R FREBHES sk
4 I BT |- I BT )] P AR
R v d 2 EM v dAEM B AR
F EL EE g
pH 4.0+ 0.5 3.85 &% 42 pH
meter & pH meter %
Bl E R
PR 1.05+0.05g/cm®  [1.02 g/cm3 T_E FY
a4 |2 F#< 1000 cfu/g |2 Ak Ak 0 S AR S &
y IR (<10 cfu /g) ; ¥4 ¥ 1 % 109.07.28
A da R A 2 111.04.21 2% 3%
EX 7 HFHE (SRR KIS thsk > 2-1 b ¢ e
R £V EIE BB |Aiuske R
i 8 AT 64 ATRE B 508 ATRFL
WBRI< R/ (H& &4t p )
A R/P Y (& Fx4c b pip)
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LA AP IEI B

>0 AP CHERIEPF AP E T RFTHEFARREL AT 2FHL
o> G F S PAETALL o T F RO L SR B R A (e D) -
>ETREFAR BB ETHEN FHEL S PEF LT

Aqua CoA
L RE B PREHREE 1 ARE:
pH 6.0~8.5 7.15 ®* e f® 2 Y (on
line) pH meter ip| Z_
TR <20 uS/cm 16.9 uS/cm ®* e 2} (on
line) ¥ T & Pl 2
P2 $ R4 (2 ) #i< 100 CFU/mL 2 i A& 2Y BB REFEE
(<10 cfu /mL) ; ¥e kT o4 2 kP B
G SR
L RURN WA (& Fx4ct pip)
WA R/P Y (% 224t p i)
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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/l, 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
74.7

Parameters

Acid value
Saponification value
Hydroxyl value
Moisture

Residue on ignition
Arsenic

Pb

Oxyethylene

Unit

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

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

18

Standard Value

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



INCI name : Dimethicone

19



INCI name : Ammonia (28% Solution)

20



INCI name : p-Phenylenediamine

p-Phenylenediamine % 3¢ £ & I &7#] > % B AP B COA

21



INCI name : Resorcinol
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INCI name : Ammonium Laureth Sulfate
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INCI name : Sodium Bisulfite
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INCI name : m-Aminophenol
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INCI name : Disodium EDTA
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INCI name : Hydrogen Peroxide (28% Solution)

27
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INCI name : Glycerin
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INCI name : Urea
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1. INCI name : Alcohol

*

*

L R R R 2

43064 8 0 o fE(Alcohol) g B S TR~ B R e 0 SE 1S
B AR Rt AU rR Y FeBASDREZR Yy '*”fﬁ i
R ¢ o MFRRY e fR o @ = (Alcohol dehydrogenase, ADH) 3
LA D g o BRSO - HREF AT R
P BrA 4~ ¢ g (Acetaldehyde) sk A& 224 i o Alcohol 7 € BR8P
B R ey g ot
FABAC B G REAE oL SA R R AR E P T
? 5 Scott & A (1991)%F A B f‘%’}#‘f?}%'}i\—%ﬁ %% A ~ -k 2 Alcohol
g% 5 12 B3 P & enBd % oSchaefer {- Redelmeier (1996)4#% ! »
#- 1000 cm?® sk § & & 1 70% Alcohol ¥ 7 3| 1/ pF g A4 +
100 mg Alcohol =z » iz4p % ¥+ & F 10% (v/v) Alcohol £71.5 ml iF
## o Pendlington % % (2001) %= 16 Z = # %lﬁé—'ﬁi‘lﬁ AREF R %
Foaene pALROE AL 10 f"/‘ VRSB F IS Ao b AR
dHY R AT FRR T RFHER 096 BH&ET R
4)3 22 B Alcohol w3 A > o4k FE& xR 5 1.3 mg/100 ml -
R o &7}@5 PRIl MRIT] G TR PR A e R R

B B2 % § Alcohol crvf F A7 & R e Y ik A i
El]%’?%‘:ﬁ—%‘ /:_§’}{31' o 2
lu‘}i-%"i: "4— t"Li—q}s %E%TAE‘/?&’T;{?;—EL‘J ﬁ;{f‘amg:\:ti_%_ ,Fio.’;ﬁ;_/:l- P ’J' &—\,‘

1] PFex » B 14 69 LCsp 1>60000 ppm (114000 mg/m3) » -] & v pR 0

LDso %_8300 mg/kg bw -

REFlgcl 0 2 B fligefs o !

Pl o P R P e o !

AR R AR o 1

TAHFEIL HARE PRSP THELDARRZI LF BHE

(No Observed Adverse Effect Level, NOAEL) = .5 2400 mg /kg bw/day -

FAERE S A RPET E R o RF/4 0RO PO] o s

Repd Vi) v L ek BIUE RS A
31



2.

% % >3600 mg/kg bw/day )k & T BLE T F | aaFREEY o1

U A I JUE SRR

REFE mAR SRR R ARTEE  AHL J{c? F
FEHMP 49 MRPEFRFNE DI !

FT/AAEE a0 kB E 3 2 16000 ppm (30400 mg/m3)pE & 2
HATIAFTHE !

L R #cd; C Alcohol ¢ ¥4 SFRRE S B T A AT R AR
T A s B3 K olAlcohol sk 3R B g R P G OB e
&7 Alcohol = PR HAZF LY » ERMERND AT LR
LY 77 RILEH A ST 4 o Alcohol - 2 PRk s
PEG B 32 2 gk Alcohol il B3 M iEr £

f;ﬁ»f;f?' Acetaldehyde IR 55 o K #p#E ~ Alcohol 24
FP 3 G RIS rT R R e LR f R
FiEE S st EE7 ¢ 24 P A Alcohol 24 k& 0 F1t CIR
Bl B RRm 2 A 2 TR Y 2 FEA DT 2
HhAH 2

%

£ T

=

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.

INCI name : Polysorbate 80

*
*

Fe BRI TS AR T PR T s R~ o2

3 g gAY o F R H i (Polysorbate) it 7 745 11 1%

ERARBMR AL 0 bl4e 1,4-2 #E%%(1,4-Dioxane) o d 3t H ¢

= Fi& (Polyethylene glycol, PEG) &7k § ¢ *=(ethylene oxide) ¥ -k 35

EAY  HABEP R ERT o R B g TN T PV A

7 l4-Dioxane # ¥4 (2 3 A i gl A 4 ) 1,4-Dioxane & ¢ i
32



‘E‘r%%fw&'p% '3 W § &4 ¢ 15 (US. Food and Drug Administration,
FDA) - AT P pliY k&7 1,4-Dioxane 17 £ ’fqiﬁzlb HE & 7
¥R 2 %ﬁfr ¢ 4r1,4-Dioxane ¥ it ®_PEG ©? thfl 2@ 4 X2 7 s
o aB R SR BT ER I RARTE
TAFARIE S M 190 X 1L fy A R % 30 Polysorbate 80 £ 3 T IR
NOAEL % 5 mlL/kg bw/day > = & 4 i¥ &% ¥ ¥+* Polysorbate 80 =1
5. % ¢ JR NOAEL % 5 ml/kg bw/day - # w6 %= N5 ] B 0.2%
Polysorbate 80 =7 NOAEL % 10 pL /f #x/day - ¥} Sprague-Dawley
X R(n=6/14%)% g4k a 28 % {& » v PR 28 X 7 Polysorbate 80
(148 ~ 740 & 3700 mg/kg bw/day) » & # 2 F &K b erdp 0
oA /F B RAH Ponsorbate SO E ZHMY B 48 - ¥+

Eli¢ * Polysorbate 80 i& 7 ciady P 47 7 (NTP, 1992a)%2 ;% » NOAEL
0 & >+ 4500mg/kg bw/daye &+ B & I &Fﬂéﬂ (BIBRA, 1981)® -
F£ T NOAEL 4p % % 1460 mg/kg bw/day

AR A-AAAFTFALY 0 AERY 6% > B E A2

¥ 25 & Crl : CDBRVAF/PlusTM ~+ &l 4k & Polysorbate80 ( 7 745K
¥ )k A& 5 500 fr 5000 mg/kg bw/day ; 5 mL) > ¥ P& 3% 5 mL/kg
Ak o IR RS % z«ﬁ 2 3m {og 7 ¢ 25 4240 NOAEL >5000 mg/kg
bw/day e AFLZ DI A ¥ = & Bink Mo Y J Rk o
’%ﬁ@‘i‘aﬁ CEBFEEEEF I IR E B ) 2 A “ff’l\m
WA BE AR o REL By BB WA 5HLE -
fl(-‘}%"]“i NI Ll )]% PRSI MR A R Ry o !
fmbe [ B3 12 : Polysorbate 80 ¥+ & i %) I X F(fFtk TA1535
TA1537~TA98 4 TAL00)fr * % % Fj( Fjtk WP2 uvr A)if 1§ 3 385 »
)k B B iE 5000 pg/plate ( & Alcohol ® ) &t &G RS T
PR T o o Bd o HBOLE T S o]
AR Tt ATl T 7 o e § AT ehRL H g 60 (100% )
Polysorbate 80 (100%)fr %t -k L 4] 4 A% ¥ 4T #3 fik fin (25%) ¥t £ & & 11
g ot
AP RBH4 F C R % Franz #8 ¢ F 5 5% 8 I Polysorbate 80 3
BEEBTESRAR > RBARFESF !
H &% > F# : Polysorbate 20 ~ Polysorbate 21 ~ Polysorbate 40 -
Polysorbate 60 - Polysorbate 61 ~ Polysorbate 65 ~ Polysorbate 80 ~
Polysorbate 81 {v Polysorbate 85 % > » % CIR & R 3= 0%
48 ey 7 17 1 %% > Polysorbate 20 ~ 21~ 40~ 60 ~ 61 ~ 65 ~ 80 -

33



81 4r 85 ¥4 v 5= & £% 2 ¢ Polysorbate 80 © JE 1§ FDA -
BE G PR AL E o] o 7 % 2t 2 % (Over The Counter, OTC)p% 1 %
¥ & % ° Polysorbate ¥ - 7% % ¢ AR R TR TR ¥ A g
PR REF L E Al 2 G b A B
#HEfosgd] o CIR & R 24 57 Polysorbate 7 3% % H & % 2 K
T e o G BIRAE T o TR S A A F S WA > LG IR
B3 AF afpadRd o3

TR

\\\

=

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.ip/english/evaluationreports/foodadditive/p

olysorbate report.pdf
4. Cosmetics Info 3=t

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

3. INCI name : Dimethicone

*

At h-BARZEFELY > BREE S T AR D
(Dimethicone) &_F &2 & F & o Tt HEAR 3 18 % oj8~ ¢ it h 50
fok hent g o LIER 126 K T HEINEE Ll &
B sR ko ok TR g R PR A r Tk L H O AL
% B r o gt ke AR 5 0.001% m/m B Foo EEEr AL > A
T T6%RAR T féﬁ:’# 48 /| PF 0 N T A 8 20%R £ KT o 2R
Mok G R B R B S " AR § “2(332.5+ 475950 &
19000 kg/m-s)# 1 37°C T L 20 & 4 > P~ F ek o T
B35~ x-BERATI ok BB S SR S BB A TR o ot
34

4%
<

=



“3\\-

BTV AW g B AL KBt (B F
T THEALK BER

ARFAF AR ERrEF P B R LRI ERS BT
3F + 45 1) » Dimethicone 1% % jedm s o L ERRE T R F &
99.99%HEEHE o REAHEFT T P o L 1 300 mg/kg
bw/day ]| & 4k & 91% Dimethicone » 3 5§ 120 % - g2k — Lupid
MR E S ¥ - BRI T M U o s Ak
32X ¥ P ¥| Dimethicone » &4 ¥FZ 3 ¥ > Wil

hir BT
7 A+ & B & F~ ¢h Dimethicone % 518 > A B P LB DL
% %

o

F
7

)=

Tﬂi

WAL J % >° Dimethicone 10 % > 7 € Hf 4v u j &

A& 45 §2e4 -5 &gt Sprague-Dawley + Eli5 i § 42 &

e
5K 04 ¢ 12 2000 mg/kg bw eH FHE = 7 A £ b (57000 kg/m-s) &

o hMEFQ 14X TEBEYPN LG RBEIPEDEEF G
A AT P DT ERS S 0 ARBI A WK

% o eftferpit < B¢ Dimethicone & 14 JR LDso &> 2000

—

mg/kgbwe A+ Bfrd 3 ¢ » - 7 B § =g § LDsp>2000 mg/kg

A flgpelt 0 A Sl AFimad F TR e g
Dimethicone 1 % & i 1] jc}4 o 434% Draize £ % $F it (7724 n
F 3 3R 4 0 & {1 cdp #(Primary Irritation Index, Pll) 3 <2.8 (ip3#
®&EP 7 F 5%L 100%:7 Dimethicone ) o 1

PRl 0 < 5 B * A S hp p ] EcFT 1 % Dimethicone 4 #E
SERIY RTIEE RARFRLS 10%T 35% B ¥ L chE ALY
W R ot

AE AT g ¥ o] Btk Blehe f8p] % ¢ > Dimethicone (&
R kR 5 79%) 2B RACA Ao i * 83 s & TR 5.0%
Dimethicone * %8 + % F{'J;‘;&ﬁiflégﬁ,‘ﬁﬁ (Human Repeat Insult Patch
Test, HRIPT)® » % A7 © % 5 i & 5% o

EAHEIPR 22108 ed FAF (Agé]vw Fific B Mﬁ %)
FiEHFREAGE A L% 43328 X)) & E 5 0~ 100 ~ 300 & 1000
mg/kgbw /day . * X 4% % s & £ F g /%3 Flge T 4 "f Pk
TRBEVREHA 6 BFRES ME > T Py 29 X
Forplt s 30 R EL RBAEFL RE R CEITR o R

-

o



AEFHAAH T A ALFECME L RE LR F I E
TRFOIHIMBEIT T AT RN E ] FEFLRDEL
Tt AFT g ¢ f ok 4 %% % Dimethicone 7 NOAEL 3% % %_1000
mg/kg bw/day - = % 30 & zz 4 Fischer 344 + & {rw = 30 £ ¥pd
Fischer 344 < &l A4 4 & # 12 O(¥P&) ~ 100 ~ 300 ¢ 1000 mg/kg bw
/day ¥ & 5 * Dimethicone (10 cm?/sec) » A %] 2 12 B * o A%
% Dimethicone 12 B * {4 » #-% é 2 PRk 2 10 &2 o

210 P ERPEFIRRA c £ 12 B ARk S RS
BiRsh e 220 &2 & E?\fru: 220 Brp & B MR AR
FHFL2BT o AXHfEIRAEY > BREK AP 2T i
Rt e 300 mg/kg bw/day e qozzid 2 ¥gdd 1000 mg/kg bw/day ‘&
PReyRR g eniE 2 S o PR AREEREY T B BHR S
M PR IR G AR R IR 4> ¥ B R EAPBEM o & CW fo & Ty
3 LBk AR k- L 4F 7 %% % o Dimethicone 12>
¥ & M NOAEL 5 £ 30 & 3 BI:#& £ 1000 mg/kg bw/day - 1
R i ) BT PR(PIFER 5 91%)fo i F (RI3RER
KA BB KRB RS Y B A ol
AAEF B IAFICRBE(RY A R)frL FAE(R Y AR LS
JEF)ehd s feg v & BT 7 ¢ B3E T Dimethicone 2 B- i F7 ;,‘j
oL ERF IR/, R EE R

R AATF A %447 > Dimethicone 325 a0 !
% »>F 12003 £ CIR % %] 2% A& 7 Dimethicone 14 % i
&% (EL oS B LA M R E S 2 e 2 dch
@, P w @ * g1 Dimethicone £ % > FDA % & 7
Dimethicone % >4 » T EH A2 2 Z5H 3 5.9 % (T4
B OEEA R G 1730%-CIR & fo] % &7 - 2 R E S
Eafer g dpinanftd $ o ¢ 35 Dimethicone o & Ro] E305 0 d
NGEREF LT RERA TP B RESF I LT AL
= 22T o # %3 Dimethicone f 4 W TRk fof % 3 o 1 R 42
BT ov A KEAE? RS- FHREFLAFEN S0
FR~ & &% ~ % & >" Dimethicone e1% > 1+ o 9 % 3 fr L ¥Rk
F1 3 &om Dimethicone 7 € Tl o» 7 € 51424 J§ A F (T
B R RACE ) AR T MRS fO] o &5 T &
FAAfFE TF AL Y 4 BT Dimethicone 7 ¢ 34 A FlR &

:lf:t “’t
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(@R AFFE) p¥ ] HEFABAFLRARITALY > B2
v R &g % Dimethicone 0 il 7 B;fpt TR 2 S 4
(72 R ) ®=hird ¥4 el B ifdp > (IR #5845

Dimethicone(*fr_,tl BARM R B EF )P Bk TR e A EIE

Adq? 4% pio?
* EFH
1. Amended Safety Assessment of Dimethicone, Methicone, and

Substituted-Methicone Polymers as Used in Cosmetics. CIR,

2021.
2. Cosmetics Info 4k -

https://cosmeticsinfo.org/ingredient/dimethicone

4. INCl name : Ammonia

® AP IRBERNEFL DRI L BRI R L EBUR
5 0.0013% ~ # 4L A F 4 3 4248 5 mg (0.05%)fr % § 1 ehde &
10 2 4ap 7 il F w2 4 o1

® AH4F 5 (Ammonia) T g AR A B R B A S o FEREIA
#f Ammonia P31 & BEF o v Ed Hig P hg g FAfEME )
oY B g pEVRITLATRR B A A 4 s 3R
AR BT R R frRol AR P £ pRRA R A o 4 R
FrA 4 Ammonia AT ¢ 2w R 0 T i PP IR
A od hE RGO T g RS w Y WS B g R
F oM ﬁﬁ%i‘]””ﬁio 5k % » Ammonia isféﬂ”aﬁt‘ R E R

BARFRFEAIRY o3 BIHRMTET T B WA (Blood-
Brain Barrier, BBB) v 4 & {ﬁﬁé%}i:’“ #iFFo >om 2 EAEd F g
AL E HAT ©

® LpPHFpHc %;F%ﬁvv‘[fkt‘ A3 B Ammonia chE S A F BFT T
DA M AE ST BRI R A F 2 BEA R
Bt B o f 58 F 402 (333 mg/kg)  + BB H 0.3%:04
RPF > A5 A dBp BT R G o A L B 0 S HEFE

AT JR LDso = 350mg/kg > £ E A2 e ~ AU IR 1% 3%
iéﬁ’ Liﬁ‘(W/W) FALRE DN R
2 ﬁ?},’i}‘@]%*llﬁ‘_- ;__ab:u»%(’* ke 7 4v 0.01% Ammonia =+ &gz 8
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BBk - A i3 29 NOAEL 5 250 mg/kgbw/day » %+ & v JR 5
#FREE&% Y - 43 e LOAEL & 750 mg/kg bw/day ° !
AR RATH D AN B )]?% P A 45 5B > Ammonia 4 B RATH
ey o !
Pl PP T4 7 RS TIREY X2 AKT 20
ppm kR T € 3lAc Pl T o !
REFH/EEFH Bl F R BhEcE R e Bl 2 Y > Ammonia #
< ] Sd-4-73 R B o !
I’(f}ﬁf'p'ri: %10 &) BF Hrex o~ 2F 12% Ammonia 7 8 EPF 5 2

| BUBLR T RR o ] B U PR (73 f33Y K 5 42 mg/kg bw/day)
4 ¥ G RFMETEPy o ] &(Swiss = C3H))2 § 193 mg/kg
bw/day (E| & ¢ JRIRE 2 &£ 18 0 1T ‘Uﬁ%lﬁ‘ ﬂ’%“iiﬁ% IR e b
SUORR(S C3H | RSt M)ehp 2R A 2 S

AP h-AmAAI P ’Mﬂ& F1RFf 5% 21 %
dEdR L BP AL 8 ¢ & BT 293 mg/kg bw/dayAmmonia o {8 szt
FEE R 25% e R E T K 16% R B 6 1F Pl4EdR R 30 %o
A R & BT ~T7 ppm £ ~35ppm 7 Ammonia ¥ ;7T
BFIRAANFET A M N E L B - A Ao T 3
T JEATE %87 NOAEL % 1500 mg/kg bw/day » LOAEL %
>1500 mg/kg bw/day -
ARy ¢ HPY Ammonia RFRCE MR O (14 % 2 AE)BR O
% B *% -k T (Minimum Risk Level, MRL) 3 1.7 ppm e 3%#7 7 # % 16 i
# &> % # (50 ppm ~ 80 ppm ~ 110 ppm # 140 ppm) i 32K & ° MRL
3% 50 ppm LOAEL > % B4 4 7 2 /] PFenx FEY 6 pER
HRm A2 g0 F 20 EEFEFA G A ey 9 %
X R A A e - L2 ﬁ?") 18 268§ LA F > &
1IEY EF R BOVHEAOR S AR KL BIE B TR~ § LR
B A NP BT AR R AR T I R e E
S lEAGE
B >FR Ammonia £ - BF Mo §AEA kY oA G
F U4%(HsNO) - & fra & M 4e* > S A &> o 54 A - i
d A& FIRT oF A 5 - Ammonia 47 » B T HE&-dp £ 0 R
FUB B ERE 6% Ammonia & * LR > P Aok Rt B R B Y 2% 0

N

Al JE %P 2 5 Ammonia °
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1. Safety Assessment of Ammonia and Ammonium Hydroxide as

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

N

https://cosmeticsinfo.org/ingredient/ammonia

5. INCI name : p-Phenylenediamine

*

EMAME I ACIRS AT P oM H S EHEEF
LB PTG FHRREE D X B RIS S LD 5 807100
mg/kgbw > -] & 290 mg/kg bw > # + 250 mg/kg bw {100 mg/kg
bwe £ T * {55 4 B~ f F frfj ehLDso A B 5 170~ 200 'fr’ 100
mg/kgbw a2 B3 - £ LR o3 BRM A SISt
¥ ¥ = "(p-Phenylenediamine, PPD) ® & cdp 3> (e & Jﬂ%'\ i
P AR L gk e R R ST N R
R§ Tlpcid/pepn el o -7 'ﬁ 0.05% I; #r fit 4 (Sodium Sulfite) ¢
2.5% PPD -ki3 s * Ak R F A S R d 4 R
£ 3 ¢ Rt o & Draize & + BB BIEREET > 3 & ik
2 ;L 5030 % & 25%kiaied @& * pF o PPD %A frpphil
Tlpcld e fragfd o1
A EIRACH T B ER PPD kB @& * IR R AT b b
R Bl {ro| Bl 100%3% AT © i i3~ 5 5142 1] ety e 3 (EC3 )7 F it
By WkR > ¥ Al BB IR T %i#5% (Local Lymph Node Assay,
LLNA)® 3 Ap el f RATic 4« 2l BR S FEF 1§ RGE
MR RPN foR & a4 £ 5PPD EC3 E % 0.06%{r 0.20%
2 o B ARk T iR (LLNA) S B0 L 34 5 PPD &) B¢ H -
fatRse g § RACH o 1
TABAT I AR FE AT RE N 01%T 02%2 F - 3B L
ALpe = > AP ST R A B 5 1.972.4 pg/em? o 3t Erg @
A 0 PPD chd = RS A A (5 4 FF o 2 (5d 3 30 A4
g R bk f—i PPD @ @ BB M - Wby @ i fﬂ;ﬂ]{m |
1.9~2.4 pg/ecm? fed f 77 7 ¢ ik fAdT 2 K 4.5 pg /em? o
FAFMEE M H%kp Crl: CD(SD)BR & 4 (VAF plus)sh5 % 20 &
LB (10 B e 10 Bepft) 7 AH 14 X G o B A
X 4% % 12 5~10 ~ 20 {r 40 mg/kg bw/day(#F ik ) @ 0% f# 2 A
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FRRIRS o SRR E e 6 S X A e oy A E 3500 4R F A A 10
ml/kgbw %5 o %3 40 mg/kg bw/day enzg 4 T 398 F5{rip 4448 &
H4v o 54 10 mg/kgbw/day & { § pIE T IS RGPS E £
v o BYTERH P Bk 1 2 T > NOAEL <5 mg/kg bw/day - 1245 OECD
408 (1981 # )» %+ 150 & Crl: CD(SD)BR < & (5 % » & & ¥¢+ 15
Bdt) 877 A8 131wy o PPD HiE4 &k a;21 248
fr 16 mg/kg bw/day 4p el & -k T B % 0 @ R e Wi 2 B
koo g AR AR e 010 mi/kg bw BB AR F o FRHR S B %
#-PPD 11 NOAEL X Z_% 4 mg/kg bw/day - & g ij' ¥ —lz *PREL
¢ (Scientific Committee on Consumer Safety, SCCS)}%EJ%»I'J EUR
’fr’”"f' % cnd|%r» ¥ ° ﬁ_go%ﬁvi.]ﬁp*é » HFIN T T
¥ 12 #- 4 mg/kg bw/day A = NOEL m # ¥_NOAEL o F] » SCCS #-
PPD I # 1+4 %5 NOAEL 4 5 8 mg/kg bw/day » %1% & § % & ##
% 580 cm? i¥ 5 % > 1% & (Margin of Safety, MoS)3*+ & - 13
RRAFPYE/RBI P AFRFLT > mFPAFIRERHR? o
* i PPD A LB @A M/ /KRR oL

Rl 1 AR !

AFEEM M5 3%PPDIrE RiEF AR A G B AR
FFS K A 43F R BB R fe o ki AR B INE %Wg
MR PSR RRIA M ARG gy o
FIEAEHE S B I AR INLESA gé‘r;\ﬁfrﬂ_ B A 7 ek S
TR KT HIREH IPPD A A frde i 4 JF ¢ ﬁi&ZIL % N-H-:N
N'-= 2 feit %34 (4 % 5 MAPPD - DAPPD) °

AR By B «»1rEr’)§t%i&* Lo BB DR LR AL
EPPD & dr sl F A MK B RVUR BT R B 4 G
5 o fs VX IR o PPD - fB e drehimag L F RACH] 0
R 2h o R R —‘ﬁ;’;% TA K Patch test)sfl & % 7 e A
g AN 0 AALE 0 1 * ¥ P ¥ Patch test 1B 7 A B RATIEG 0
PPD A&7l & #.7 ¥ 42X P RATR 'R o ¥ A E A7 PPD 2 T iR AT
FRseig Ao R R 9r % 54 PPD e BAAp v o 7] ehE
Rt T b B el

HieZ 2FHCRE o o™k 7 P E 7 %% PPD~ %
FoOORBREBRF DR BT A EA S 4 A 250 PPD
HF BRI -HF iRz ot & nRABLE
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AR A 2 RIFEIRE T 0 F AR IR R Rk e R

AROBBAFIGREMEFEAIF T IS 2 AR DS

RS R R A AR SRR 2 BT % M % o CIR

L jel fdn 40 PPD 2 B B ERACH

G gﬂsroClR%?’uJ‘.gﬁﬁz ; ﬁ{/ﬁ%%%ﬂé_% SR GRS
WA g Pl i AR it o XGRE A L B N HER
%%¢¢%WEW“’OR%1. w {7 d) 3 0 PPD 2 H BT
Fr*NAYE R

> R X ATEH R GEET

%%

* YT
1. SCCS opinion on p-Phenylenediamine. COLIPA n°A7 SCCS/1443/11,
2012.

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 3zt .

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

6. INCI name : Resorcinol

& AnHdF I AEfrd I N RRHS ERTHET  CREY B
(Resorcinol) i & ¥ § F FEFEEL S & 47 07 5V i3 w1 FH et
IRk ¢ (2004a, EFSA 2010, Garton et al. 1949, Kim and Matthews
1987, Merker et al. 1982 ) » =t & & iﬁﬂ HHmMpAEL S R
R MRS EREEY o 5 B (Kim and
Matthews 1987) ¥ » < %4 v JR [14C]—Resorcmol f 24 o] PEQ R
Prife £ (90.8792.8%) > > R B K I (1.5 ~2.1%) - F [*C]-
Resorcinol A T & © JRAGEET < B » G Fdp A bgr 2 BF &
tntﬁ&t’m—r;ﬁ’ i?"#”’?"

& LSBT F ok 8 LR FA L ik PHAEH AR 504 B
IR AR AL EHR A o ¥ LiE T > Resorcinol ¥ iEEF L & (1:1,
w/w)R & 2w BH 0 2.50% (w/w)E 2.45% (w/w)e0 PPD % & 1)
#ﬂW%%mﬂﬁ’&mk&;Lx%mmpdwgwhﬁf,
H#-H 2 2.50% (W/w)de » R Z AP FRap e e ¢ o AR{SE K
(1:1, w/w)iR & > B % kR 5 1.25% (w/w) ° #-20 mg/cm?eng i+ |4
ozbg ERRREUAE T A FHE AL G 30 44818 0 @ Rk
AR 2 Gi A& 5 b 4R A o 3 ¥ (5 24 o] BF s Resorcinol
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*

GABATE BRE T FIRAER KRG T HEHE TR (L
Sl EETE IR P‘»f;(mz\ A+Z A ) et iR o 5 LR T g KLt
F(EE A ~E A feX R BPEDE _m.s,ﬂfr % 1.04+0.51
ug/cm?(§ Fl 5 0.37~2.0 pg/cm?) ; 0.40+0.18 %(4 &l 0.15~0.74%) -
SCCSad »h g M iER Ty VG FIE " T35E+2
SD = 2.06 ug/cm? (1.04 + 2 x 0.51)#-* >t 2+ 5 § i X 2 = Resorcinol
1 MoS o !

Eid g 5 Sepl X BB L v R iéi = 500 mg/kg
bw s 1 &57= » ¥ - & A4 3% 2000 mg/kg bw F#| £ {5 7= O%E:E
H =t 45 % 15 Resorcinol ek < 2£3% 7~ & E L 200 mg/kg bw o

R § Tl § #-2.5% Resorcinol evKia ki A d F+ A P 7
€A 2t ot

Pl @ kR 5 2.5%:h Resorcinol € 3142 & F% pds A 0
i o Resorcinol #t 4 # 5 P11 Category 2 (H319) fr i & {1k
Category 2 -

R § AT 1 Resorcinol f-] BB IR T B3RS (LLNA) Y 3142 51§
3R AT o 1245 SCCS & * 4 % (SCCP/ 0919/05) » Resorcinol &A% 4R 5

EAFLES M L ¥ F344/N = Bl fr B6C3F1 /| &lit{7em s Hp 17 =

CIRA AL P o H 5 % 12 0527555110 ~ 225 fr 450 mg/kg
bw/day | £ %3 it forpit < B (F a5 L5/ HE )

f e forpid ] B¢ 4% 0~37.5~75~150 ~ 300 = 600 mg/kg bw/day
(% 4815 5 & 64 /H £ SA) (2010 & )§245 v JRF 4018 che & 1
Sof 18 1 T NOAEL : % &1 NOAEL & 27.5 mg/kg bw/day » -] &
&1 NOAEL % 75 mg/kg bw/day - 1335 - 3 CIT#= 3 ¢ > 2 %2 10 &
st fr 10 & #p42 Sprague-Dawley =~ &# X i ¢ 472 11 0 ~ 40 ~

80 £ 250 mg/kg bw/day # X p|3#38 B I > 13 i¥ 250 mg/kg bw/day
G oA E T RORE Bk T (4 ] 5 -19%0-13%) o 1395
Fpiegfanis R PTRRIRGFRFLLPEG HEF

/T&r’aéx"« A LG AAM R REEE R K)o A > A SCCSF ko

NAAGFET P S BRI Y ;]»U?m— i3 - 2 SECTLE kSl
Ap B £ > SCCS #- 80 mg/kg bw/day 4R 5 NOAEL - !

RREM R »};yﬁg\éﬁy} ol

ﬁ@*%izﬁﬁr wl

SR ARORE T -
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7.

& Hisx >FH2-7 AF ¥ - f5(2-methylresorcinol)fe Resorcinol 7
T rHC A % % (CIR) % o) 2 eF2Eit o CR & Fu &
BalciE - & </ St
AR S A E % 2002006 £ 0 CR & o] 2% 1 M 2
methylresorcinol f= Resorcinol eP3R.F #7#icdy » T £ ¥ 1 FE % o
CIR & R 21353 A 8cdp &7 > L K & HEfF Resorcinol fr 2-
methylresorcinol {52 3 85 o #cdz 2+ > Resorcinol = 2-7 AR ¥
SR AR B g et 5 aRATE o RA o AR B A
LA P R AREAT iRl A BRI R TR

FOE A Tl s RATH S R AT o Bl & 4 R R R o ROR LR

11 %3 > 2-methylresorcinol §= Resorcinol i &

é DL M .2
* FEFH:

1. SCCS opinion on Resorcinol. SCCS/1619/20, 2021.
2. Cosmetics Info =k @

https://cosmeticsinfo.org/ingredient/resorcinol

INCI name : Ammonium Laureth Sulfate

& LPEIP BTSSR vIR Dso 4 F 5 630 ~ > 2000
mg/kg bw (ChemlID plus Advanced; CIR, 1983; Tusing, 1962; Walker
AlT et al., 1967; HPV, 2006) » L& 5| chd; Ik 5 22 i @ 42 ML igfodrd] ¢
FeAd &k 5o 23

€ A Eflgt A CR(1983) L awry P o pe L gl

B LK T R ER A5V61% F R
AT B E P & @"Ji%?fﬁﬂﬁ%i%i)i"if%"i%)iﬁﬂi‘gf dodm Hde o B
VAR R AL T L ¢ 0 e 75V12% R R T LR TS R om0
A 12-61% /}a)ii"ﬁﬁ" | ¢ }i‘,_]_‘\?f‘}iid’ RN B TR LR 1
AREA /LR TR R -

® n p%—q‘lj;‘;;r:]i DV bR R AT A 4% B 7.5720%: ,};&Tﬁﬂ By R
Tl > 2 25760% k& T HRp T BRETIEFr & -

® A ERATH LA K RATH oL

® FTAHLEIP I A-FLIY BN ECIRFETY ! BRER
Frpe 4 NOAEL % 1000 ppm - % CIR(1983 )PP 7 4R 2 ¢ » % B(#
p12 Bzeiqe 12 Sepi )44 S 7 40 ~ 200 ~ 1000 ~ 5000 mg/kg

AN

Heit
3K
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bw/day 71 5 4 o b He PF 54k & 1 ¥R 22 {- 5000 mg/kg bw/day-
Bt Pl S F N m I R i g o S (TR et (o 5
e Bk ﬁ)mag TER 4G M E LA o & CIR (1983) -
BT > -3 58 105 Fenv JRE Y P o E0 AR R A L Y
0.1%fr 0.5%c 4 8 kB &+ < B(F 230 &) 523iF {8 » Jmiv *
10 & #5 4 > 105 ¥ {8 At FlAR ez 5 % B B R ejpt > § %
P A MERES 2  MEFLE o2 R B
Ammonium lauryl sulfate # € %] x % v JREfI @ HiE Bk @ = L4
T o L AEAFHE S BT 0 ¥ 1L T NOAEL X 5 100 mg/kg
bw/day (OECD, 2007; NICNAS, 2007) - 3
RAFE/EBI I RRIFURBHRMN LI MRERRY
Y rg ,}i o 1
Rl 2ER R oL
ERTESTRE R E NI
ilﬂ—’.fﬁif‘;ﬁ»ﬁﬁ ARIF AR ARoS Hand el A R B RR
#E 41 rgt‘l b o

kgl gkaf !
AR dcdy ¢ B CIR (1983)3F 24 crr 7 ¢ > 1 g B EA padh B 18%
kB 24 ] PR PatchTest # 52 384 i@ & MoK {ljk - & CIR
(2010)3F - AT 7 ¢ > 7 PR R A 4% 0.970.18% k& T
$20 £ R Tk o 2
Hud 2300 HAmep o HAMMEDE 2R d iR

% A (CIR)E Fu| 2 A B2 o ehpF 8 (737715 (1983 ~ 2002) »

BhSHEToe s e 2 R > KA K A5 A
‘!"/’D%ﬂ‘m'ﬁa” PR e AR PEREAREMAOAESY ER
H AT 1% p 1998 & 1 ko e bR F Y 2 A AR A € KRR o
oA Ripfem Ba T > 52002 £60% 2% 4
P o CIR % Rel e3P 0 5 OB R AR i Bdp TR R
WV HAARIERG B BRI RS $ A ORI T i R G
o 4

s

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

‘3

= \\\Xr ﬂ“\t

44



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 ez} -

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

8. INCI name : Sodium Bisulfite

L 4

FE A F AR VAL ARER (TapR -
FRAEehfEE F ) e il F A & S BUPAGR P RBITIR R 2L Meh
PR B S-REER > AT AERE LR L ol A R
R TR \;T;]:gkb A RGVFERL AR Y LIRS
% 103 20 & -
Ea M EHP &AL T 4 (Sodium Bisulfite)en g Fi i
LDso i’gt']biﬂ Bl 5 2.90 ml/kg bw > #¢1% 5 3.85 ml/kg bw -
A& A Aol ¢ 3 Sodium Bisulfite(0.5 mL 71 38%:% % )*5 4¢
BT ERT O HRE R 2 RpETI 6 L Mk g F o
BB L AP RN X A K@Y (524 fo 48 |
i {7 L% > Sodium Bisulfite ;2 § {1t 2 s o 12
B B § ot #- Sodium Sulfite v Sodium Bisulfite 7% 7% (ki3 i @
38%)iF » A F PR A E P EFIE IR P ol F L B
4 ) pF s B TES Y FRET LR L C o g i S W
iTH o L2
A RATH 1 2hi F RAaT o2
TAF X Z SR M A 1982 & - § i £ (Sulphur Dioxide)~Sodium Sulfite~
Sodium Bisulfite {rd; #if% & 47 (Potassium Bisulfite) 2 2 & I #r i 4
(Sodium Pyrosulfite)fr & I £ifik 47 (Potassium Metabisulfite)4# FDA 4
¥ » 4% 2 e (Generally Recognized As Safe, GRAS) oA E TR
SRAADF LTI Gt e b PR Y6
@ B FT Y kB3t A § 1 A0 NOAEL 4 307100 mg - 1983
£ H R FEL E‘_%& a5 ‘_—m,] S0 I = | ¢ (The Joint FAO/WHO
Expert Committee on Food Additives, JECFA)i= = 7 0.7 mg/kg %8 & e
Sulphur dioxide & p &P~ % ¥ £ (Accepatble Daily Intake, ADI)  # =
f# 3 P > NOAEL 5 72 mg/kg bw/day (42t = 5 it £2) » 9
3% ADI 100 & e > thfic o 2
#5 /4 7 & 1 Sodium bisulfite & € 4 %] 5 150 ~ 110 ~ 120 v
45



9.

1mmym HIR-ARRAALF P RARGES > 2bd w3 4
PR

Rl @ 2Eapd o1

A ATRPETR Y LR AR RE T g RED
ﬁ%ifif » H ¢ & 3 0.04%:5 Sodium Bisulfite o ﬁa?l‘}& Ban= X 18 &"ﬁ
R IR RN e d R TR BT o iRk ﬂi%J'}i%é > E VA
WEACK iR 4 o 4 0.1% NI AL & 4h ~ 1% Fie & 40 (T
LHk) > § 0.002% Frfik & 4k B R B 0 fo i 0.04% T Fifk &
4 g %@iﬂiﬁi& T 48 ) PFEF AR K sk ip]iE(Closed Patch
Epicutaneous Test Under Occlusion) o 1245 B & 12 4L & L g 0]
i (The International Contact Dermatitis Research Group, ICDRG)¢z&
R ORRRS A8 e 72 ) FRE R o IR F BT # 0.1% e
1% Fific & 4 Patch Test T i~ i 5 % 0.04% iy Frfik & ﬁ}kﬁgr]
% Patch Test 3R i L& T4 7% 7 7 0.002% I Fifik & 4p ﬁv@?];‘fé Patch
Test £ BIEM o TR g~ 2 7 il 5lde IV Ak b0 BXK
2LV AEAF o

i\

H % > F AL Sodium Sulfite ~ I; £ ik 47 (Potassium Sulfite) ~ I #¢
it 4&(Ammonium Sulfite) ~ Iy #fi& & 4 (Sodium Bisulfite) ~ I Frfig &
4%(Ammonium Bisulfite) ~ & E.T“E“frx 1\7& L Rfhdmeans e d i
PSS A F B (CR)E Rol 23R X @ gHh o 9rF = B A o 0
A A A SRR AL 2 TR KT AR e &

I RLpas & ,*___Rﬁzgﬁy}pw LS A 22 pﬁzbﬁ,,}tﬂ v P L T g i
Focrng e g R7 AR BRI ZmER ot s X0 PR R
LR ERAPHR L KB o3

* By

1. Safety Assessment of Sulfites as Used in Cosmetics. CIR, 2020.

2. SCCS opinion on Inorganic Sulfite and Bisulfite., COLIPA n° P51
SCCNFP/0648/03, final, 2003.

3. Cosmetics Info ezt ©
https://cosmeticsinfo.org/ingredient/sodium-bisulfite

INCI name : m-Aminophenol

O AILNE A F R G FokRME IR LS vIRFOR » T

B o T g jRE A TP > E o § 12 63 mg/kg bw/day 0 H |
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EALEHBELERALEN KRB LA DT A P 3T 0.2%
ST § S EA FARS T o 60 ml F L AR E A 5T 3%
-% & % s (m-Aminophenol)end § BB G35 1.2% - b ER T >
Bov PR EARY 0 TR A E ST A o 23
A @ “FH e AL 2" T m-Aminophenol (& v PRE o
w & Upi g U T PR3 42 % 500 mg/kg bw B8 £ hiplE e B AT
2FRRATRFMA o= Fo X3 A= REFL o ¥ 1% 4
FoEP Y BB TE S T S R S RS foe L F L 2 5 2
AP CHMER TR RKBEALE TR A AR HE
>500 mg/kg bw ° 1 4557 7 AE o 0 < B LDso = 812~1000mg/kg bw i
BN o2
A BofF  m-Aminophenol £2 ¥ ¥-2,5-- SRprphi B & D)8 Al en
ABiEe P BERER 1.2%iEF 4 R E fbm}if*’vx»](x” A
@ *iEETERS S 7.14 ug/cm? > SCCS 3 5 3% BV * 203 MoS °
1
A E Tl @ 2% m-Aminophenol ¥t % 3 A & & {1t o 1
B BT et 2% m-Aminophenol AL 3% 5 % 4 F P& Tl o !
R AT m-Aminophenol -] B B 2R ¥ BiRsh ¢ i ERP R
A TG LG RO ORAHES o1
ALEZ M B EL 202070~ 200 & 600 mg/kg bw/day
RIS Fe®E > & 0.5%7 AR E KR+ 1% d-B Fuka f__‘r;m
R A ﬁABﬁﬁ’%?1&$°4*ﬁ§@#m%&&#ﬁ
FoR G- XY ErHE HBER AT LR P L%
EP@T’@ﬁE’E\’%““ﬁﬁE ¥R ER S A% 13 FEFRFHR A 0 200 -
600 mg/kg bw/day = - &% 131 B peFa g AP it &
fo bk & 45 '};ija PR B R AR B (= 5 B2 AR & 20 mg/kg
bw/day ‘=@ X5 BLEI|TRA A 0 & 70 mg/kg bw/day — & &
%ﬂﬁlmﬁﬁWmQQMW®wﬁW$§#Wﬁ%?p%%ﬁ%ﬂ
e ;l”? &0 o TR 55 NOAEL #4335 5 420 mg/kg bw/day-

|k

1

RRABE AFRGFEET OFLAFH LR TREREY £ 5
P33 A FIA R AL o1

BHFP AR PP HRECTOREATHEERE I Wy A

4 o T LA gE ol &;,H(U"ﬁmligt’ E»}; lg@_q_.}iol
RBHICIRA L E S 2 SHOAFRRBES KT £i2F
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4
AAM G R A AL 2RRen F o BT R
FRoh LV AR v AR AE (500 mg/kg bw/day) T T
% PR ESR  AET RFCRET A 2 e B
- HBAT Y RRIIRG LI > AR WA PRET A RS
A f»ﬁﬁi%ﬁ £ -0 fii'l&fﬁ?é«pé%fr”‘% SEREES B FURLE
P EBWHCEEDAME RAT 0 X EIFEEF R s pbd
F? o 6 FPEFERRN o & 0.1ml FH mn“?#%‘r(%ﬂﬁl i\ﬁ?ﬁll"—‘
3% B ILAR) W 98 fo 99 LPIEEE R AN o A
48~72 (P PEPN R 10 I F EREH > RIS 1 X 2% o Rk
His 48 PFAFMADARBAAK L EFPRET S o LT
BHALY o R FH OB B EE Y REI T T (o) o
% - JEF Y (98 FRFBH)Y LG REIHPRAES D e &
¥ - AT (99 PRPBH) D LEBH R PRAET L2 12 1]
e R egp b L PR P S NI F R RN - BBy Y
o164 Ll KD T N REA R A K Lo F et ¥
BREFERNI? % 36 41 § & PatchTest > 1 (F5-97
Bff 3-2 AFpchd LR F LY %1 F K17 Patch Test ¥R
7 'HJ; J&(Lyons et al., 2013) - 2

H TR R AR AR A D 'b‘,% SBCIRE Fu) mamTido
CRR % ?'\ AN ﬁié‘fﬁdfi A EH o p- > m-fr 0-F A fs(p-
Aminophenol, m-Aminophenol, o-Aminophenol)¥ i % 4 £ #| - 2005
#£ 5 CIR % Re] 2% > B> p-Aminophenol, m—AminophenoI, o-
Aminophenol I3 AT#Hcdy 0 T ¥ 7 P RH o CIR & el B3
% » p-Aminophenol, m-Aminophenol, o-Aminophenol =% 354 5 &2
o g AR chi SRS Ap i o P R (- fFEE e g
PREAF §ERF L E MR 5 )R KpF o e peg Afeir
FABT AL ATIE L o BEATS R g8
1R haE 4 A F S 55 o CIR B o) iR N EE § Ape D
B F RRs A O B Tt B PR M RBRE T
F AP RAEI AR LA EARY A SR ED 2T p-
Aminophenol, m-Aminophenol, o-Aminophenol 574 5 & 5 & 5 IV
G AEREDAAE o

4 T A
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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 g ©

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

10. INCI name : Disodium EDTA

*

PEp T AL AR REIRELEH CRAN MRS
¢ 2k = 4 (Disodium EDTA)t’ E £ 7 - M 10

ppm > ¥ fE 7 £ 4% 100 ppm -

L1444 1 X e LDso 2800 mg/kg bw > &4 ~ 3 LOAEL % 30

mg/m3 air ° 2

Tl T # A KRG gl HRpR s {2

RE R T m%dy o 4% NaEDTA#g i it & 4 % B Ragfd - 2

TAHLEIR  A-FiPA gy Y 233 B RA 5 LS

0~ 0.5~ 1 = 5% Disodium EDTA o 5% 5 et 2 & s &4 |

AT AR R BRI HEER T FRE Rl R

ARCILER - Sl g ;)»75 L3 * IR B fr e = 5 & Disodium

EDTA 2 s B > 7* = F &g TR E - LRETF O Ryclits

BER T 2 PRAFLR - A- L9 13FNEHLES M

3¢ 4k a DisodiumEDTA (0% ~ 1% ~ 5% ~ 10% ) e+ B &5 3

tye= &Ko pleb > 4 5% (%) 4206 mg/kg bw/day) % 14

R ET 0 a4 (Gf B 10%) o908 - Disodium EDTA

NOAEL % 1% (.?.f] 692 mg/kg bw/day ) - 3

RRPE/F G FHL AWM P L ESIRREE T

Ao H_d A= Qﬁ&ﬁ P A REIAS A FERRFM 4

KRB EHc o %% Na3EDTA #7021t & 4= 12 7500 ppm & £ 4% &

LR )R 1031 0 B R R RB o !

@3 3% % Disodium EDTA ¥+ 5178Y /] & = B liwmoe it {7 /] &

ek

HET

e
>
T,

A
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T B E_ > w2 % 250~ 2000 pg/mL 100% % & <7 Disodium EDTA
RJIZ > B 2 RPN LR ARG B AR
FIEAHH S B ST B A K S BT 0 TER S EH
LR T PR T <3% o 2

#0 #¥Ig o © Disodium EDTA % 335 € Sk o 2
Al B R 4T R 4] PR PRF /L 4g Sodium EDTA
g Calcium EDTA » & %W R { § adf ¢ F 2 B 5 75%~88% v
57%~70% ° PR * Disodium EDTA 4 -] ¥ » 515 60%~80%:1if £ 47
AR IR o F B2 B A PRY SR (K 4y TH )0 Calcium
EDTA p¥>24 /) pF2_p IT‘DQ#E # 100%:0E & 47 o v PR Sodium EDTA
% CalciumEDTA(6g/day> £ 6 % )& A feni 5 if ¢ &»]3:;1' o FRm >
Bde Calcium EDTA e 3¢ £ i ¥ 4T ehz £ 5 3 4o s

His & 2FH CR & fo] 23R 1 A E R F8% > Sodium
EDTA foAp B = & #* 20 it e frip A FEIL A B8 % > o i e
BAEIRAE S % ERE T HEDTAfodp i 2 4 % 4 F fljcd o
KA T HT S A AR A RS Fod stz A5 %L

Fme s B g g - LR T ZECE LG5
VAL FTRET T IREZABE SR LA
VN2 —g‘ BV R AT FAAFE TR NEBREEDREE - CR
LFel 2% 0 EDTAcAp b =4 » FHE 2 5 58 A K3z o 7
PR Y F e A At R BAERE & LK B
EDTA & HEDTA ¢ &2 % “chd B 3Efr2 L R B E > M
JRFZ T ¢ Bom cng 4 3 LR EEE o O

ST

® %

wn

)‘;’%ﬁ
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A
=} TE o

1. Safety Assessment of EDTA & Salts as Used in Cosmetics. CIR,
2019.

2. 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.

http://www.inchem.org/documents/jecfa/jecmono/v05je25.htm
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11.

5. Cosmetics Info gk ©

https://cosmeticsinfo.org/ingredient/disodium-edta

INCI name : Hydrogen Peroxide

*

HERASAT k BHP 5% 5%% 30%uEF Y4 3RS s
Vs iﬂfmz\g PRI anEE b d o;fgﬁ;j - ,gﬂ-%wgﬁ:’}
ARMAR TG e BEREE D B PRI A #3421
Floapedrdl A ) PRIZE 0 4w mE AT fﬁ/?]“ﬁ%ﬁ a5
éﬁf%““%ﬁév\ﬁ B F ta AP AL AY AE A EE A AR
3@1 RE SRy “SELA R g s od § Focildeag K o§ AT
ERLE S AN R R S EIE Y S e N

EHAM ¥ ERA R or RE iy Btk R {oR o ] B
SIS EUE T Y LDso>8000mg/kg: ér_fexﬂﬂ"‘ 0 28%iEF 1
F{r10%EF & kpEipE L S R o h- BT
SAwH EF L3 6900mg/kg # géﬁ-ﬂ ZiP(n=6)% &= »6 &
P2 RANAET ESF 1V d 8280 mg/kg TS o ¥ - BAY
? 5> 50%+ B (n A %) £ 4060mg/kg F = o & F L & LDso
% 35%:iF % 1“4 -K;A % ¥ >2000 mg/kg o & Wi * 70%iEF i & -k
%% 9200 mg/kg f= 90%:E ¥ i* & ki3 % 690 mg/kg > BB iR T
HE 24 )RR TR o FBF Y4 1 4361
mg/kg 71 90% K% Rk G A BB LG = 0§ ™M 2760 mg/kg £
WEGA S FE L FPFOSEERY G 2 0!
RE Flpcld /R abds r i d 325 % 10%hiEF 4 B REA R T iE
Heflgold » 35% i 3 AR EN LG ¢ R /;rtt » TR
Bend L fomiz o @ >50%0EF 3 B RPE G BERE T
ol 4t o !
PReprfpcld c % iEF L E e A IR FIRANIE G R 2
B’»;‘i—%?@i g ek B BB A Ak B o 8- 0.5% ~5%

it a }wp“ AR CREREN LS R EEE B
iR A 24 ) PP OPRAR 0 8% F 1 & KRB IR AL G R
Pl JFiL 10%~30%E F & Rk € FREWL 5 R ;a;' ' e
o S S S SRR ugté%*%: %K”ﬁﬂﬁm ool B
Prh AT F Y4 FF (90% K% ik) B 0 R piR ) f‘-‘f‘ftﬁﬁ'%
1
R IRATH D Y& ST EATan® ap by Mo !
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THLEIN - BRBHFEF CITHAFRETET Y
SRAL AR (AR kel ) BB ESF V4 F4 (01
~10.1mg/m3)? » & X 5. > FiF 5% > £ 4B o1 Img/md
BE 2B RN EAL A Hoky
(Monoamine Oxidase, MAO) fr # & fis "= ’ﬁ"\ o R
(Nicotinamide Adenine Dinucleotide, NAD)-+ {£f# /& {23 4v > * ¥
4 W% {2 > MAO ~ NAD-w #v fis ~ ZL 34 fA " 3 fi* % 12 (succinate
dehydrogenase, SDH){ri' e’ & s 4r 4 B 7 pF > < B4 K & 7
R AULP R A Bet o 3= A F ¢ pFiE 1299 LOAEL % 1.0 mg/m?
NOAEL % 0.1mg/m?e!— sl 7 iFF i & ﬁgﬁ”’”l‘ B a8
90 % thv f~ A4FFHFT Y o FIA Y kP HE L 3000ppm FEREE
¢ T % (Freeman 1997) - — 78 90 % /] w\éﬁ’}iﬁ%‘,%.g‘é.‘—% BT oo ALYk
P iE% it 4 7 NOAEL 5 100 ppm » iF Rk F 2ot p #E 5 26
mg/kg bw > ¥t 5 37 mg/kgbw - 1 2LOAEL % 300 ppm (2135 76
mg/kg/day » ¥E{2 5 103 mg/kg/day) > A>T HE 4p b o a f foo Ry
AERSC R BERED - LRSS Rt o § et b h
1000 - 3000 ppm g B kT + ¥ F A 4 (fpsHeE p AR 5
ze 4 239 mg/kg ~ ¥p1t 328 mg/kg 2 F p HE 22 547 mg/kg ~ R
4 785mg/kg) > AR = 2V i 0 A d #E 3000 ppm PF 0 i
3}%5&3“' ek 30 JE R *E L o
REZSME/F DI SRR IR DFREF VT ARR

SHEHIR BF A RGP EEA T T AL B 4
’ﬁf“ﬁ*é@ih‘/ﬂ fié‘ril

ROR I D B R E NG MRS !

i’ii‘i’wﬁmﬁ” BTV RG R E 2 A Y

TAP

CUEECYE  MRARE A A MR R 3%EF L E ke AR €
%i"@%%m(@ﬁ&%% 14 4815454 10 7] 15 4 4) ;Lm@sg .
£RREIR 32 (246 15 8 B2 foif 2048471 (18
ﬁ— ’*i‘%rﬁ 1 J§ £ &% (n = 210)4 & Patch Test % % i {7
RS IS N im{zqu\ggp\ e s R H R E LB
s Bk R E 0 R (10.5%) » R 4(9.5%) e £ % EF(5.2%) -
BLBT] 1% R % 0 # 3%3@; E kB B EEARR
1-4%57?'34’5 HilEEBEFr By lii’iﬁphulgifﬁﬁﬂ«i
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LN eI %‘f\_—‘%@ffri}%’éé*(n =121) > RypwH hE s foF ¥k
PP &7 A K PatchTest s B jcid % » — & 3# 4 (0.9%) 48
FN4FHBAEF e 1991 & 3 1997 EH B SHBEEEF Y
#7(Finnish Institute of Occupational Health) - %t 5% 17 & 7 B & 12 4 )1
fl)%ﬁ?'if%féﬁ(n=l30)iiiﬁ PatchTest> & 32iE % L & (;};}g;\jﬁ )
RAKEF YA PEARE BRI - FRG TIREAR R e
1995 # % 1996 & > BIf B~ F A F ¥ 59 tRMFEH L &5
5142/R7 ch 1877 Patch Test l%zmm REHEF L &
FOBATE (UG o IR SRR R E ce i B om0 1975
£ 3 1997 & 8 B R E P EIIEA ﬁ.;g«,,,:,ugz,a 10,806 ] » & Patch
Test fp % > ip 3187 Hd FF -4 5ldzche B - £ F 29,803 b
FERAFFRIGEFRERE o = BAREP L4 B3 45
A=ih10 1974-1993 # AN E R R A F L v T T 0 9
BE(n=3550 A el i@ F it & RATHILF - 6%EF & 7 &
FopET i X 2 A WELE ] 4 E YA R TR R
R eGthhche F B EFRESEY N 12 mg BiEF
FoXPFHE (REn=148) L2 PR NE IR Y PLY A 0 &
%30 A4 BETF AL ﬁi@%ﬁﬁfré’*é%"‘v FERE AN HR
B S Hgp 70 A7 o Jlla 5 0 T30 22% (TRhk 5% 4 F
4%~31%) hx B F 2 ¢ ’J’;f{'li}%r’ T35 20% (TRHk 35 5 B 10%
~28%) EGEEF AT AR B U BT LAKEF S R G 1 L
LR E(0.7%)d >3 AF Ea kv Baliof o bEfERT 7R
Pl HOR R BT 1 R R 2L e BTG RT 7 2
FEEFE R e FoHE ¥ RS X AR R R 7
FRFRY PR TRARAEPFREY BB pliTr R o1

AU Z 2T EME SR FIRpMET D)~ - AT D
(Generally Recognized As Safe, GRAS) * ** & &.ifafe F i - g § 1 &
R %ﬂf“"%ﬁx%ﬂw‘/ﬁ ﬁ]a ok ot Sy S S 'FT%#’L‘B‘]{‘*\"J‘
F v A AoR R/ G & o FDA B iu3F &b (Over-the-Counter,
OTO) & fcif & &l ¢ & % :§F * & o W'"ZHEFA 1 ¥ (International
Agency for Research on Cancer, IARC)#® d1 %% » 183 1 & 7 &t i
FHAEREE BmELR €T S F LA € (European
Commission's Scientific Committee on Consumer Products, SCCP):% iz
WEtE AT e EY ARY T 2 SCCP hEHmA . # Y §
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12.

B 1%EF L d A FE % 2enoSCCP BRI N Bt kT
E’??%#L,aff,’ﬁlz.é?"’}s;g%i6%§£§$ V& A S LEP R
FUETH Y R T H e R FE2 AR RS RRA
Gl s 12% 4% ~2% fr0.1%° 7 7 EF & gk ‘gﬁﬁ'fr:}ﬁgﬁ
VARSI D T N WLIRIRE Aok A SR
T ’?\;ﬁ“i ke TFEE LI NERAE S FERLRY
ASPFi £ 2o 4SCCNFPL$?52’? #E29 A5 gugE 3 2R
#1t 6% (ftesiff2e) > & 2415 50 mg i F 4 © 7
0.1%:‘@? ta (EF x“i%*vxiﬂ%?ﬁvi%ﬁﬁz%ﬂ)m’7 LI NI R
Tal FOEETRY AERRET VBRI DAL TR T
®E0 AT AT & ’?if‘-—_’ufl’; F’Fﬁﬁiéﬂ’ff/’\‘fﬂfﬁi i
v g gl It E R i ol
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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 3zt -

https://cosmeticsinfo.org/ingredient/hydrogen-peroxide-0

INCI name : Glycerin

® 18P F @Mrﬂ; B X B> B (USP-NF)EE Rz Hw ¢ = d e

¢

Bihz €7 AL 0.19% > #7175 2 (¢ 45 H % Diethylene Glycol
fre = f% Ethylene Glycol ) /% & 7 (FAZiE 1% - !

L4 [ % B R LDso 2530758400 mg/kg © + & A fE LDso>21900
mg/kgbw e I 77 7 BT 0 444 A 54 b v PR LDso 5 1428 mg/kg e
FAMECIR3OMIH LG AP G (TR S v RGER
WA LF e HERER A B Rk v h{oig
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L R IR R 2

¢

bw/day > % & 3800 mg/kgbw/day FF > ¥ AEURLE Cem ¥ G B
Aelid o g FefE gy ALY Se x 35%H b BF o A 36 SR E e
% 2 B T JR 6300mg/kgbw/day H i 30 I 40 % X L BB o F
AEERH T PR* ) 1300 3 2200 mg/kg bw/day ¢ 50 % PE > i1}
MIRA A R R A2 AR % 0 NOAEL 5 2200 mg/kg
bw/day > & 100%+ i &+ X B 3835 * 3> 4 3 30%48 £ 45 tEpF R
3 ER el
REAPE/EBIM ARG RAPHE Ry BF !
OB L RO o
F oA I PSR L

SEIab A RN B AR =7 L i R A
PR ARTR T 0 T A I pkeie ko d 3t b &0 Log Pow(-2.66 T -
1%@ﬂvd7ﬂwpi&% H b e E T W TGS 80% o 2
AR EGIRE D - 229 KA M TFIREE RN TN AR

NIRRT T B R R R RS B TRE  H
¥op e it okt 53877 Patch Test o 4 A% 4 X $ - ¥
AR (1%K3R) fods p e PEMERFF atlFbr o
Fﬂiaﬁ*g&K.*%Hé*%4%ﬁﬁﬁbu%kmﬁ)ﬁaﬂﬁ
MFEE §RELRY 2R TP BB E D] EfE
1
Hi % 2HFA 2014 & SR AT AL R B
MR B AEEE FhY b % 2P S EBEF T AT L P
BTG 2 el 0 B Rl m @ A% D HW hp Wi ok

By A4 2en (T afimRifa sy 32 79% AV ikfis
PRE99%)c R I ErES FIL AR W A8 50 KXY i
O - BN E 2 O(GRAS) 0 T iR R ﬁﬁé*ﬁ#%* v

B85 % £IGRAS & Fd o pb v > b ¢ T E RS FicH
FrE LA a3 OTC 4 o> Bldeis P E S EH 4 5~ L F R
AP EP o iR A F o O G b B E BT 0 B e
EARERY S CPRIoA K 3 LF it o gttt Bedp kT B4
WMIEhAL P LR EREARF B bt B HT o 7

TRAMFLY UM EHARN TN N Skt BT 4
TARRAMN AL TR JRE A AE LY nT LR

BEFH-FAFATET P BRI ‘?"*‘#EIF" NN
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HeRMIN{FRBE BRY M uprt > A+ E &
EHAGRFEFOE A R BRI LR o SR SRR
THT > AUIRA Rl A LES EOFRT > H WA g;%:fz
AFIRE > » L7 BB T EEF A FERA (TH R 2§ ERRE
B3

54 FH

1. 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 b .

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

13.INCIl name : Urea

*
*

2 E g D Bk P CHaNO e 7 B 3 143 99.0% 0 7 4218 100.5% o *
%ﬁiﬁirm%ﬁawﬂ@%*%ﬁiﬁ’ﬁ%ﬁ%%%“*
femE udbawfstdy > H3 B B9 F L ks &

PP At o T R R R o ] Blfos BY o JRE iR ‘a
WA TACERPN R B MA Mo AR rEE L RA ] R
E T IRATE Y 0 RELEDI K hd 2§ iZ 2000 mg/kg o T PR
B & Ag/kg FiF ezl 5 X ARFI % o T JR5 1 30
g/LAkE 42 10X chfF ¥ 2% > #4Emd3 ~ RS ~ 7Rt ~ I
TR T R e ER Gk o1

EABAT fE AL fv),’*};‘#?m4 BEAJE L oensfos Wl 5 9.5%
2.3%7fr 67.9%+ 5.6% °

TAFLE S M A A4 45009000 & 45000 ppm (-] B iE %) 6750
mg/kg bw/day =+ &%) 2250 mg/kg bw/day ) ] Bfe+ B ¥ &7
SR PE P RBEEGEAT CLLEBEFT Y AFREIPG M DE
BEEE BEPHERRET Bmb P Lu &5 k23

PRt o M E e o Bl o] Bleh NOAEL 5 5 6750 mg/kg

bw/day » + B £7NOAEL ¥ & 2250 mg/kgbw/day = & * F % #c ¥ 4
B 12 10% ~ 20% e 40% ik & 0 g T A A VA F h20cm? R B2

o RFET A2 RAREAERMEI BT 0 AT RAP

Fﬁgﬁ”’&”fé?%—‘ﬁf’?? o 2 _rﬂ%’ﬁ };J’\'% g ‘_%__7 &:}7;’ ] gt Jﬂ-/z‘ E]'.L

S #GT A NOAEL & > 7 @Rk LR E SA KR if
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LA fpiL o2

KRR/ AGI P B wEfof fd Rk o RERG A
EIEE

ORI 4k 4 Fisher 344 + R & C57B1/6 -] & 7 % if 4.5% % > &

";‘&?T}T\% '74 R ol

4 ;ﬁr}/@»q*ﬁ ‘CIR & Rl BRERISET X 2 ¥ N HESe

BAERA S - SEfoREF B TRET > TR AR EBETT

ST F AR feehgdp e AR Tl HE A AR T F BT

TAIAARM F R B RBEFL B - CR % Re] B3 i

FALGAFIAE FARAREYE cCRE T HIALTIRET

MRS H B AL SR AR FA ST 2TEEERY RIS

LU
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1. Final Report of the Safety Assessment of Urea, International
Journal of Toxicology, 24(Suppl. 3):1-56, CIR, 2005.

2. Urea-Registration Dossier- ECHA
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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(11) 2 &% T FE%RFL
R LR IR L AR

HE LM RR R

12356 4

BEE ~FvACpH RR - RAREPEF 6B AN
REFRFEr o2 R P 2% o

A& o fE Rd RR-BREGAERY - A
¢ ERF 4FE
KR $ 10 53 0@ 5603
Rk PR
40 °C 40 °C 40 °C 40 °C
BHREP
75 %RH 75 %RH 75 %RH 75 %RH
Bé hE g ~E G hE g ~E G kR ~E NE I ~E 4
e 245 24 F 24 F 24 F
pH 9.72 9.41 9.63 9.30
A 8100 mPas 8250 mPas 8078 mPas 8630 mPas
A 1.1 3g/cm3 1.1 8g/cm3 1.13 g/cm3 1.17 g/cm3
4B H| T W W W W
-7
o#* & o#* & o#* & o#* &

S sk 2

ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics

products, 2018. %% 5322 %2 B R 2 RAEE[F4d X T FE%
iRl X R /p 3 GRs ¢ 2%t pO)|GF& ¢85 P |(GFE cx 4t B |GHE P24 B IF)
HEAR/P B Gr& cae pHP)|GE& E8 et pHP)|GE& E8 et pIP)\GR& E 8t B 3P)

58




A& L

= JEREHRRERE A

¢ EHT HDPE
- 502 5100 ¥ 31 ¥ 6 1B
Rk PR
40 °C 40 °C 40 °C 40 °C
PR IEP
75 %RH 75 %RH 75 %RH 75 %RH
R e i 4 e s i 4 s i 4
Bé 5 AGm 5 AGM 5 AGM 54 A g
e 24 F =4 F =4 F =4 F
PH 3.85 3.72 4.17 3.94
A 1.02 g/cm3 1.05 g/cm3 1.07 g/cm3 1.04 g/cm3
M2 3 W R % Ate ) Ate ) Ate ) Ate )
nyo S S S S
2 ,
0% & o0% & # o0% & 0% & #

o R

ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics
products, 2018. %% 5322 %2 F R Z BRREF4E % TR

W AR/

ML R/P ¥
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R RE-mERRER Y - A
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M PR GA S LA SRFEED FITRERE KL P RR At

P

B PR RIER

Tod AR -pEPE A ER Y - BEER 2

2

7z 7 H202> 12 7]

i
TR AE3% 2 AP hEA S AN 7 1 v iRk
A s FAkp) o
i Rl REF-BRPG A RA-F - A
A T B PO18AUG
AW p Y 110.07.05
¢ EHE HDPE WP 110.07.08
WiR|E P Bo# BRIRES LR 2
g ;¥
2 Ak e 1
7] <1000 CFU/g (<10CFUfg) |B LRI G B E
< %48 SRR S o # 2 ¥ 109.07.28 %
111.04.21 2> % # %¥e5% =
Bk * 18 x4 E-T AR MR btk
257 §FHHEA 3 T 44 22 &Y 6 d ATKE
2 e e
V¢ SR 3 1 AH o
R AT LR 0% £t
LR NS CR EEEEED
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(13) B J »ae 8Bk 3E 2

md A H - AR
29621: 201742 7 M h *
B'eA S R A SR
IR T R R

GV SR

o

#) 2
Piﬂi YR

2 0.56% » *

&7 IR R R A B R

I d —’IL‘% B P R b B S -

ZFpE R R 930% 0 #* £1S0
7 I R R >20%2 F o H]EF

v Bt A

HBEIR 7 5 HOp0 12

F1z 8 AE3%0 oo 2R Mk (T JAERUE -~ 7 17 KA ae 38
R pd iR e
% &4 (Sample Name) "d AE-BRERLERY - H
B3¢ p #F (Date Tested): 110/06/01~110/06/30
x5 %% * ;2 (Method Code): 1SO 11930:2019
#3# F#& (Organism)
AREER | ASEE | EF T FRA | BERER viARE | RHA
(Assay Time) Escherlchla Staphylococcus Pseudomonas Candida Asperglllus
coli aureus aeruginosa albicans brasiliensis
(ATCC 8739) | (ATCC 6538) (ATCC 9027) (ATCC 10231) | (ATCC 16404)

(CFU/g or ml)

(CFU/g or ml)

(CFU/g or ml)

(CFU/g or ml)

(CFU/g or ml)

0= 9.8x10° 8.2x10° 9.4x10° 8.6x104 7.7x104
5 7= <10 <10 <10 1.4X102 3.3X10?2
¥ 14 = <10 <10 <10 <10 <10
¥ 28 = <10 <10 <10 <10 <10
W AR/ (;& #3 4t p i)
BHAR/P Y (;r& &84t p i)
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I % 237 T4

(16) & &% > FH
PAEBER AN Ak BEE

42021 E 30 HFHE2ZEE YR —!z > 8L B ¢ (Scientific Committee on
Consumer Safety, SCCS) i* #E & = A} PR E HZ DM IER ip 3l ¥ 11 &
(SCCS/1628/21) » ik * g~ ~MFEFTAK BB EFF > 2P L%
H2EE B TP A R EDE P AHETISD o & 2EEE
(Margin of Safety, MoS)H_ii i #-& p i * & & & J& B(Point of Departure,
PoD)“f MEp R > P gk & § (Systematic Exposure Dose, SED) k3t 5 ¢
VIR B2 3Rk 0 SCCSHME R A (THMAS S H) 4 F L5
AP E RE TR k&7 F P R EHDT 2 PR -

A~y
T o & 60 kg
It BEA
= fasg A&
EproApES 1/month=1/30
LY F1 0.01
45%} i@ * 4 & £ (cm?) SSA 580

%4 SCCS2021 # 3 * ## LK+ 4 RIF2 B & 2= sl % 11
CDF MR B 0 ¥ 430745 A 4B % 20 mg/em? (Bt ig g
* k) e
SED= (DAa x 1073 x SSA x f)/bw
DAa (ug/cm?) @ g * ¢ g2 T e @ il Fedcd (H i=a
it mliﬁ“*‘i*’» )

SSA (cm?) © FEE R A S K 4 o A
f(day?) : A& &ehig * 475
bw (kgbw) : A 888 & (BkLiE 160 27 )

63



3 AE-ErE A R AL

LB L2

B = 4 MoS gt ¥

Margin of Safety (MoS) % >
SED= Eproduct (*# P & % % % £ )xC/100(fiz > |
MoS= PODsys/SED
SED (mg /kg bw/day) &

g”—% I/‘EJ'_‘QF'—T :‘-\» .

&1 )xDAp/100( & & ¥ fc &)

> ¥ & A E ; Eproduct (mg /kg bw/day) 5

\F“b

APAERB
£

C(%)% fie™ | At 5 DAp(%) % & J§ ¥ fc s ; PODsys — 454 * NOAEL f & o

-,

2

BMDL ~ LOAEL -

p-Phenylenediamine~Resorcinol 2 m-Aminophenol #x * < }I?ei ARSI E -
SCCS it f-o & B3R 2 H % 23Tl ip 5l % 11 % (SCCS/1628/21) # % 90
ATRA PRRE S S ART Y DEAFR TR PR FFHEEE

5190 % 7 FERP FE 0 PoD P 5 SCCS € 4 g A7 1 3h B MoS» § H

i Py ST e84 L L3590 271 e PoD P B2 R 7+ A2

THF)F kg 0 50 BT EE L 0 KL 2 4 2 NOAEL A% g & 4

ea IR IR IE 2 {7 R R TS BT RE o MR T {82 NOAEL B35 B 4%

LAl

¥ - A

INCI name pe B A | L ERF | NOAEL SED MoS
C(%) DAa (%) (mg /kg (mg /kg
bw/day) bw/day)

Aqua 55.0 - - - >100
Alcohol 30.0 60 1200 0.0193 62176
Polysorbate 80 5.0 10 730 0.0032 228125
Dimethicone 3.0 6 3111 0.0019 1637367
Ammonia (28%
Solution) 2.0 2.97 77.8 0.0010 77800
p-Phenylenediamine 2.0 4.47 8 0.0014 5714
Resorcinol 1.0 2.06 2.6 0.0007 3714
Ammonium Laureth
Sulfate 1.0 2 50 0.0006 83333
Sodium Bisulfite 0.5 1 36 0.0003 120000
m-Aminophenol 0.3 7.14 10 0.0023 4347
Disodium EDTA 0.1 0.2 346 0.0001 3460000
Fragrance 0.1 - - - >100
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£ |

INCI name fe F oAt | R R E NOAEL SED MoS
C(%) DAa (%)
Aqua 84.5 - - - >100
Hydrogen Peroxide
] 10.0 5.6 13 0.0018 7222
(28% Solution)
Glycerin 4.0 8 611.1 0.0026 235038
Urea 1.0 2 1125 0.0006 1875000
Fragrance 0.5 - - . >100
INCI name NOAEL # 1+ 3#.p®
Alcohol A BE p A Y 4R 4 hk MNOAEL 5 %2400 mg /kg bw/day (& Fp?
TH) TR UIRA HF O K50%% A R E_F|F 0 #-2400*%50% =1200
mg/kg bw/day -
Polysorbate 80 < 8% 8 T 7 (BIBRA, 1981) 7 » £z 2 sINOAELAR § ** 1460 mg/kg

bw/day(* P % #c) > ¥ o T JRA P ¥ * F50%2 F FER_F]F o K
1460*50% =730 mg/kg bw/day

Dimethicone

AP RLA S L B EAF(28% ) FA A K% * = 7 A @ W INOAEL
3% 5 41000 mg/kg bw/day > 4 g iE% X #r F FE R F]F 0 K
1000*28/90 =311.1 mg/kg bw/day -

Ammonia (28% Solution)

R AT K 5 4r001%% k% BGERSE Y o B 4&NOAEL 250
mg/kg bw/day » % J& v PR Fo T H F50%% % % e B AL F]F 0 M
250*50%*56/90=77.8 mg/kg bw/day °

p-Phenylenediamine

% BB SCCSH#-PPD ;7 t 14 3 |+ NOAELAR % 8 mg/kg bw/day it & MoSz+

FoORANIEIFFEARD -

Resorcinol

SH17x v pRF P L P 0 & BLONOAEL S 27.5 mg/kg bw/day » % Jg v
JRA $ T * H50%%F X5k X #cz F FE T _F|F 0 #-27.5*%50%*17/90=2.6

mg/kg bw/day -

Ammonium Laureth
Sulfate

105iF « Bl v JRF {17 5rNOAELX) % 100 mg/kg bw/day » ¥ g T JR2 4~
v % X50%2 * FE T_F]F 0 #100*50% =50 mg/kg bw/day °

Sodium Bisulfite

FRE R L BN i e AT & LRAR gz id Sy Y
NOAEL % 72 mg/kgbw/day » % g v FR2 ¥ * F50%2 * Fx T_F]F - #-
72*50% =36 mg/kg bw/day -

m-Aminophenol

#4131 §° 47 22 7 SoNOAEL 20 mg/kg bw/day » 4 fh 0 JR 24 4+ 7 *
50%2. # F& ¥_F]+F » 20*50% =10mg/kg bw/day °

Disodium EDTA

SH 1334 S ~ B Rk 7 AoNOAEL 5 692 mg/kg bw/day » % g v R 2
Fr ¥ * F50%2 * FE T_F]F > 692*50% =346 mg/kg bw/day °
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Hydrogen Peroxide (28% | — 890~ | &4k ki#Zk g % 8om > &% -k ¥ B F i & -ONOAEL % 26
Solution) mg/kgbw > 4 i T FRA $ T ¥ $50%% 4 FEEF]F o #26%50% =13
mg/kg bw/day -

Glycerin AHE R T PR 4 503 FF - NOAEL 5 2200 mg/kg bw/day » % J& © PR 2
Fe o F50%% E% % #E F FE T F]+ > #-2200%50% *50/90 =611.1
mg/kg bw/day -

Urea < BT PRIEE INOAELX) 5 2250 mg/kg bw/day(R A < #k) > ¥ g JR
4 H v * F50%% F FET_F]F 0 #-2250*50% =1125mg/kg bw/day o
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INCI name : Ammonia
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INCI name : Ammonia

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

CIR, 2017.
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INTRODUCTION

The safety of Ammonia and Am ium Hydroxide in tics is reviewed in this Cosmetic Ingredient Review
(CIR) safety assessment. According to the International Cosmetic Ingredient Dictionary and Handbeook, both ingredients are
reported to function as pH adjusters in cosmetic products.” Additionally, Ammonia is reported to function as an external
analgesic and fragrance ingredient and Ammonium Hydroxide is reported to function as adenaturant in cosmetic products.
Functioning as an external analgesic is not a cosmetic use and, therefore, the Panel will not evalnate 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 Ammeonia 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.

Meore recently, an Environmental Protection Agency (EPA) toxicological review that covers gaseous Ammomia
(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 Ammonium Hydroxide that are included in this safety
assessment, the following data on surrogate chemicals are alse included: data on ammoenium ion (reproductive and
developmental toxicity, genotoxicity, and carcinogenicity data) that are included in the ATSDR toxicological profile for
Ammonia; diammoniuvm phosphate (repeated dose (short-term) oral toxicity and reproductive and developmental toxicity
data); ammonium chloride (genotoxicity data [micronucleus test]); ammonium sulfate (oral carcinogenicity and chronic oral
toxicity data); and diammonium phosphate (reproductive toxicity data). The Ewropean Chemicals Agency (ECHA)
registration dossier on Ammonia is the source of the safety test data on diammonium phosphate, ammonium chloride,
ammonium sulfate, and ammonium sulfate* The CIR Expert Panel will determine whether or not these data on surrogate
chemicals are useful in evaluating the safety of Ammonia and Ammonium Hydroxide in cosmetic products.

Furthermore, in addition to the ASTDR and EPA reports on Ammonia, an expert assessment, prepared by a 14-
member task group, of the effects on human health and the environment posed by Ammonia is available.® 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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Chemical and Physical Properties
Ammonia is a small nitrogenous compound with a molecular weight of 17. that is a gas at standard temperature and
pressure® Tt is a weak base that exists in equilibrium with the Ammonium Hydroxide as shown in Figure 1. Ammonium
Hydroxide is a salt, formed by hydrolysis of Ammonia.that essentially does not exist outside of aqueous solution.
Chemical and physical properties of Ammonia and Ammonium Hydroxide are presented in
Table 231

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

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

Composition

Anonrd:;.ng to the Food Chemicals Codex, Ammonium Hydroxide contains not less than 27% and not more than 30%
by weight NH;.? The monograph on strong Ammeonia solution in the United States Pharmacopoeia states that this is a
solution of NH;, containing not less than 27% and not more that 31 % (wiw) NH;."

Impurities

According to the Food Chemicals Codex, the acceptance criteria for Ammonium 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
completely disappear within 10 mi 3.2 Similarly, according to the United States Pharmacoposia, the limitations on
strong 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)_u

SE

Cosmetic

The safety of Ammonia and A ium Hydroxide is evaluated based on data received from the U.S. Food and
Drug Administration (FDA) and the cosmetics industry on the expected use of this ingredient in cosmetics. Use frequencies
of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product category in FDA’s
Voluntary Cosmetic Registration Program (VCRP) database.'® Use concentration data are submitted by the cosmetics
industry in response to surveys, conducted by the Personal Care Products Council (Council), of maximum reported use
concentrations by product category. "

According to 2017 VCEP data, Ammonia is being used in 599 cosmetic products (mostly rinse-off products) and
Ammonium Hydroxide is being used in 1334 cosmetic products (mostly rinse-off products) (Table 3).14 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 Ammoniuvm Hydroxide 15 12.5% (in rinse-off products [hair dyes and colors]) (Table 3).15 Begarding use concentrations
in leave-on products, the highest maximum cosmetic use concentrations are 0.73% (Ammonia - in tonics, dressings, and
other hair grooming aids) and 1.5% (Ammoninm Hydroxide - in face and neck products [not spray]).

Cosmetic products containing Ammonia or Ammonium Hydroxide may be applied to the skin and hair or,
incidentally, may come in contact with the eyes (at maximnm 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 contain, except when subject to the
following restriction: maximum concentration in ready for use preparation (6% [as NH;D.M Furthermore, the following
phrase appears in the “wording of conditions of use and wamings” category: Above 2%: contains Ammonia. Ammonium
Hydroxide does not appear on the Euwropean 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
reﬁigermx.” It is also vsed in production nfd(','\es, plastics, synthetic fibers, pesticides, and the purification of water,
explosives, refrigerants, and pharmaceuticals.

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

In Australia, Ammonia and Ammoninm Hydroxide are listed in the Poisons Standard, the standard for the uniform
scheduling of medicines and poisons (SUSMP) in schedules 5 and 6." Under schedule 5, Ammonia and Ammonium
Hydroxide are permitted in preparations containing < 5% Ammonia, with the following exceptions: in preparations for
human internal therapeutic use; in preparations for inhalation when absorbed in an inert solid material: or in preparations
containing = 0.5% free Ammonia. Schedule 5 chemicals are defined as substances with a low potential for causing harm,
the extent of which can be reduced through the use of appropriate packaging with simple 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 byproduoct 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 %zm of blood-borne urea and
also from protein digestion/deamination by urease-positive bacteria and microbial deaminase. A large amount of
metabolically-generated Ammonia is absorbed into the blood and, via the portal vein, is detoxified by the liver *****" The
normal concentration of Ammonia in the portal blood varies from 300 to 600 pM, but in the blood leaving the liver, the
concentration is reduced to 2060 M. This indicates that the liver occupies a central position in the regulation of Ammonia
levels in the organism ****

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 mucosal cells and lumen (e.g.,
certain peptides, amino acids, and smaller diffusible substances such as urea).”” Both the gut and kidneys generate substantial
amounts of A iia from the deamidation 0fgl’ut:a.lxli:ms The ghitamine-glutamate cyele in the body works in conjunction
with the glucose alanine cycle to shuttle Ammonia from peripheral to visceral organs.

Ammeonia in agqueons solution (e g.. in the blood) is present as NH; and NH,OH (Ammonia and Ammoninm
Hydroxide, respectively), with the ratio NH;/NH,OH depending on the pH, as defined by the Henderson-Hasselbach
equation. However, contrary to expectations of simple sclution phase kineties, under physiclogical 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 nrinary 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 reactions that produces urea from Ammonia, is the major pathway for
Ammonia detoxification in terrestrial mammals ¥ In the liver, the urea eycle is essential to the conversion of excess nitrogen
from Ammonia and aspartate info urea™ When the swpiyofﬁmnmx in mammals exceeds the capacity for its
detoxification, the excretion of orotic acid in the urine increases * Orotic acid (from the urea cycle) is an intermediate
product in the biosynthesis of pyrimidines.

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 ***

Cmﬁmousex?omlrecfrars for 24 h to concentrations up to SZWAmmmmmﬁmdmmg;nﬁcm mu'easem
blood Ammonia levels.™ Exposures to 310 - 1157 ppm led to significantly increased blood cor ions of A
within 8 h of exposure initiation, but blocd 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 [J"’N]Ammom'a to rats [via either the carotid artery or cerebrospinal fluid], most
metabolized label was in glutamine (amide) and little was in glutamate (plus aspartate).””

Human
Oral

The first step in the degradation of most amino acids is the removal of an a-amino residue, and an amino residue is
transferred to a-ketoglutaric acid to produce g}utamane.“ Glutamate dehydrogenase converts glutamate to o- ketoglutarate
and A ia. Since A ia is highly toxic, it is converted to ghutamine and alanine in a mumber of tissues for
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 af the equilibrinm 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.

Acute Toxicity Studies

Acute toxicity studies (animal studies) are summarized in Table 4 (oral studies) and in Table 5 (inhalation studies).
Human inhalation studies relating to Ammonia (ranging from 5 minutes to 6 weeks) are included in the section on Other
Clinical Reports (Table 117 later in the report text.

Dermal

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

Oral

Either no effects or no serious effects were reported for Ammonia in single oral exposure animal studies. However,
when 0.3% Ammonia was administered to rats by gavage (33.3 mg/'kg), gastric mucosal lesions were observed within 5
minutes. An acute oral LDy, 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 **%#4142:4834443

Inhalation
In 10-mimste exposure studies involving mice, LCsg, of = 10,130 ppm have been reported. In mice exposed to

Ammonia (100-800 ppm) for 30 minutes. an RD;; (exposure concentration that produced a 50% reduction in respiratory rate)
of 303 ppm was reported. The following effects were cbserved in mice that were exposed to A ia atac tration of
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21,400 ppm for 30 minutes: eye irritation, dyspnea, histopathological 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 irritation:
dyspnea; pneumonitis and atelectasis; histopathological changes in the lung (alveolar disruption and loss of septal continuity),
and, in some cases, coma and death.  Additionally, LC5; values of483?2ﬁ;:u and 42301ppm for Ammonia have been reported
for 1-h exposures to 3600-3720 ppm and 1190-4860 ppm, respectively ™ 547454850112

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, LCy; values were ~ 22 885
ppm (males) and ~31,430 ppm (females) (at highest exposure concentration) and ~14.141 ppm (males) and ~19.769 ppm
(females) (at lowest exposure concentration). For the 1-h and 4-h exposures, the LCsq, were ~17.633 ppm and ~T068 ppm,
respectively, and corneal opacity and signs of typical upper respiratory tract irritation were observed. Signs of upper
respiratory tract itritation 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 A ia 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 Ammonia at concentrations ranging from 9,800 ppm
to 12,800 ppm included congestion of respiratory tract tissues, bronchiolar damage, and alveolar effects (congestion, 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/Tungs was reported in studies in which cats were exposed to Ammonia for 1 hat
concentrations ranging from 5,200 ppm to 12,800 ppm and, for 10 minutes, at a concentration of 1,000 ppm. Gross
E:ﬁ;ﬂ m nﬁ&l}?;ﬁﬁeﬂeﬁcﬁﬁe mlﬂ:h;ded varying degrees of congestion, hemorrhage, edema, interstitial

It has been noted that acute exposure data have demonstrated that injury to respiratory tissues is primarily due to
Ammonia’s alkaline (i.e., caustic) properties, resulting from the formation of hydroxide ion when Ammonia comes in
contact with water and is solubilized® Furthermore, Ammonia readily dissolves in the moisture on mucous membranes,
forming Ammonium Hydroxide, which causes liquefactive necrosis of the tissuas.

Short-Term Toxicity Studies

Short-term toxicity studies involving animals are summarized in Table 6 (oral and inhalation studies). Human
inhalation studies relating to Ammomnia (ranging from 5 minutes 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 Ammoenia were not found in the published literature, nor were these data
submitted.

Oral
Ammonia and Diammonium Phosphate (included as a potentially similar ammoninm 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 § 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 **

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 pneumenitis in 1 of 3 monkeys at 223 ppm; nonspecific
Iung inflammation in guinea pigs and rats, but not other species at 1105 ppm; and mild to moderate dyspnea in rabbits and
dogs duning 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 30 or 90 ppm) and there was no increase in the incidence of respiratory diseases in
pigs exposed to Ammonia (37 ppm or ~ 14.2 ppm, inhalable dust exposure) for 5 weeks. In other studies, nearly 64%
lethality was reported for rats exposed to Ammonia (633 ppm) for 25 days (continuous exposure) and 50 of 51 rats exposed
to Ammonia (650 ppm) were dead by day 63 of continuous exposure. A low incidence of carcinoma of the nasal mucosa was
observed in mice exposed to Ammonia (12% solution) for 8 weeks, and these results are summarized in more detail in the
Carcinogenicity section 230 45.1365.6490,566.67.9493 96 6869.1.71

Risk Assessment

A minimal risk level (MBL) 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 Ammeonia (50 ppm, 20 ppm, 110 ppm. or 140 ppm). The MEL is
based on a LOAEL of 30 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
weighted average exposure limit of 50 ppm (35 mg/m”) for Ammonia in the workplace.” Exposure to Ammonia shall not
exceed the 30 ppm limit in any 8-h work shift of a 40-h work weelc

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 Ammoninm Hydroxide are summarized in Table 6.

Fatty changes of liver plate cells were seen in rats following continuous exposure to Ammonia (642 ppm) for 90
days. The following results were reported for guinea pigs exposed to ~ 170 ppm Ammonia for 18 weelks: mild congestion of
the liver, spleen, and kidneys; degenerative changes in the adrenal glands; hemosiderosis 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 lescocytosis was noted in rats after exposure to 143 ppm, but not 43 ppm. Ammonia repeatedly for 3

ths, 53 87475

A low incidence of mortalities was observed in mice and guinea pigs exposed continuously to 671 ppm Ammonia
for 90 days. Howewver. 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 ammoninm/kg/day as (w/w/t as Ammoninm
Hydroxide) by gavage in water for 17 months ™

Ammonium Sulfate (incloded 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
weights in males and females of the 3% dietary group, but there were no effects on survival rate, body weights, or
hematological, serum biochemical, or histopathological parameters at any concentration. Several non-neoplastic lesions,
such as bile duct proliferation in the liver and foeal myocarditis in the heart were observed in the control and 3% dietary
group, but the difference in results was not statistically significant when the 2 groups were compared.® 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 gmu? of workers at a soda ash factory, compared to a control group
from the same factory that was not exposed to Ammonia. " 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-dusation inhalation exposure (365 days or
more) to Ammeonia. The MEL is based on a NOAEL of 9.2 ppm for sense of smell, prevalence of respiratory symptoms
(cough, bronchitis, wheeze, dyspnea, and others), eye and throat irritation, and lung function parameters (forced vital capacity
[EVC], forced expiratory volume at end of 1 second of forced expiration [FEV1], FEVI/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 32 workers and 35 controls. The subjects were assessed 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 symptoms, but the exposed
workers reported that exposure in the plant aggravated some of their reported symp (cough, wh nasal complaint:
eye irritation, and throat discomfort). There were no significant differences in baseline lung functions between exposed and
control subjects. Analysis of each worker separately showed no significant relationship between the level of Ammonia
exposure and changes in lung function. Also, when the workers were divided into groups of individuals that were exposed to
low (<6.25 ppm), medium (6.25-12.5 ppm), and high (=12.5 ppm) Ammonia levels, no significant association was found
between reporting of symptoms, decline in baseline function, or increasing decline in function over the work shift and
exposure to Ammonia. Furthermore, no association was evident between increasing years of exposure and dacreasing 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.”

Based on occupational epidemiology studies, the EPA calculated a chronic inhalation reference concentration (RC)
of 0.5 mg/m’? The eritical effects in these studies were decreased lung function and respiratory symptoms.™">*0  The RfC
is an estimate (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.

Ammonia and Diammonium Phosphate (included as a potentially similar ammoninm salt)
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A relationship between the duration of exposure and the incidence of exencephaly (concentration-related increase)
was observed in an in vitro study in which mouse embryos were cultured with Ammonia (38 to 300 pmol/T) for up to 93 h.
In a developmental toxicity study involving pregnant rats exposed to Ammonia in the diet (4293 mg/'kg/day; wiw/t as the
ammoninm ion) from gestation day 1 through day 21 of lactation, body weights of offspring were reduced by 25% (males)
and 16% (females). Neither reproductive nor developmental toxicity was reported in a study in which female pigs were
exposed (inhalation exposure) to ~7 ppm or ~33 ppmAmmom'a from 6 weeks prior to breeding until 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 81828

GENOTOXICITY STUDIES

In Vitro

Ammonia was non-genotoxic when tested at concentrations up to 25,000 ppm (with and without metabolic
activation) in the following bacterial strains: Salmonella fyphimurium strains TA 98, TA 100, TA 1535, TA 1537, TA1538,
and Escherichia coli strain WP2 uvr A+

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

Femoral bone marrow cells were examined for polychromatic erythroeytes, 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:
increased frequency of clwomosomal aberrations, sister chromatid exchanges, and mitotic index, with increasing duration of
exposure. However, regarding these results, it has been noted that there are a number of limitations in this study, including
gaps in the anak gsts small study size, a.ndposs.lble confounding factors such as smoking and exposure to other
chemicals >+

Ammonia and Ammonium 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 Ammonia (12, 25, or 50 mg/kg). In the micronucleus test, groups. of 10 (5 males, 5 females)

ddY mice received single m.tmpexﬂoneal (i.p.) doses of 62.3, 125, 250 and SGDmgﬂcg ammonium chloride or i.p. doses of
313,625, 125, and 250 mg/kg ammonium chloride (4 injections within 24 &) *

CARCINOGENICITY STUDIES

Carcinogenicity and tumor promotion studies are summarized in Table 8.
Ammonia and Ammonium 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 Ammonial 93 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 adnumstration of Ammeonia (in drinking water) to Swiss
and C3H mice was not associated with any carcinogenic effects. Ammoninm sulfate was classified as non-carcinogenic in
rats in a study involving dietary concentrations up to 3% daily for 104 weeks. Neoplastic lesions were cbserved in this study,
but were deemed not treatment-related because of the spontanecus occurrence of these lesions in the rat strain (F344/DuCr)
that was tested. Neoplastic lesions were also observed in F344/DuCyj rats after ammonium sulfate was fed in the diet at
concentrations up to 3% for 52 weeks 1433 EA68T0,15,50
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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 15 most toxic in the brain, and chronic hyperammonemia may lead to brain damage. especially in
children® It has been reported that hyperammonemia 15 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 hyperammonemia due to liver failure.

According to another source, many neurclogic disorders are related to congenital or acquired hypera
Evidence obtained with the use of experimental hyperammonemia models suggests that acute nenrotoxic effects of Ammonia
are mediated by overactivation of ionotropic glutamate (GLU) receptors, mainly the N-methyl-D- -aspartate (NMDA)
receptors, aud, to a lesser degree, the kainic acid [K A}/ e-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid [AMPA]
receptors. 2 Results from other studies suggest that glutamine is also a mediator of Ammonia nem'ut'oxu:lty

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

In in vitro studies, it has been demonstrated that acute intoxication with large doses of Ammomnia leads to excessive
activation of NMDA recepm.ym'lmm Furthermore, excessive activation of NMDA receptors leads to neuronal
degeneration and death and is responsible for most of the neuronal damage that is found in brain ischemia **

Cytotosicity

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

Effect on Mitosis

The ability of Ammonia to affect the mitogenic response of bovine lymphocytes to phytohemagglutinin (PHA) or
concanavalin A (Con A) was examined.'™ Lymphecytes from 10 Holstein Friesian cows were incubated with various
concentrations of PHA and Ammonia. Lymphocytes from 6 cows were incubated with Con A and Ammonia. Mitogenic
reactivity was measured by the incorporation of methyl- *H-thymidine into the DNA of lymphocytes. Ammonia at
concentrations of 0.01 mg/dl (w/V as Ammonium Hydroxide) stgmﬁcaut}y (P < 0 01) supprmsa:l PHA (optimal dose =0.5
ug/ml) stimulation of lymphocytes from only 1 animal Other co , at 0.1 mg/dl, 1 mg/dl, and 10
mg/dl (w/V as Ammoninm Hydroxide), significantly (P < 0.01) reduced the respcrnse to PHA of lymphocytes from 5 cows, 9
cows, and from all animals, respectively. These concentrations significantly reduced Con A (optimal dose = 0.5 pg/ml)
stimulation of lymphocytes from 1 animal, 5 animals, and all animals. respectively. A significant suppression (P < 0.01) of
blastogenesis of Iymphocytes 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 Ammeonia can cross blood-brain barrier (BEB), 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, '™
leading to excessive production of nitric oxide (NO) by stimulating the citrulline-NO cycle '™

Immunological Effects

‘Guinea pigs exposed to 90 ppm Ammonia for 3 weeks developed a significant decrease in the cell-mediated immune
response to challenge with a derivative of tuberculin. "7 Furthermore, the response of blood and bronchial lymphocytes to
mitogens (phytohemagglutinin, concanavalin 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 Mycobacterium bovis bacillus Calmette-Guérin (BCG) and exposed to Ammonia
(< 13 ppm. 30 ppm. or 90 ppm) for 3 weeks. Exposure to Ammonia was followed by intradermal 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
statistically significant in the 2 other exposure groups. Also, bloed and bronchial lymphocytes were harvested from guinea
pigs exposed to Ammonia, and the cells were then stimmlated with the mitogens phytohemagglutinin or concanavalin A
Beduced T cell proliferation was observed. However, bactericidal activity in alveclar macrophages isolated from Ammonia-
exposed guinea pigs was not affected. In an in vitro expenmem in which lymphocytes and macrophages were isclated from
unexposed guinea pigs and then freated with A , reduced proliferation and bactericidal capacity were observed only at
cunnmltrauom that reduced viability. These results were indicative of nenspecific effects of Ammonia-induced
i ion. The authors noted that the data in this study indicate that T cells may be the target of Ammonia
exXposure, m thar specific macrophage effects were not observed.

Neurological Effects

Aﬁ']lil.\‘.e exposure to low levels of Ammomnia (100 ppm) has been shown to depress free-access wheel running behavior
in rodents.

No overt symptoms of neurclogical 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 irntation studies are summarized in Table 9.
Irritation

An undiluted Ammonia solution (as 30% Ammonium Hydroxide) was classified as a corrosive material after topical
application to the stratum corneum surface in reconstructed human skin cultures in vitro. At histologic examination of the
cultures, epidermal necrosis was cbserved. The minimmum 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
irritation study in which groups of 4 rats, guinea pigs, and mice were m]ec‘hed miradetmnl.!y with Ammonia (0.01 ml), the
minimum concentration that cansed a positive reaction was 0.05% in rats, mice, and guinea pigs.'” Ammonia (20% as
Ammonivm Hydroxide) was cotrosive to the skin of rabbits. In another study involving rabbits, 12% agueous Ammonia was
corrosive to the skin whereas 10% was not. In clinical testing, the application of a saturated aqueocus solution of Ammonia
to the skin of 16 subjects resulted in blister formation and skin irritation. In a study involving 110 subjects, Ammonia (1:1
agquecus solution) was applied to the skin and minimal blistering time (MBT) served as an indicator of cutanecus irritability.
The inflammatory reaction observed was considered slight. and MBT ranged from 3 to 37 minutes. Results from another
study in which 50% Ammonia 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 adulgs *15110108111 112113
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Sensitization

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

OCULAR IRRITATION STUDIES

Ocular itritation studies are summarized in Table 10.

Ammonia (w as Ammonium Hydroxide) at 1 mg was classified as an ocular irritant in rabbits. At a concentration of
28.5%, Ammeonia induced corneal opacity in rabbits. In a study involving groups of 6 rabbits, Ammonia caused
conjunctivitis at concentrations of 1% to 10%, but not 0.3%,; the 10% concentration also caused corneal opacities within 1 b
of instillation. Conjunetivitis and corneal damage were also observed in a study involving 3 rabbits, whereby 3% Ammonia,
100 pl was instilled into the eves. Ammonia was classified as a severe ocular irritant in the in vitro “ICr-release assay
involving human corneal endothelial cell cultures '™

In a study invelving rats, there was no evidence of ocular imritation following exposure to Ammonia at vapor
concentrations ranging from 15 to 1157 ppm. It has been reported that enetrate the eye rapidly and that

Ammonia can F
ocular irritation or damage can occur at concentrations as low as 20 ppm 272236 4311411116117

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 froma
microfilm processor camera while on the job. He was diapnosed with interstitial lung disease and severe restrictive lung
disease due to Ammonia inhalation. Marked diffuse interstitial fibrosis throughout the lung was observed.''*

The excessive formation of Ammonia within the brains of Alzheimer’s disease patients and its release into the
periphery has been demonstrated.1**!*! Furthermore, a higher expression of AMP-deaminase in the brains of Alzheimer’s
disease patients has been observed, and this finding indicates the existence of a pathologically elevated source of Ammonia
within the brain of Alzheimer’s disease patients. ™2

A male custodian had nsed Ammonia (28% A inm Hydroxide solution) to clean office floors daily for 19
years.'"” He experienced regular episodes of upper airway irritation, coughing, and eye irritation when mixing the chemical
in water. An evaluation of the patient revealed a negative rheumatoid factor and positive antinuclear antibody at a 1:320
dilution. The gallium lung scan was normal. but pulmonary fonction testing indicated a moderate restrictive defect and a
formal exercise study indicated ventilator restriction upon attainment of maximum oxygen consumption. The results of a
transbronchial lung biopsy with fiberoptic bronchoscopy revealed interstitial fibrosis with chronic inflammation.
Granulomata were not present and cultures for tuberculosis and fungal infection were negative. A decrease in the diameter of
the hypopharymx, 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, individuals were exposed to Ammonia at concentrations ranging from 25 ppm to 700

ppm. The periods of exposure d from 5 minutes to 6 weeks (3 days per week [2-6 h/day]). Nose, throat, and eye
irritation were observed “&1212+125.126,127.18
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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
exposed to Ammonia (actual exposure levels unknown). Exposure during the pre-conception period and the first trimester of
pregnancy was calculated based on information on perceived A ia exposure. Exp during the first, second, and
third trimesters was recorded separately for each pregnancy. Data analyses did not indicate any effect on spontaneouns
abortion (Odds ratio: 1.2; 95% confidence interval (CI): 0.5-2.60.}

SUMMARY

The safety of Ammonia and Ammonium Hydroxide in cosmetics is reviewed in this safety assessment. According
to the Dictionary, both ingredients function as pH adjusters in cosmetic products. Additionally, Ammonia fonctions as an
external analgesic and fragrance ingredient and Ammonium Hydroxide functions as a denaturant in cosmetic products.
Functioning as an external analgesic is not a cosmetic use and, therefore, the Panel did 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.

According to 2017 VCEP data, Ammonia is being used in 599 cosmetic products (mostly rinse-off products) and
Ammonium Hydroxide is being used in 1334 cosmetic products (mostly rinse-off products). The results of a concentration of
use survey provided by the Council in 2017 indicate that the highest maximnm cosmetic use concentration of Ammonia is
4.6 % (in rinse off products [hair dyes and colors]) and the highest maximum cosmetic use concentration of Ammonium
Hydroxide is 12.5% (in rinse off preducts [hair dyes and colors]). Regarding use concentrations in leave-on products, the
highest maximum cosmetic 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 ingredients are indistingnishable from each other in aguecus formulation. Since the only cosmetic
function of Ammonia applicable to this safety assessment is pH adjustor (which by default means aqueous formmulations 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 1s 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 Ammeoenia 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 exposure data have demonstrated 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
solubilized. In acute inhalation toxicity studies, Ammonia was tested at concentrations ranging from 3.5 ppm (cats and
rabbits, 1-h exposure) to 54,289 ppm (rats, 10-minute exposure). Exposure to the highest concentration resulted in
hemorthagic lungs, and increased respiratory fluid output was noted at the lowest concentration. In 10-minute exposure
studies involving mice, LCsq, of < 10,150 ppm have been reported. In mice exposed to Ammonia (100-800 ppm) for 30
minutes, an RD;; of 303 ppm was reported.  Within the range of concentrations tested (3440 ppm to 12,940 ppm) in 1-h
exposure studies involving mice, the following effects have been observed: hepatic lesions, congestion, and necrosis; eye
irritation; dyspnea; pneumonitis and atelectasis; histopathological changes in the lung (alveolar disruption and loss of septal
continuity), and, in some cases, coma and death.

Exposure durations ranged from 10 minutes (14,170-55.289 ppm) to 1-4 h (3,028-5,053 ppm) in acute inhalation
toxicity studies involving rats. For the 10-minute exposure, LCyy values were ~ 22885 ppm (males) and ~31.430 ppm.
(females) (at highest exposure 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 comneal
opacity and signs of typical upper respiratory tract irritation were ohserved.

In short-term oral toxicity studies involving rats. doses of ~ 42 mg/kg/day for 8 weeks resulted in mucosal atrophy

in the stomach antrum, and doses up to 1300 mg/kg/day for 35 days resulted in treatment-related changes in body weight,
hematological findings, clinical biochemistry findings, and non-neoplastic histopathological findings.
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Ammonia was evaluated at concentrations ranging from 0.6 ppm. to 1,306 ppm in short-term inhalation toxicity
studies. The results of these studies indicate histopathological changes of respiratory tissues in several animal species (lung
inflammation in guinea pigs and rats; focal or interstitial pneumonitis in monkeys, dogs, rabbits, and guinea pigs; pulmonary
congestion in mice; ﬁ.m:lnenmg of nasal epithelivm in rats and pigs: nasal inflammation or lesions in rats and mice) across
different dosing regimens. In general, responses in respiratory tissues increased with increasing Ammonia exposure
concentration.

Fatty changes of liver pla.te cells were seen in rats following continuous exposure to Ammonia (642 ppm) for 90
days. Mild congestion/degenerative ch in internal organs were reported for guinea pigs exposed to ~ 170 ppm
Ammonia for 18 weeks. Damaged tracheal mucosae 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 months.

A low incidence of mortalities was observed in mice and guinea pigs exposed onmll.:muus}y to 671 ppm Ammonia (reportad
as Ammonium Hydroxide) for 90 days. However, there were no mortalities in rats, gninea 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 Ammonia (w/w/t as Ammonium
Hydroxide) by gavage in water for 17 months.

In a developmental toxicity study involving pregnant rats exposed to Ammonia in the diet (4293 mg/kg/day; wiw/'t
as the ammoninm ion) from gestation day 1 through day 21 of lactation, bedy weights of male and female offspring were
reduced. Neither reproductive nor developmental toxicity were reported in a study in which female pigs were exposed
(inhalation exposure) to ~7 ppm or ~35 ppm Ammomnia from 6 weeks prior to breeding until day 30 of gestation. Ina
reproductive and developmental toxicity study on diammeonium phosphate invelving 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, Ammonia was non-genotoxic in Salmonella typhimurinm
strains and in Escherichia coli strain WP2 uvr A. Without metabolic activation, it was nongenotoxic to E. coli strain Sd-4-73.
An increased frequency of micronuclei (compared to confrols) was observed in Swiss albino mice that received single
intraperitoneal doses. Ammonium chioride was non-genotoxic in ddY mice the micronuclens test.

Increased frequencies of chromosomal aberrations, sister chromatid 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
metastasis 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, lymphocyte (from cows) viability was significantly reduced after 24 h
and 48 h of incubation. In another study, the mitogenic respense 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
i to challenge with a derivative of tuberculin.

3

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

In rabbits, Ammeonia (1 mg of Ammonmm Hydroxide) was classified as an ocular irmitant and 28 5% Ammonia
(reported as Ammonium Hydroxide) induced comeal opacity. Additionally, Ammonia cansed conjunctivitis in rabbits at
concentrations of 1% to 10% (reported as Ammoenium 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 23% (mice). In a skin irritation study in which groups of 4
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rats, guinea pigs. and mice were injected intradermally with Ammeonia (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 saturated agqueous solution of Ammonia (reported as Ammonium Hydroxide) to the skin of 16
subjects resulted in blister formation and skin irritation. In a study involving 110 subjects, Ammeonia (reported as
Ammonium Hydroxide: 1:1 agueous solution) 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
Anmonia (up to 60 mmol/1 of Ammonium Hydroxide) for 15 minutes.

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

A retrospective study was performed to assess the association between petrochemical e and spon:
abortion. Study participants included 2833 non-smoking women who had been pregnant at least m:u:e 26 ofwhnm had been
exposed to unknown Ammonia concentrations. Data analyses did not indicate any effect on spontaneous abortion.

Request for Additional Data

+  Dermal abscrption data
+  Sensitization data
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Table 1_Definition, Idealized Structures, and Functions of the ients in this Safety As {1/ GIR Staff)

Ingredient CAS No. Definition & Idealized Structures Function
Ammeoniz Ammonia is an inorganic gas that conforms to the formmla: External
o Anslgesics;
- N Fragrance
H\\-.\‘l ~ M Ingradisnts; pH
Adjusters
H (Sea slso Ammonivm Hydroxide)
Ammoninm Hydroxide Ammoninm Hydroxide is an inorganic base that conforms to the formula: Denaturants; pH
Adjusters
H
| o
@ b o—H
"
HY H

H
[In realiry however, the solid, anhydrous salt does not exist. Instead,
Ammoeninm Hydroxide is only present as an aqueous ion pair, the resnlt of
hydrolysis (not dissociation of a solid salr), in equilibrinm with dizsolved
ammonis]

Table 2. Physical and Chemical Properties of Ammonia and Ammonium Hydroxide
_Froperty Value Reference
Ammonia R
physical form andior color Gas at room temperamre; colorless
ight (Daltoas (Da)) T

-wpor pressure (atm at 20°C)

log K. (estimated) ?
densiry (z/L at 20°C) D.89801(28% aqueous)

Formula weight (Da) 3505 ) ;
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Table 3. Frequency and Concentration of Use According to Duration and Type of Exposure.'**

Ammonia Ammoniom Hydrozide

# of Uses Conc. (%) # of Uses Conc. (%)
Totals/Conc. Range 599 0.00002-4.6 1354 0.00028-12.5
Druration of Use
Lamve-On 7 0.00002-0.73 163 0.003-1.5
Rinse aff 592 0.00015-4.6 1191 0.00028-12.5
Diluted for (bath) Use NER. NR NE NR
Exposure Type
Eye Area 1 NE 42 0.022-0.58
Incidental Ingestion KR KR NE KR
Incidental Inhalation- Sprays ETTE] 0.73* 6 0.20-1.3¢
Incidental Inhalation- Powders ELi 0.00002-0_14** NE 0.45-1.5%*
Darmal Contact 6 0.00002-0.14 150 0.0012-1.7
Deodorant (underarm) NR NR NE NR
Hair - Non-Coloring 10 0.00006-1.4 72 0.00028-3.6
Hair-Coloring 582 2546 1104 25125
N 1 0.00002-0.00075 3 0.003-12
Mucous Membrane NR NR 1 NER
Baby Products NR NR NR NR

WE. = Not Reported; Totals = Rinse-off + Leave-on + Diluted for Bath Product Uses.
*It is possible that these products may be sprays, bat it is not specified whether the reported nses are sprays.
**[t iz 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, 5o thiz information is captured for both categories of incidental inhalation.
Mote: Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure
type uses may ot equal the sum toral uses.

Table 4. Acute Oral Toxicity Studies
Ingredient Animals Protocol Rezultz

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

=333 mekg) produced within § minutes,
Ammonia (dissolved in Male Wistar rats (groups  Administered by gavage LD (calculated) = 350
Water) of 10) according to Organization for mg/kg 4O

Economic Co-operation and

Development (OECD)

Guideline 401. Dosing

followed by 14-day

observation period
Ammoninm Hydroxide (1%  Rats Administered by gavage Severs hemorrhagic lesions
or 3%) duced 4
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Table 5. Acute Inhalation Toxicity
Ingredient Animals/Protocol Results
Ammonis (21,400 ppm) Mice. 30-minnte exp Signs and symp included eye imitation

Ammonis (8,770-12,940 ppm)

Ammonis (8,723-12,870 ppm})

Ammonia (3,600-5,720 ppm)

Ammonia (1,190-4,860 ppm)

Ammonia (4,840 ppm)

Ammonia (3,440 ppm)

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

Ammonia (100-800 ppm)

Ammonis (9,870 mg/m® [14,170 ppm] 10 37,820
mz/m’® [54,289 ppm])

Ammonia (9,000-35,000 ppm)

Mice (groups of 20). 10-
minnte exposure

Mice. 10-mimnte axposura

Mice. 1-h exposure

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

Mice. 1-h exposure

Mice. 1-h exposure

SPF mice of the OF1-ICO
sirain. Mose-galy exposure
for 45 minutes

Male Swiss-Webster mice.
3 (-mimite exposure

SPF-bred Wistar rats (3
males, 5 famalas/zroup).
10-minute exposure to 54,
289 ppm and 60-minute
exposure to 14,170 ppm

Male Spragne-Dawley rats:
4 groups of 6 (0,000 to
26,000 ppm), 1 group of &
(30,000 ppm), and 1 group
of 4 (35,000 ppm).
Exposure for 20 mimtes

n head-out exposure
system

(blinking and scratching), dyspnea, frothing,
comvnlsions, excitation/escape behavior, coma,
and death. Histopathology of the lungs of mice
that died showed alveolar dismption and loss of

LC,,=10,150 ppm *4&%

At 8,723 ppm, 25% of the animals died. At
12,870 ppm, and $0% of the animals died. LCsy
= 10,096 ppm. 4

Masal and eye irritation, followed by labored
‘breathing, in all groups. Gross examination of
surviving mice showed mild congestion of the
liver at the intermediate (4550 ppm) and high
(5720 ppm) concentrations. LC.,= 4837 ppm
(05% CI= 44005305 ppm). 545

In snimals that survived 14-day observation
period, pathologic lesions inchuded mild-to-
moderate poeumonitis (dose-related severiny),
focal atelectasis in the hmgs (4,860 ppm), and
degenerative hepatic lesions (dose-relatad
;F;s"it‘j, 34404 860 ppm). LCy =4 230 ppm.

Signs and symptoms imchuded eye imritation
(blinkivg and scratching), dyspoea, frothing,
convnlsions, excitation/escape behavior, coma,
and death. Histopathology of the lungs of mice
that died showed alveolar dismption snd loss of

septal continuity. ="'

Liver necrosis.®

Mice appearad more susceptible to ammonis in
presence of dry air (RDs (exposure
concentration producing a 0% decrease in
Tespiratory rate) = 582 [407 ppm] and 732
mg/m® [547 ppm] in dry and wet air,
raspactively).

RDj, = 303 ppm (95% confidence limits = 188—
490 ppo) 3+

LCy (higher concentration) = 15,940 mg/m’
(~22,885 ppm) (malec) and 31 430 mg-’m’
(~45,124 ppm) {females). LCa (lower
concenmation) = 9,850 mg/m’ (~14,141 ppm)
(males) and 13,770 mg/m® (~19,769 ppm)
(females). Hemorthagic hmgs in animals thar
died. **

Lung edema increased in all groups. Dose-
dependent increases in ocular iritation,
lacrimation, and labored breathing, LCsy
S;iﬁminad.bypmbh analysis) =23,672 ppm.
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Table 5. Acute Inhalation Toxicity
Ingredient Animals/Protocol Results
Ammonis (9,000 to 23,000 ppm) Groups of 6 male Sprague-  Peak inspiratory and expiratory flow decreased

Ammonia (3028-14,044 ppm )

Ammonia (6§210-9840 ppm)

Ammonia (431, 1436, and 4307 ppm)

Ammonia (1436, 4307, and 6814 ppm)

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

Ammonia (500 ppm)

Ammonia (144 ppm])

Ammonia (5,200-12,800 ppm)

Ammonis (10,360 ppm, average)
Ammonia (50 ppm and 100 ppm)

Ammonia (3.5 ppm and 8.7 ppm)

Dawley rats. Exposure for
20 mimates in

exposure system for 20
minntes

Male and female SPF-bred
Wistar rats (Hsd Cpb:WU
strain; 5 males, 5 fomales).
Nose-only exposure to
9.222-14,044 ppm for 1 b
and 3,028-5,053 ppm for 4
| B

Groups of 10 male CFE
rats. 1-h exp:

after exposure to 20,000 and 23,000 ppm.
Weizht Inss, and increased total blood cell
counts (white bleod cells, neutrophils, and
platelets) after exposure to 20,000 ppm.
Morphological changes at histopathologic
examination of lungs and trachea: alveolar,
tbronchial, and tracheal edema; epithelial
mecrosis, and exudate st 20,000 m:m.“d

Signs typical of upper respiratory tract imitation.
Mo gross sbnormalities in any organ or nasal
passages were found st necropsy of surviving
rais (2 weeks post-exposure). Rats that died had
comeal opacity, collapsed lngs, nasal
discharge, reddened larynx, and tracheal
epithelial ion. LCss(1-h =
= 12303 mg/m® [~17.633 ppm]). LC, (4-h
exposure = 4,923 mg/m? [~7068 ppm]).” -

Signs of eye and nasal imritation observed

Fats. Inhalation exposure

White rars. Inhalation
EXposure

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

Rats. Inbalation exposure

Fats. Inhalation exposure
for 5,10, 15, 30, or 60
minntes

Fabbits. 1-h exposure

Rabbits. 1-h exposare
16 Mew Zealand White
rabbits. Inhalation
Exposurefor2.5hto 3 h

54 rabbits. Exposure for 1
b

i diately, followed by labored breathing 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 roro highest
concentrations. LCy = 7338 ppm (95% CI=
62227203 ppm) ¥

Decrease in static muscular tension and other
sublethal effacts.™

Dryspuea, imitaton of respiratory tract and eyes,
cyanosis of extremities, and increased
irability.*

RDg =972 and $05 mgim’ (cormespending to
~1306 and ~129% ppm, respectively) in rats in

dry and wet air, r&rpecuvaly.n“

Reduced body weight

No effects.”

Average survival: 18 h (gassed after
cannulation), 33 h (zassed bafore cannulation).
2- to 3-fold incresse in production of respiratory
tract flnid. Mo change in water content of hangs.
Increased blood hemoglobin. Increased plasma
lipids *

Congestion of respiratory tract tissues ¥

Significant decrease in rate of |'tzs;|imii.o|1_’a

Increased respiratory tract fluid output by 2- to
3-fold Mo sppreciable effect on water content
of respiratory tract tissuwes. Transient decrease in

blood bemoglobin. Lipemia also observed. ™
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Table 5. Acute Inhalation Toxicity

Ingredient

AnimalsProtocol

Results

Ammonia (5,200-12,800 ppm)

Ammonia (10,360 ppm, aversge)

Ammonia (1,000 ppm)

Ammonis (3.5 ppm and 8.7 ppm)

Cats. 1-h exposure

Cats. 1-h exposure

20 cars. 10-mimite
exposure

18 cats. Exposure for 1 h

Average survival: 12 b (zassed after
cannulation), 33 h (zassed before cannulation).
2- to 3-fold increase in production of respiratory
tract finid. Mo change in water content of lnngs.
Increased blood hemoglobin. Increased plasma
Lipids 4

Congestion of respiratory tract tissues 5 —

Biphasic course of respiratory pathology Effects
at 24 h post-exposure inchided severe dyspnea,
anorexia, and dehydration; rhonchi and coarse
rales evident upon auscultation. Gross
pathology revealed varying degrees of
congestion, hemorrthage, edema, interstitial
emphysema, and collapse of the hngs at all
time points. Pulmonary resistance increased
throughout the smdy.

Increased respiratory tract fluid output by 2- to
3-fold Mo sppreciable effect on water content
of respiratory tract tissues. Transient decrease in
blood hemo=labin,®
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Table 6. Short-Term and Subchronic Toxicity Studies

Ingredient Animals Protocol Results
Shore-term Oral Studies
Ammonia (0.01% in Rats ~ 42 mgkz/day for § weeks Mucosal strophy in stomach
drinking water) antram and enlargement of
proliferative zone in aniral and
body mucosa. ©
dismmonium phosphate ‘Groups of Crj: CD(5D)  Administered by gavage daily Clinical signs were not
(17.9% NH, and 46.86% rats (3 males, 3 (doses of 0, 250, 750, and 1500  observed, and none of the
D0, aquivalent) female/group) mg'kg/day, 7 days'week) for 35  animals died. However, there
days were treamment-related changes
in body weight, hematological
findings, clinical biochemistry
findingz, and non-neoplastic
histopathological findings.
Histological examination of
stomachs revealed some
submucosal inflammarion at all
doses, but this change was not
dose-dependent and was not
statistically significant at the
low dose. LOAEL for general
toxicity = 750 mgkgiday. ~*
Short-term Inhalation Studies
Ammonia (~1,306 ppm) Rats 5 days'week (8 h'day) Expnsumwlem:ad for 42 days.
Ammonia (~223 ppm or Sprague-Drawley and Exposure § days per week (2 Lung effects: Gross necropsies
~1105 ppm) Long-Evans rats (males h'day) for § weeks normal. Focal pnenmonitis in 1
and females, groups of of 3 monkeys at 223 ppm.
15); Male New Zealand Wonspecific hmg inflammation
albino rabbits (groups of in guinea pigs and rats, but not
3); Princeton-derived in other species at 1105 ppm.
Euinea pizs (males and Upper Tespiratory tract effects:
females, groups of 15); mild to moderate dyspnea in
Male sqmirrel monkeys rabbits and dogs exposed to
(Saimin sciurens, 1105 ppm during week 1 only;
groups of 3); Beagle no indication of imitation after
dogs (groups of 2) week 1. Masal turbinates not
examined for gross or
histopathologic changes**
Ammonia (1,086 ppm) Rats, squirrel monkeys, Inhalation exposure 5 days per No fatty changes of liver plate
and guines pigs week (B h'day) for 6 weeks cells. Mo pathological changes
in kidney.®
Ammonia {653 ppm) Rarts Contimous inhalation exposare  Wearly 64% lethaliry. *
for 25 days
Ammonia (~653 ppm) Sprague-Dawley or Inhalation exposure for 65 days  Lung effects: Focal or diffuse
Long-Evans rats (males inrerstitial poeunronitis in all
and females, 15 tor animals. Upper respiratory tract
3 1/group) effects: Dyspnes and nasal
irritation/discharge **
Ammonia (650 ppm; Tt 51 rats Contimously for 65 days 32 of 51 rats dead by day 25
[product of concentration (390,000 ppm-k); 50 of 51 rats
and exposure time (ppm-h)] dead by day 65 (1,014,000 ppm-
=1,014,000) b e
Ammonia (500 ppm) 27 male rats Contimaous 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. Mo lesions observed at
8 weeks
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Table 6. Short-Term and Subchronic Toxicity Studies

Tugredient

Animals

Protecol

Eesults

Ammonia (250 ppm)

Ammonia (221 ppm; Ct
[rpm-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 §1.800)

F344 rats {6/sex/gronp)

Eats, guinea pigs,
Tabbirs, squirrel
monkeys, and beagls

Sherman rats
(5/sex/group)

Male Wistar rats (8-14
per group)

50 malaWhite albino
mice

‘Groups of 10 male
Swiss mice

‘(Groups of 16 to 24 male
Swiss Webster mice

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

‘Guinea pizs

Exposure in inhalation chamber
far 35 days

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

Inhalation exposure from
bedding for 75 days

Inhalation exposure
continuously for 50 days

WVapor exposure § days per
week (15 minutes/day) for 4, 5,
6,7, or & weeks

Exposure for 4, 9,0r 14 days (§
biday)

Exposure for 5 days (6 h'day)

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

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

Increased thickness of nasal
epithelinm (3 to 4 times) and
nasal lesions at 150 ppm"‘“

o effect. 4

Increased thickness of nasal
epithelinm (3 to 4 times) and
nasal lesions at 150 m:r:u_m"M

Noue of the animals died and
there were no treatment-related
effects. ™

Wasal mucosa adversely
affected. Histological changes
progressed from weeks 48
from crowding of cells forming
crypts and irregular
aTTangements to epithelial
hyperplasia, patches of
squamous metaplasia, loss of
cilia, and dysplasia of the nasal
loss of polarity of the
epithelinm, hyperchromatism,
and mitotic figures with an
intact basement membrane also
had a carcinoma in sifu in cne
nostril. Arweek B, one mouse
had an invasive adenocarcimoma
of the nasal mucesa. Histo-
chemical resnlts were also
sbnormal *#

No climical signs of towdcity
were noted for mice exposed to
ammonia. Riinitis and
pathologic lesions with
metaplasia and necrosis were
sean only in the respiratory
epithelinm of the nasal cavity of
mice inhaling 711 ppm, the
sewerity of the lesions increasad
with daration of exposure,
ranging from moderste on day 4,
severe on day 9, to very severe
on day 14. Mo lesions were seen
in the controls or in mice
inhaling the 78 ppm_ No effects
were seen at 271 ppm, aven after
9 days of exposure.*#*

Histopathological findings,
‘which were confined to the
respiratory epithelium of the
nasal caviry, inchuded minimal
exfolistion, erosion, ulceration,
and necrosis;

inflammatory changes; and
slight squamous metsplasis 2%
Luang congestion, edema, and
hemorrhage observed affer 43
days

‘Wo histopathologic changes **™
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Table 6. Short-Term and Subchronic Toxicity Studies

Ingredient Animals Protocol Results
Ammonia (50 ppm) ‘Guinea pigs (males and Exposure for 42 days Lang congestion, edema, and
females, groups of 6) Il.em.un:hage.“'
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. 247
Ammonia (100 ppm Yorkshire-Landrace Contimously for 6 weeks Tracheal damage (thickenad
[average range = 20 to 203 pigs (zroups of §) 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. Conjuncrival irttation
maore severe in pigs exposed to
ammonis and corn starch dust,
persisting for 2 wesks  #5¥
Ammonia (10 ppm and 50 Duroc Pigs (zroups of Contimously for § weeks Excessive nasal, lactimal and
to 150 ppm; Ct [ppm-h] = EL)) mouth secretions at 50,
42,000 to 126,000) 100, and 150 ppm; more
pronounced at 100 and 150
PP, gradually diminishing
over 1-2 wesks. Mo
histopathologic clmn%s in nasal
turbinates or lung 4!
Ammonia (12, 61, 103, or Duroc pigs (males and Exposure for 5 weeks Excessive nasal, lactimal, and
145 ppm) females, groups of 9) mounth secretions, and increased
v of congh at 103 and
145 ppm >
Ammonia (5 ppm [range =0  Belgian Landrace pigs Masal lavage techmique. §-day No-observed-effect value for
to 7 ppm] to 100 ppm [range  (zroups of T) exposure in chamber Ammonia-indoced somatic
=00 to 112 ppm]) rowth inhibition = 25 ppm.
Wasal irritation down to 25 ppm.
Conjunctival irmtation observed
in 4 pigs exposed to 100 ppm.
Lethargy in groups exposed to
25, 50 and 100 ppm for 2 to 3
days after placement in
chamber®
Ammonia (0.6, 10, 18.8, or Pigs (different breeds, Inhalable dust exposure for 5 No increase in incidence of
37 ppm) groups of 24) weeks respiratory diseases »*
Ammonia (~1.8, ~3.9, ~73,  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 Stdies
Ammonia (§42 ppm) Rats Contimuous exposure for 00 Faity 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 G0-minute to 143 ppm. Mo adverse effects
expozures every 48 h) aﬁerezpmn!m-uppm”
Ammonia (100 ppm) Rarts Inhalation exposure 5 days per Damaged tracheal mucosae.

week (5 hiday) for 12 weeks
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Table 6. Short-Term and Subchronic Toxicity Studies

Ingredient Animals Protocol Results
Ammonia (~170 ppom) 12 male guinea pigs Inhalation exposure 5 days per Wo significant findings after §
(additional § were week (6 h'day) for 18 weeks and 12 weeks of exposure.
‘comtrols) Results at 18 weeks were:

relatively mild congestion of the
lrver, spleen, and ki '
degenerative changes in adrenal
glands; bemosiderosis in splesn
(indicative of hepatotoxicity);
and cloudy swelling in
epithelinm of proximal kidoey
tabules, with albumin
precipitation in lnmen
Ammoninm Hydroxdde (§71 515 rats and 15 guinea Inhalation exposure 13 rats and 4 guinea pigs died.
ppm} Ppigs continuously for 80 days 20
Ammoninm Hydroxide Sprague-Dawley rats Inhalation exposure Wo mortalities or signs of
{~57.43 ppm) (mazles and females), continuonsly for 114 days toxicity. Necropsy observations
Long-Evans rats (males were normal and there were no
and females), Princeton- treatment-related
derived guinea pigs histopathologzical findings.
(males and females),
male New Zealand
albino rabbits, male
squirrel monkeys, and
purebred male beagle
dogs
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Table 7. Developmental and Reproductive Toxicity Studies

Ingredient Annmals/Embryes Protocol Besults
o Vitro Study.
Ammoninm ion (38 to 300 Mouse embryos (conceived Embryos cultured in Examination on gestational
mal Ty in vivo) ‘modified mouse tubal flnid day 15 showed spparent
‘medum (mMTF) or mMTF relationship between the
supplemented with 300 duration of exposure and the
pmolL sammoenium jon for incidence of exencephaly.
43, 69, or 93 b before being Increased incidence of
‘transferred to pseudo- exencephaly with incressed
Ppregnant mouse dams AmMmOnium Cond entration
(38-300 poolL) and
decreased percentage of
implantation sites with
increased ammoninm
concentration
Oral Smdies
Ammoninm ion Pregnant rars Feeding with ammonium ion Body weights of offspring
in the diet (4203 mg reduced by 25% (males) and
ammonivmkg/day) from 16% (females) &
Eestation day 1 through day 21
of lactation
dizmmonium phosphate Groups of Crj: CD(5D)  Administered by gavage daily No treatment-related deaths and
(179% NH, and 46.86% rats (3 males, 10 {doses of 0, 250, 750, and 1500  ne sizns of overt clinical
P20 equivalent) females [reproductve mg'kgfday) for, at most, 28 toxicity. Body weizht zain was
subgroup]) days (males) and 53 days reduced during the first week of
(females). zestation (B2% of control) in
females dosed with 1500
mg/kg/day, but remuroed to
control levels for remainder of
smdy. Mating performance and
fertility were unaffectad by
freatment, and parental
treatment had no apparent effect
on the offspring to day 4 of age.
WOAEL for reproductive and
toxicity = 1500
mzkg'day; LOAEL == 1500
mgkg/day.
dismmonium phosphate Groups of 10 (5 males, Administered by gavage daily Mating performance and fertiliny
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.
mekgiday. WOAEL (for reproductive and
developmental toxicity) = 1500
mz/kg'day; LOAEL = 1500
mz/kg/day ***
Inhalation Smdy
Ammonia (7 ppm or 35 ppm)  Female pigs Exposure for 6 weeks (7 ppm Wo statistically significant
or 35 ppm). Exposure to ~7 differences in ovarian or wterine
ppmor ~ 35 ppm from & weights after 6 weeks of
weeks prior to breeding undl exposure. After exposure from
day 30 of zestation & week s 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 utenm
ratio compared to pigs exposed
o only sbout 7 ppm. . Mo
unexposed controls were
inchuded in this study.™
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Table 8. Carcinogenicity and Tumor Promotion Studies

Ingredient Animals Protocol Results
Oral Smdies

Ammonia (dissolved in Mice Daose of 42 mg Mo evidence of carcinogenic

water) ammonium/kg/day by gavage effect ®
for 4 weeks.

Ammoninm Hydroxide Swiss and C3H mice Exposure of mice to 193 mz Mo carcinogenic effects, and did
ammoniumkg/day, as not affect spontaneons
Ammonium H: ide (in dewval of breast cancer
drinking water), for 2 years (adenocarcinoma)), which is

hognnnnm C3H female mice **

Ammoninm (combined with
pyrocarbonate)

Ammoninm ion (and diethyl
pyTocarbonarte)

16 mice Gavage

Pregnant mice Exposure (by gavage) during
pregnancy and lactation

Groups of 10 Dietary concentrations of 0%,

F344DuCrj rats (male  1.5%, 3% daily for 104 weeks
and female)

Groups of 10 Dietary concentrations of 0%,
F344/DuCr rats (male  0.1%, 0.6%, and 3% for 52
and female) weeks

Lung tomors in @ of 16 mice. It
was noted that the Ammonia and
pyrocarbonate may have reacted
in wivo to form the carcinogen,
urethane ©

Mo hung tumers.*

Survival rates of control, 1.5%,
and 3% groups were 38%, TE%,
and T6%, respectively, for
males, and 76%, $0%, and 80%,

spontaneously in rats of this
strain): C-cell
adencmas/adenocarcinomas in
the thyroids,
fibroadenomas/adenomas/adena-
carcinemass in mammary glands,
adenomas/adenocarcinomas in
piniitary glands, interstitial cell
‘amors in testes, and
endometrial stromal polyps in
finding at necropsy was
massive, nodular or focal lesions
suzgasting neoplastic change.
Ammonium Sulfate classified as
non-carcinogenic. !

Meoplastic lesions reported
inclunded makignant
pheochromocytoma of the
adrenal zland in males of the 3%

dietary group, 2 adenomas in the
anterior pituitary of females of

polyp in a female control rat.*
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Ammonia (12% solution)

Ammonia (dissolved in Rats
water)

Ammoniz Rats

10 male mice

Inhalation Smdy
WVapar exposure § days per
week (15 minutes/day) for 4, 5,
6, 7, or & weeks

‘Tumor Promotion
Rats pretreated with the
initiator N-methyl-N -nitro-N-
nitrosoguanidine (MMNNG) in
drinking water for 4 weeks,
prior to raceiving 0.01%
Ammonia solution in dronking
water for 24 weeks

Rats prereatad with MNNG
prior to dosing with Ammoniz
{~42 mgkg/day)

Histological changes progressed
from (weeks 4 to 8) from.
crowding of cells forming crypts
and imregular arrangements to
epithelial hyperplasia, petches of
squamons metaplasia, loss of
cilia, and dysplasia of the nasal
epithelium  One mouse had a
carcinoma in 5ifu in 1 nostril.
Arweek 8, 1 mouse with

naszal mucosa. Authors noted

nomaal protective reflexes of the
respiratory nasal mmcosa,
resulting in the accumulation of
particulate matter inifiating or
grmnnﬁng A neoplastic process.

Statistically significantly greater
incidence of gasmic cancer (T0%
of rars) and mumber of mmors
per tumor-bearing raf (2.1) than
rats that received only MNNG
and tap water (31% and 1.3
mmms-‘m‘t).’

The size, depth, and merastasis
of the MINNG-initisted mmors
enbanced in rats dosed with
Ammonia
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Table 9. Dermal Irritation Studies

Ingzredi Animals/Subjects/Cells Protocol Resultz
Skin Iritation Smdies

Inm Vitro Studies

Undiluted Ammoninm Reconstructed human Test substance applied Histologic examination of the

Hydroxide (30% active skin cultres topically to stranim Corneum cultures indicated gradations of

material in nest substance) surface of culmires. Skin epidermal necrosis quantitated
cultare damage or cytetoxicity  wusing a specially desizned
mezsured as decreased 3-[4,5- zrading scale, which correlated
dimethylthiazol-2- v1] 2,5- well with the corrosivity of
diphenyltetrazolium bromide freatment chemicals and
(MTT) vital dye metabolism. cytotomicity measurements.
In time-course experi the A Hydroxide (30%
time (in mimtes) of test active in neat substance) was
material exposure eliciting a classified as corrosive (150 =
50% reduction of MTT 0.90 mimares). "'
metabolism (1.e., t50 valoe)
was calculated.

Animal Studies

Ammoninm Hydroxide
(10% and 2095}

Ammoninm Hydroxide
{10% and 12% agueous)

Human Siudies

Ammoninm Hydroxide
(saturated agueous solution)

Wistar rats (3 males, 3
females) and ddY mice
(3 males, 3 females)

Wistar rats (4), Hartley
guinea pigs (4), and dd¥"
mice (4)

‘Groups of 3 Mew
Zealand Albine rabbits

Female Albino New
Zealand White rabbits

16 subjects (10 men, 6
women)

Tast sohations (1 mlkg or 1
£'kg) applied once,
unoccluded, to shaved skin of
the back. Area of application
wasixdcmformatsand 1 x 2
cm for mice. Distilled water
control. Test sites observed for
inflammatory reactions for 1
wesek after application.

Injected intradermally with test
solutions (001 ml) at 4 spots
on shaved dorsal skin. Saline
served as the control. The test
sites were evalnated for skin
irritation for up to 1 week after

Each concentration (0.5 ml)
applied to the skin (2 replicates
at each dose)

Each sohation (0.1 ml) applied,
under an occlusive patch ("1 x
1"}, to the skin for 4 h. There
were 3 rabbits per dose, with 2
replicates per rabbit at each
concentration.

Applied (via a chamber) to
middle of ventral aspect of
forearm

Minimum concentration of
Ammonia that cansed a positive
reaction was =25% (minimum
amount = =250 mz/kg) in rars
and 235% (minimum smount =
250 mg/kg) in mice '™

The minimum ¢oncentration that
resulied in @ positive reaction
was 0.05% in rats {minimwm
amomt = 25 pg/ke), mice
(minimum amount = 250

Fesults positive for skin
comosion at 20% concentration.
Wegative results m;l'r! 10%
concentraryion.

The 12% solution was corrosive
to the skin, but the 10% solution
wras not.*

Formation of 3 well-defined,
sub-epidermal blister (positive
reaction]) observed within a few
mimates of chamber application;
skin frritation observed in all

subjects.' 1
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Table 9. Dermal Irritation Studies

Ingzredi Animals/Subjects/Cells Protocol Resultz
Ammoninm Hydroxide 110 subjects Test substance (0.5 ml) placed  MBT ranged from 3 o 57
(1:1agueous solution) in 8 mm well drilled in scrylic minutes. Inflammatory rezction

plastic block (3 x3 x 1 cm) considered slight; healing was
that was sizapped to the skin. rapid and without scaming.
Elock (used to measure mini- Intensity of the dermatitis
mal blistering time [MBT, provoked by a 24-h exposure to
indicator of cutaneons sodinm lauryl sulfate was
irritability, defined as total snmgi?'coua]mdwiﬂ:ﬂbe
exposure in well that results in MBT.'®
a single bulla, occupying the
total area of contact]).
Ammoninm Hydroxide Young adults and oldar Elistering response measured Mild discomfort durimg
solution (50% solution) adults procedure. The initial response,
characterized by the appearance
of tiny follicular vesicles,
ocourred more quickly in older
adults. The time required to
produce a full blister was greatly
! 1 in the azed "
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Table 10. Ocular Irritation Studies

TIngredient Animals/Cells Tast Protocol Results
In Vitro Cr-release aszay. Performed Severs pcular imitant (EDw =
Human corneal by loading the cells with 3ox 10t My
Ammoninm Hydrozxde endothelial cell cultures isotope, incubating the cells
and measuring the isotope thar
was recovered in the medinm,
Animal
Ammonia Mot availsble HNot available Ammonis can penetrate the aye
rapidly. Qcular imitation or
damage can ocour at
concentrations
begimming at 20 ppm.”’
Ammonia (15, 32, 310, or Rars Exposure for 24 h Mo clinical signs or evidence of
1157 ppm vapor frritation to the ayes or mucous
concentrations) membranes #%
Ammeninm Hydroxide Rabbits Instillarion of rest substance (1 Ocular irritane %
mEg) followed by ocular insing
Ammoninm H; Rabbits Brief exposures (2 seconds) Corneal opacity. *'*
(28.5%)
Ammoninm Hydroxide New Eealand albino Drraize 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
EToup, eyes rinsed after Hydroxide (10%) produced
instillation panmus in 5/6 unwashed rabbit
eyes and 2.5% produced panmus
in 1/6 umwashed and 6/ washed
eyes. Ammonium Hydroxide at
1% produced pannus in 3§
washed eyes. Eeratocomnus was
produced by 10% Ammonium
Hydroxide in 4/6 unwashed eyes
and 26 washed eyes and 2.5%
produced keratocoms in 206
uowashed eyes. Ammonium
Hydroxide (10%) caused cormesl
opacities within 1 h of
instillation. "
Ammoninm Hydroxide 3 New Zealand White Draize test. Test substance Conjunciivitis (score = 3 at 96 b;
(prepared with 3% Alhino Fabbits (100 pl) instilled into eye mean maximum Draize score =
Ammoniz) 3), chemosis (score = 3 at 9§ by

mean maximum score = 4), intis
(score = 1; mean maximum
Draize scare = 2), commeal
opacity (score = 4; mean
maxinmm Draize score = 4), and
mean surface of comeal damage
(70% comeal damage; mean
maximmm Draize valoe=
100%4). Fisk of serious damage
to the eyes 17

112



Table 11. Other Clinical Reports

Number of Subjects

Protocol

Results

Ammonia (700 ppm)

Ammeonia (500 ppm)

Ammonia (500 ppm)

Ammonia (500 pm)

Ammonia (500 ppm)

Ammonia (500 ppm)

Ammoniz (101 to 335 ppm)

Ammonia (50 to 140 ppm)

Ammonia (135 ppm)

Ammenia (135 ppm)

Ammoniz (135 ppm)

Inhalation Exposure

‘Mumber of subjects not
availshle

‘MHumber of subjects not
availahle

‘Mumber of subjects not
available
‘Humber of subjects not
available

T men

7 subjects

‘Mumber of subjects not
available

16 subjects

& subjects
‘Mumber of subjects not
availshle

‘Mumber of subjects not
available

Mot available

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

30-minute exposure

30-minute exposure via face
mask

20-minute exposurs

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

F-minute exposure
S-minute exposure

§-minute exposure

Eye iritstion.
Variable lacrimation. '

Increased blood pressure and
pulse rate. "™

‘Wasal and threar irritation,
incressed mimate volome, and
cyclic paremn of hyparpnes
Increase in ventilation minute
volume of 50-250%, accom-
panied by cyclic increase in
respiratory rate. Imitation of the
nose and throat. Mo significant
change in nitrogen or urea in
blood and urine. Mo significant
change in serum nonprotein
nifrogen '

Ventilation minute volume
increased 50 to 250% over pre-
exposure values., Fespiratory
minute volumes fell below pre-
exposure levels at termination of
exposure ‘12

Decrease in exercize ventilation
mimute volume st 151-335 ppm,
related either to a decrease in
respiratory rate {(at 151 ppm) or
tidsl volume (at 205 and 335
ppm); no significant effects at
101 ppm * =

110 ppm rolerable for all
subjects. 140 ppm intolerable at
1h (4 subjects) andat2 h {4
subjects). Mo significant
increase in vital capacity, forced
expiratory volume at end of 1
second of forced expiration
(FB\',), or forced inspirarory
volume inhaled ar end of 1*
second of forced inspiration
(FTVy). Lowest-observed-
adverse-effact level (LOAEL) of
50 ppm for mild imitation to the
eyes (§ subjects), nose (20
subjects), and throat (9
subjects). LOAEL divided by
‘uncertainty factor of 30 (10 to
‘protect sensitive individuals and
3 for the use of 3 minimal
LOAELY®

Chest irritation in 1 of §
suhgie:u.""

Nose and throat irritation. ™

Exe irritation with
lacrimation "
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Table 11. Other Clinical Reports

Ingredient Number of Subjects Protocol Resultz
Ammonia (25, 50, and 100 § subjects Exposure: 3 days per week (2 Mild to moderate irritation of
ppm}) te § h per day) for 6 weeks the eves, nose and throat: 1654
(30%) of ohservations on §
subjects in week 2; 1200 (13%)
inweek 3; 2'60 (3%) in week 4;
/78 in week 5; and 5/78 (6%) in
week 6. Mo apparent effects on.
pulse, respiration rate, blood
pressure, FVC, or FEV,.!'¥
Ammonia (25-100 ppm) Mot available Exposure to varying Decressing 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-
& weeks week chservation pericd were
reported, and there was no
evidence of adverse health
effacts 1T
Ammonia (72 ppm) Wumber of subjects not 5-minute exposure Eye irritation with
avzilable Iacrimarion '
Ammonia (50 ppm}) Mumber of subjects not  5-minute exposure Eye immitation with
available lacrimation '
Ammonia (30 ppm) Mumber of subjects not  120-minute exposure Eye irritation =
available
Ammonia (50 ppm) Number of subjects not  120-minute exposure Nose and throat imitation. Urze
available  cough ™
Ammonia (30 and 50 ppm) & subjects 10-minute exposure Barely perceptible irritant
effects (nose and eye) in
2 of & subjects (30 ppm). Faint
to moderate imitation (nose and
EYE) 1.|!1 5 of 6 subjects (30
prm)."!
Ammonia (30 ppm and 50 § subjects 10-minute exposure Moderate imitation of nose and
ppm} eyes at 50 ppm (4 of § subjects),
‘but not at 30 ppm 1
Ammonia (32 ppm) Mumber of subjects not  5-minute exposure Eye immitation with
availsble lacrimation '™
Ammonia (> 30 ppm) Mot availsble Not available iste irmitation of the nosa
and throat "™
Ammonia Mot available Not available Tolerance appears to rlexrggp

with repeated exposure.
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