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INCI Name Cas No. w/w% i
Aqua 7732-18-5 80.0 % A
Hydrogen peroxide (35%) 7722-84-1 10.0 EFv 7%
Glycerin 56-81-5 3.0 R R
Propylene Glycol 57-55-6 3.0 R R
Carbomer 9007-20-9 2.0 5 A A
Triethanolamine 102-71-6 2.0 pH 3 & |
Total 100.0
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Cosmetic Good Manufacturing Practice
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Product forms
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Where violations of this declaration occur, | agree to take the legal responsibilities.
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Phase I % INCI Name Cas No. w/w%
1 Aqua 7732-18-5 | 80.0
A 2 Carbomer 9007-20-9 | 2.0
- Triethanolamine 102-71-6 | 2.0
Hydrogen peroxide (35%) 7722-84-1 | 10.0
B 4 Glycerin 56-81-5 3.0
Propylene Glycol 57-55-6 3.0
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INCI name : Hydrogen peroxide (35%)

Specification

1.08600.1000 Hydrogen peroxide 35%

Specification

Assay (manganometric) 34.5-36.0 %
Identity passes test
Appearance of the substance passes test
Free acid (as sulfuric acid) <0.025 %
Other heavy metals (as Pb) < 0.0002 %
Chloride (Cl) <0.005 %
Residual solvents (ICH Q3C) ...excluded by
production
process
Non volatile matter <0.10 %
Residue on ignition <0.05 %

Contains 0,015 % NazH:P-0+, 0,01 % HsPOa4, 0,006 % NHsNOs, 0,001 % Sn as preservatives.

Elemental impurity specifications have been set considering ICH Q3D (Guideline for Elemental Impurities). Class 1-3 elements are not
likely to be present above the ICH Q3D option 1 limit, unless specified and indicated (*).

The information provided does not imply the suitability of the product for any particular application. It is customer’s sole responsibility, prior
to use, to determine that the product is suitable and permitted for the customer’s intended use and application.

14



INCI name : Glycerin

Certificate of Analysis

GLYCERIN

Glycerin 99.7% USP / Kosher Grade

Test

Assay % by wt.

Color, APHA

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

Sulfates (ppm)

Chlorinated Compounds (ppm)
Moisture (%)

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

Heavy Metals (ppm)

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

USP Monogram

Result

99.7
9.0
1.2613
0.001
<1.0
<1.0
<1.0
0.3
NMT 0.3
<1.0
<10
<,0.001
<0.001
PASS
PASS
PASS
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Specification

99.7 Min.

<10

1.2612 Min.

< 0.005

<10

<20

<5

0.30 max.

<NMT 1.0 ml

<15

<5

<0.1

<0.1
Match to Standard
Match to Standard
Match to Standard



INCI name : Propylene Glycol

Product Specification

Product Name:

Propylens Clycol - meets USP testing specifications

Product Number: P4347 OH
CAS Number: 57-55-6

Formula: C3H802 J\/OH
Formula Weight: 76.09 g/mol H3C

TEST Specification
Identity Pass

Specific Gravity 1.035 - 1.037
Acidity < 0.20ml
Water (by Karl Fischer) <02%
Residue on Ignition < 38 mg
Chloride Content < 0.007 %
Sulfate £ 0.006 %
Heavy Metad < & ppm
Residual Solvents Testing Meets Requirements.
Assay > 805 %

16



INCI name : Carbomer

Product Name: Carbomer Batch : 2021xxxx
Appearance White powder Complies
Aqueous solution viscosity ( 0.5% ) 45000-65000 cp 57000 cp
Clarity, % transmittance (420 nm) =88% 90%
Moisture <2.0% 0.73%
[Residual ethyl acetate and cyclohexane  [<0.45% Complies
Heavy metals <10 ppm omplies

Storage: Low temperature store, Keep away from strong |
Shelf life: 2 years when properly stored.
Conclusion: Meet the requirements

O

17



INCI name : Triethanolamine

Triethanolamine
Product Information
Product Name : Triethanolamine
Molecular Formula 1 CgH sNO;
Molecular Weight : 149.19
CAS No. : 102-71-6
EC No. 1 203-049-8
HS Code 129221310
Shelf Life . 3 years
Technical Specification
Appearance : Clear colourless to pale yellow hygroscopic viscous liquid, turning brown on
exposure to light
Solubility : 1 mL misciblein 1 mL of water
FTIR (Liquid film) : Matches with the standard pattern
Refractive index (n 20/D) : 1.4800 - 1.4900
Density (d 20/4) : 1.120-1.130 g/mL
Chloride (C1) : <=0.0001%
Diethanolamine i <=0.8%
Ethanolamine T <=0.1%
Iron (Fe) . <=0.0001%
Lead (Pb) 1 <=0.0001%
Sulphate (SO, ) 1 <=0.001%
Sulphated ash 1 <=0.005%
Water (K.F.) 1 <=0.2%
Assay (GC/HCI Titration) ;0 99.00-102.00%

Risk and Safety Information

WGK Y o

RTECS ¢ KIL9275000
Flash Point(°F) : 4954298

Flash Point(°C) 179 °C

Storage Temperature(°C) : Store below 30°C

Transport Information

Marine Pollutant : No

ADR/RID : Not Dangerous Goods
IMDG : Not Dangerous Goods
IATA : Not Dangerous Goods

18
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1. NCIl name : Hydrogen Peroxide

® FHP I RHFERBRY R RBRT LT KT 02% (&%
LR ) od 35%:hilEF M d KRR E O ERRRT 2 RN
05% (£ E3)1!

® TABITIAKRIMPANEY 5%T 30%5uEF v E PR WA B
P *”f’rﬁ%\»ﬁi“ WRID RS L E o a2 T o HATH L
ABRMAK R G w BIEREF CF B PRIS & A SR(iE
FlLAmpEpA) RARIZE AR AR ALY RRITIESF 14 - R

FFoir oy A EEAY A A AT RTELAL

d e FhEZARFHLIERE D F Bl Aealdl R A
PEAANRSS P EF AL G T M

O AMIMIHFAMARIr RFPBEFBASERCHE -] &
g K BiBF & LDso>8000 mg/Kg a_ggxapgz ¢ 28%:iE §
b & frl10%iEF & k3R L S B o - BAFY
v A a5 g 14 2 6900 mg/kg # g%ﬂxim(n=6)<’ B=
687 428 AaK5A%*EF -4 8280mg/kg T o A¥F -
FE ¢ o 50%e0+ Bl (n A ) £ 4060mg/Kg T = o £ F R F
LDso # 35%: ¥ 1t & -K3 ik ¥ > 2000 mg/Kg o & w|f * 70%E § i*
@ -kiA % 9200 mg/kg f- 90%:iE ¥ * & -ki3 7% 690mg/kg > it B
T NEE ) TRk sk ¢ A5 R B F ok B 1 & 1 4361
mg/kg 1 90% ki itk S L P > LG J = 0§ 11 2760 mg/kg £
HEGAET FF MG P SEEf!.“’ 328~ ol

€ AF g/ Ra s A 3w 10%5uEF " E AR HA K G IE
Heilgett > 35%:iE 5 1 & B IRARER £ ¢ R TIHE ¥R
Behd Lo s @ >50% B F &3 R G BT Tl
folir 4l o 1

€ Bl iEF LA A SR FREGE R 2
Pty it 3 kR BB A A eh BEM o - 0.5% ~5%
WECERBRFAAIREY ERENL GIRGICREF

AP h 24 ) PR IRAR  8%EF 1 & KRR DI L 5 PR

A«

e
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TAALEI P - BPEFEE E *i‘%ﬁtﬁﬁ.zzz&_'rmn; LIS
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~10.1mg/m3)¥ > & X 5 | pF> 25X s LiE 4B o2 1mg/md
CF 2 B RENAA DA kg L ps
(Monoamine Oxidase, MAO) {r 7% d& fig. "= "t & ¢ = 11 H &
(Nicotinamide Adenine Dinucleotide, NAD)-% {£fF cr/& (23 4c » 3 ¥
4 B % {5 > MAO ~ NAD-< "v§ fiF ~ JL34 fié % & fi# /% 14 (succinate
dehydrogenase, SDH){r' s "% & fi¥4r o 4 3 2 pF > < BLA K & 7
B VTP AR i R 0 3R LK Y PR M LOAEL & 1.0 mg/m?
NOAEL % 0.1 mg/m3 ! —J8 $t4% 2 i 5 i & pecr] BB (71 5 )
90 % en¥ G~ HFIUT Y o B A H ’Jit’ A& % 3000 ppm FFHE £
¢ T *%(Freeman 1997) o — 78 90 % <} BUAR K85k 5% % Bom o AR * K
¢ ipF v 4 77NOAEL = 100 ppm ’ iz R vR Fzelt s p &£ 2 26
mg/kgbw > ¥Ei i 37 mg/kg bw o 172LOAEL 3 300 ppm (214 5 76
mg/kg/day > ¥ri4t % 103 mg/kg/day ) o A E AR BE H & P ook
bR - K- Bl LR L R Lk = I e L & Ay %
1000 - 3000 ppm egie -k 1+ 3 A 4 (dp ks p AR G
ze 4 239 mg/Kg > ¥EE 328 mg/kg % + p FE 5 221+ 547 mg/Kg -
Ppit 785 mg/Kg) o Btk B = 2 i 0 Ak F A E 3000 ppm BF
£ BRI fost Bed RRE
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Rt 2 E &) S F LR F(n=210)4 § Patch Test 5 % i& {7 7
wh o A% '\ﬁx’#ﬂ,mﬁ"l“mw}i‘m et RH IR LR
<0 B AR AT BEET (10.5%) ~ Fled F (9. 5%)1&"; 7 F7(5.2%)
BT 1%m;E FE R H 3%EF Y i kB R BEERF R
LA%nZ R EHTFEBEF S E 2 EF an g HasE
Boig ml“ﬁwﬁaw\x&s (n=121) > M 1 dE S E Bk
SR 5 s (7 L & Patch Test & 8L jgrifsh » — & XK (0.9%) 4 8
<$“i*%ﬁﬁ@°¢i%lﬁi1%7&%?’9%%$%%F
“7(Finnish Institute of Occupational Health) &%t 5% 12 & 7 ‘%‘c e84
Fcn% B EF(n=130):& {7 PatchTest> ¢ 1533 i 4 (;i&fi%#ﬁ )’
TAHEF Y E auEAF REB - LR TIEEA KR R
1995 # 3 1996 £ » B B A £ 4 FFH 59 tamFEH L L4
SlA=BR R Fi8(7 7 PatchTest> B %M} L5 * &
RSN LY SR RN e R -T-}}%ﬁ“ sy B ot 0 1975
£ 3 1997 & B BB EMETE A K B L ds 10,806 ) 0 5 Patch
Test & % > “wﬂﬁﬂfuﬂﬁilbfﬁﬂgﬂOFﬂF’ $ 29,803 Bk
FUARBHRIETWRERE oher BREP L FF 15
42 ¢ 0 1974-1993 & A3 %}?%%ﬁﬁ—rﬁg,}ig NN Y
BA(N=305) 0 A e Rl diiF % & RAAHEILF b - 6%iEs 4 7 &
FOpr R Y X 2 - B Fd 4 2D FR{ L OREF
IR REEFRAT o BB IERREPEF L 12 mg BB
FoxpEy (REn=148) L2 FepF@p 52 R LY A &
x 3044 wrF ALY LRI EFERL 2 Ha
B ERgp& im0 A o Blla 5 0 T35 22% (TRhk 5% 4 F
4%~31%) R KA 4 vl T35 20% (TRRk % F 10%
~ 28%) m).;é'ﬁ%i:rl FERRE AR REYLAEF NG 1L
LFHF0.7%)d 2073 AF 2 a R BLIoFK > BT 0 Y R
e #«ﬁ)? i b T 1 X 24 o BT T 22
FROEFEERF ey F R ¥ RS X iR R 7
ERFRER DR > RERAEPREREY BB R EF RS o1

Hip % 2FH 2R SES SR BEF 47 - L20m% >
(Generally Recognized As Safe, GRAS) * ** & .erife 5;1* +H oipE it 3
e A L Y TR N R R o S %r‘? F 5 FLER

F A Jo® RA{oiR o B o FDA B L 3F A2t (Over-the-Counter,
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OTC)& fcif & & & * 5 1 & o W% KA 1 1 H(International
Agency for Research on Cancer, IARC){F ' &% > 8% i & 7 it ET?

FHAEREE - HRLEEWF &FF L E € (European
Commission's Scientific Committee on Consumer Products, SCCP):* %
WEFLEZATREG A &Y % 2 SCCP enBEH I B * 7
% 1% 3 hA AL 2eheoSCCPRF N gm0 AiF Tk
B9 FPBE > TURY FF FE 6%EF M EDEE LHEB
Flagvr g A oo HFELAS RS RARA
WG 12%~4%~2% fr0.1%° 7 F @B F & anER E K fodp T H
ARSI YT N WLARIR o Aok A SR
Flo P o2 riviee” 2585 4 hEHAE S PERER

A PR —‘—iio“SCCNFPL%gig’? ®E0 A 5P i itd zENR
#lte 6% (Fted fc) & 2415 50mg BF & o 7 ALE
%:@sﬁ 1“1 (fiFF 4 fap ooy )i 449 258
’?Pﬁmﬁ”gff oA ZHATRBRZ N2 (S TR F T

Fooded %0 F A I G S G 1 o/ & 4R
4(}31]3@? f’-‘ (i‘ L_’f‘]_q_ :Ii]}‘q* ) 1

T

R

=
o

\\\?{r {j‘v
sr\i- gl B F.
J.

1. Safety Assessment of Hydrogen Peroxide as Used in Cosmetics.,
CIR, 2018.

2. Provisional Peer Reviewed Toxicity Values for Hydrogen Peroxide,
EPA, 2005

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

4. Cosmetics Info =k :

https://www.cosmeticsinfo.org/ingredients/hydrogen-peroxide/
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2.

INCI name : Glycerin

*

*

L R R R 2

IR W%&i Bl 7™ B (USP-NF)R R 2 H b ¢ iz 0 H B 32
Feng £7 7488 0.1% > 15 25 (45 4 ﬁga Diethylene glycol
fre = f% Ethylene glycol ) «h%%, & 7 #F42iF 1% -

A4 % & R LDsp 2530758400 mg/kg > + & A & LDso>21900
mg/kgbw o y5 57 1 BT o ¥ A L»FH‘] 7 0T JR LDso 5 1428 mg/kg °
AKECPR30mI P LG AP o § TR ES T JREER
WA LF e EERER R B Rk s v B oG
1

Fra e tlgels o QP oA o7 a fige] o !

A RATH A R Ragd ot

TAEMEF LG RMAL o JREE 3 X phen NOAEL 5 950 mg/kg
bw/day > ##| & 3800 mg/kgbw/day P > § REUEELE Cen ¥ G BE
At o FRAE N AR Y e 35%H b P A 36 S E e
% Z Blv JR 6300 mg/kgbw/day 4 i 30 % 40 = A LJFILE - o 5§
AHFRH T PRA X 1300 2 2200 mg/kg bw/day 4 i 50 % pF - L
MIF PN R fj\/, v A4 R “'fimﬁﬂ*%t NOAEL % 2200 mg/kg
bw/day & 100%4H ;¢ & % B 3254 3% 4 F 30%:H48 & 45 ¥ pF > 2
VGRS

RESME/EBI M R REPMES @it
Ol L RO T

ER N e B X L

AP RPE B R AR R DR AP 0 H W A e
iV AR RT A T Bdw e thed 3t 4 e Log Pow(-2.66 T -1.76)
for+ £ (92 g/mol) it ¥ 4 2 H i By 0 4 b R F Rt F R T
% 80% °

AREEGIIFE - L 29 RS ETIREE c m IR I AIORE
Mappa B R 7 B ffaé o PP Y M e E B kSRR
¥R E i RSt S8 (T T Patch Test» 4 % 4 X $- #
AN (1%K3iR) o p e EIMRRB G atB i F o $
ERG S A e HRREAES 4 X HY W (1% kBR) G ath
BFE R FHELRY ZH M h IR RS FD] 0 B R

1

B 2EFH 12014 E LSS A F AL R B Er

23



P e iR A SRR A e b % ’l\'mﬂ%‘fﬂw‘p@ﬁ TIRAE A T AT
IF ey 0 B R 2 AR 0 H@ P PR Y {rik
BA%Y % ﬁﬁv(?ﬁd@r—’*ﬁtﬁﬁé_&t‘ BiE79% 0 RN A N
PR O9%) FRES{rEFE LA
b § - 3R % 2 en(GRAS) 0 # ¥
E-fBi*RNGRAS 8 RF oot e REERS S ¥
PET R EY A OTC £ > WA E S EF 2 5~ 4K H
F R E o REA S T ¥ b 8 kb 0 B S e
EAERERY S v IRICAE F L F o b B R T A
WMIEAF LY R HFLERBARFF ot A%z R AF T
*}_'mﬂ“v‘ rHB A AR RN A At RF T A
TAERAMNAL TR AR LHAUAL LR DI BED
BEF-BFAFATHET P > HRH x’-«}}_,i_r.r'm,ﬂ :‘z;}gpt s 1 iR
HeRMINLBESGE BRF L ETaheniprt o o+ 3E &
oL LRI AR B FHFHREF
THT O OAUIRIRfrL A RES EDFRT o482 §ER
B FEH A (YR ¢ ERR

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 (2002). Glycerin CAS
N°: 58-81-5.

3. Cosmetics Info 3zt .

https://www.cosmeticsinfo.org/ingredients/glycerin/
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3.

INCI name : Propylene Glycol

*

SR BT #* 84%[ = fig(Propylene Glycol, PG)¥ 7 3 10%:% f%
(Oleicacid)f= 6%= © A £ . # i (Dimethyl isosorbide) e384 73 #| > B
[*Clf ’ﬁ%*ﬁﬁ*”fm e E L RA RO KB ESF - & 24 )
PR ORCBaORFFESF SR £ n57.1% @ A ER -
> E %4t k¥ 2 (Thermal emission decay—Fourier transform
infrared, TED-FTIR)iB| 2 4 ¥ . *F & @ 3 = fhend i fc o & * 232
[ fRenif ¥4 - =X W g X P 30 Mg TR
1o RN EFTAEAEERS 071 mme B3 ] FERF 25
AgBiET- PR BEXPIERFRFL IS A& FIRAT LETE
o P o ERMPFRE R A% 12 fr'?‘ﬁ 32 ko oo fRehd X
RN AL mm ER @ % 107 fo% 157 A48 f C R0
B4 ER NI A 3YAmm SiER o e bmm iER o B S %k &
ER G 02%- it Aisep = ﬁi/’v\ AT E TR Y FRY S
6~7mm * % ¢ P2 E A K o
A ERE R E - AEMEF Y B R ICR ] B
I PR 903 bt (Intraperitoneal injection, ip)# & 4 %] % 2600 ~ 5200 &
10400 mg/kgPG - it it § AR | Bk > st o B Gt b1 0%
6 % (t“éﬁ%%f‘ﬂq AR B ande® ) B 2600 o 5200
mg/kg PG 2 ® A BET|F B % o b4 V*Bivfr A¥EH-1A =
]ﬁ%ﬁhl%mrPRLDSO]A% 18"‘239g(5@;7» i) 2B 3F
2 ko LK LDsop 5 20.8g °
B Pl /RATHE L 22 | £ SKH1 hr/hr 0] BL3= % 100% 7 = B
L § IS o K[ i~ 3 R BT 'FJ %‘\% e e (BY
1% 03cm3) BRSPS LK R 24 N
By R SR AR B2 Mﬁzw A= ﬁ%mi AR
B S TA (BFAETTA ) % AP Lt 0.02 ml AH [
SHREFREALE TR 6 AL &N 22 b 7 B (wheal-and-
flare)F o Ap P RF L L AT AL ERF o A Zéﬁi’ééiﬂ
b r BRGNP C RGO AR AFLREIEE AR
;ﬁé& Filge M B3P - frenk 57 4 5 447 (1) pckd
EEN S NS i(Z)L@?I'I“iJf%W AR LS Q)R A R
(4) BT Tl
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Eﬁﬁﬁiﬁfﬂﬁiﬁﬁg*ﬁﬁ fig 2 & % oK e AR kP 3
£ 5 10% (-5 5 10g/kg bw/day) &3P 5 5% (#E 5 2.5
gNﬂMNW)£&2ﬁ°5ﬁﬂﬁﬁa%ﬁ%’i*ﬁﬁ9o%ﬁ
F AT > VRERI T N f(Heinzbodies)3 4 2 B HE T (4
a ¢ 6-12%: 3.7710.1g/cat/day) 2 H s & R HE P (o ik
foiz & 50 1“&) 3F £ =% NOAEL = 80 mg/kg bw/day ; LOAEL = 443
mg/kg bw/day -
Rl s 4 ad 7 4v 100% PG 2.5g/kgbw/day # 5§ 2 & » &
HA gl R(RHEAEP )14 B &) KFE G395 2g/ke
bw/week ¥ 4 3#Z% > 2l B A Fp - BE KRR 3
RATR M B2 ETRAEE 2T R T SR REATEE
FRME A K K30 &9 e 52 pA e ¥ RE KRR LA -
Bt enit 50 (¢ 480 2 fF, AP A E ) TR AP
(Photopatchtest)e #-iEac i — A r ¥ F o T 2 EP T B
F 024 | PFE{SB-T A I GRREIN 0 = EIRIEEIN = * 320™400
nm k3% 5J/cm? s UVA #| & P &+ (3 * DaavlinUVA ik ) ¥ 7] 10.4
mW/cm? chig SRR o BRETIS AR E plEIN A B A 24 o 72
DRI REEER o B AR E B PIREBE BB EF B R Z B
§ A2 LBA N BIPEAF o !
AHES P S wBAARY ARG AP ER T B L S
(72 A v ® T e Y E 2 crte 3 8] A A S U RE o A o
(R a8 & d 535 (FDA) ~ 4 R fr X B4 W :E § +4 € (The Flavor
and Extract Manufacturers Association of the United States, FEMA) 14
AR R /L e R e S = # & 7L R € (The Joint
FAO/WHO Expert Committee on Food Additives, JEFCA) %5 7 = fi%
I A in b 2% 2 (Generally Recognized As Safe, GRAS) 4+ /&
A R e “Lr;a & mamw > BB 5 2% (FAO/WHO Expert
Committee, 1974 # ) -
Hu g 25402012 # CR & Ful 2F 87 * it infe® A &
S = ﬁiﬁrmﬁlp ek 2l B PR DSmE R S H
8/ 3 ¢'J/,%fb‘_ﬂ$ FRH NGRS c AR S E,HE T
k¥ = pR 2|~ B 2 33% > (Generally Recognized As Safe, GRAS )4~
?@E’2%3&@?&&??%‘%ii&%ﬂmﬁﬁéigﬁ

FAP WA AfrEF T REEI T ENEHL YL Al

i
\aw (%
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FTAPERT LA PT o

1. Safety Assessment of Propylene Glycol, Tripropylene Glycol, and
PPGs as Used in Cosmetics. International Journal of Toxicology
31(Supplement 2) 245S-260S, CIR, 2012.

2. Non-clinical safety and pharmacokinetic evaluations of propylene
glycol aerosol in Sprague-Dawley rats and Beagle dogs.
Toxicology Volume 287, Issues 1-3, Pages 76-90, 5 September
2011.

3. SIDS Initial Assessment Report For SIAM 11, Propylene glycol.
OECD SIDS 2001.

4. Cosmetics Info ezt -

https://www.cosmeticsinfo.org/ingredient/propylene-glycol/
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4. INCI name : Carbomer

® 7 4% :Carbomer lrﬁ%é‘.?*? e R ~F AR CEP ‘lfﬁﬁf@z .
Aol CR & 7o) ‘,ﬁﬁ%«#,&v i (%5 Fe B s
¥ TEREETAERRTIE -

® LPEIPIHAR-IZR) fivfrjngﬁéh,%'rir JRAT G o
Carbomer &3 » 183 15> <= K JRE 4 LDso= 2500 mg/kg bw
< B K & & LDso>3000 mg/kg bw - !

& L JF Tl 0 0.5% Carbomer -k i3 i A K oAt o !

& Aot 1 100% Carbomer ¥ P B F{'J;‘;ir'}i o 11 Draize P% B
14 Bl3E > & B Carbomer-934 100%:% /% & & A& #ci 02>
Z 77 3 (Mgt o d 3t Carbomer & y,ék'ttmfw}%%\ FEr
FlH TR v g T Y s ARk s @ Bl e O g o !

€ L ERagi a®ldy o A S F R DB T bRk Bidy B T IR AT
fLjm4 ol

® THNELIM MRS S B(FEE ML 308) 48
FEX 0 (¥R &)~ 300~ 1000 ¢ 3000 mg PA (high-molecular-weight
crosslinked polyacrylate)/kg bw/day » 732 % # 93 % & - 5 % &
77 » BB 3000 mg/kg/day s BT & Bﬁﬁk)}% PE . n R E T
R CE R o L F o PA ¢ FIRRY o BH A 0 A
4 ~ AT frdn Pt P K 02 B & BlAL G ¥ 11 0.1% ~ 0.5% 2 5.0%3#
~ Carbomer #§ 65 B » s HEBFP £ 844 7 L AR ARk

# & 0.5 & 1.0 g/kg/day Carbomer 6.5 i * » BLE |5 % 1 jfr

SRR Kupffer ¥z p PP R cnd 2 iff > ¥ - 78 94 9 1.0 g/kg /day

Carbomer i 321 # 7 7 S5 RI2F P RT3 - 7 13 %

chbc @ 4 AT 3 P > Sprague-Dawley + Bl = Carbopol 974( i 2 %

B 100%) > w (% 2& 4wl 10 §)A w)8£ 0~ 12,500 ~ 25,000 fr

50,000 mg/kg 4 & (4p§ > z2EF X 0~ 744 ~ 1,513 fr 3,147 mg/kg

bw @ g+ % 0~ 835~ 1,681 4 3,416 mg/kg bw) » ¥ - 7 Bl &

ek a @ %3 Carbopol 974(1B 2 % B 100%) % 13 iF » = & (&

w4 )4 B E 0 12,500 ~ 25,000 fr 50,000 mg/kg bw(4p

F A X 0~ 420 ~ 802 v 1,657 mg/kg bw @ ¥4 5 00 394 >

784 v 1642 mg/kgbw ) &+ 2% A3 HERZIHB LR E

H AR B 2 R L - LEi e B RERLHE

FrRER vt SV F PO Y & % fo Carbomer 22 B cifp 3 i®H
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LR 2R 2R 2 4

*

¢

R UL LA =T S ﬁﬁ‘f* LRE TR ORI
NOAEL % 1,513 mg/kgbw/day : i &%= § & % &7 4 £ # i 50,000
mg/kg bw 4 @ & T P & 41 % > NOAEL 5 1,642 mg/kg bw per day
TiRGFE R R A E -

REAFE/B TR & Ames PIER T > 2REFHF !

e E R U
@A L R PR TR M 3.5% !
kgt mkafro!
ggg@«s: ARERE Bt RS A B B g R R e el

1 }_-tt?‘q‘—' : Carbomer % d e FFC ST L F R
(Cosmetic Ingredient Review, CIR) & #| 7% o CIR & R 2
1AL E By TR S 0 Carbomer B & F i MR &Ee B A G
WA Fes & H % 22001 £ 0 (T EEATEEG 2 L - 3K
'CIR & R 2% g7 7 B Carbomer B & 4= eI Ardcdy > & &

U i EHCR B Rl eF A0 E B JRFE Y 2 ot Carbomer
Bob G PRE A BB O]l F e 11 R e
PeP-{]jc o & * Carbomer R g i ivenf s P&y E R
MEMTFME  RATF P ARBINEA R - & Carbomer
SFT R Y BRI - 0§ B E T e R # o #e (Kupffer cells) e
k¥ & % iudf -Carbomer (iR A7 1 BT o ip i B & P &% i 100%
ik B T ¥ A E enflfe ik agen® a2 i) - Carbomer R & 4 £
Ak F e kAR RATE T R o 2
£ A

Final Amended Report. Amended Safety Assessment of Acrylates

Copolymers as Used in Cosmetics, CIR, 2018.

Effects of oral administration of a high-molecular-weight

crosslinked polyacrylate in rats. Fundam Appl Toxicol 17 (1): 128-35,

1991.

Final report on Carbomers -934, -910, -934P, -940, -941, and -962.

JACT 1(2):109-141, CIR, 1982.

Safety evaluation of crosslinked polyacrylic acid polymers

(carbomer) as a new food additive. EFSA Journal;19(8):6693, 2021.

Cosmetics Info 3=k :
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5.

INCI name : Triethanolamine

*

ERAT D AR L 4 4k A&7 = ¢ fB9%(Triethanolamine)
k@b (o/w) FUR ALK AT Y o T 1%= YR SBA g ik
(Stearic acid) 4 % & * 5%= ¢ [} viefr 10.5%A "o fe i FL R 0 Bt
FegepH E4 % 5 80f- 820 Fli 75 = ¢ f3ied & 5L R0 pH
®L 7.0 FM uﬁﬁ%l pH &35 7.0 el » 1F 5 plEHKF Y 3
mg/em? sk B * At A 24 L PF > R B A oo ff 5 0.64cm? o
2@ pHE S 8t e 24 | PFRIE S B foxfc> @ % pHE 5
7.0 5tk B 24 fr 72 | pER R %S ok dT o 24 0] PE A HR 5000
FHE o A P PERELG o @ pH E G 8 (R > 1%Tfr 5%
ZUIRFARZBAFEEFRG A E P FALAR Y pHE
e 7 EZCERRER G 1%1:"1’13}’ o el 24 | e 72 | PRECE
o BREINBEEFR G ARl FAL R o ® % 5%5 7k - pH
75z ¢ R WL F G AN B EF L R 24 ] pFehw o Mt
2 ] pFehw je oo fo] BB [MCIP fr ¢ chz o R iRl i T
o ST F AR R e @ W e < G B g T AR
2 ] PFERN R A8%~56% 0 O B L ATz ¢ FRIRA R o ¥
JEARIL ST R en 4 B RS @ R (Rt B
19% ~28% HHE e 72 | FEP AR ST 0 13%24%0F] B AR ¢
T A R F AT S ¢ Rl R BB T T JREEFA T Y
ZCRRE G Y WS T < PR A ehz o R RA) R
digg e o1
,i—.']“i»%']&_: A6 GAF - BRIl FERES L A
| PES B RE S T 0 4-91.8% - 88.1% A = ¢ iR 4t 3 &
foF+ BRI OAR R EZ e BRERE S 2g/kg T B4
P oo R 24 ERFRTER E ook o #F X & Eﬂfm &
BlFz o ﬁﬁr“i’rﬁﬂ‘? FR.%'I“ii fho X 2B o Az L ok
LDso = 8 g/kg OB AR? = ¢ fERa LDsp 5 1.4 ~7.0
g/kg - ~ &?Mﬁ Z ¢ figeehv PR LDso 4 Bl 5 4.19~11.26g/kg ©
TAFHE A T Aododr CIRE Rl ¥ = ¢ fgied > MG it
A10 8% & 85 X (5% /)% * = o f5ik 8 g/kg - %aﬁﬁww
(closed-patch)i i & B iR ® 2.5 AT > 973 R SR AS 17 =
e > PRI a;]1‘ e T o B JE S 13 3%
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SHTF P 0 #F F 0.1% ~0.15% & 1.5%= ¢ fE iR B AR 1
mg/kg IR B R H L 12 B4 3T cnF Mo FHE 1) F > TFA X o
- Lt R A B BT 2 LA 4 G gk
VEEAMEG - AW 6B TR A R eI =
v gy 1 ] PE/R(5 X /) 6.5% 0= ¢ fRVRA R ABRI|E T
oo FRm o @ F 13%NZ ¢ FRRRA R TR A UGk AL R
4 o Bk Blenkg ¥ Kt 14mg/L = ¢ g, S 4 B # 13%=
LR M A A IEY o AL 2T Y :t&—%\ﬁrﬁ_’rﬁ; 2
i (B R AFEP ) G4 %% 3 B6C3FL /) B{rF344 ~ &> 5% 5
oo/ Behz o fpies * AT EA 5 0.221-0.4320.84~1.69 fr 3.37
g/kg > ~ Blehz ¢ fRres * A E kR 5 0.14~0.28~0.56 ~ 1.13 {r
2.25g/kg > o * IR FHEIE S A T L S KPP F 2 S ok
R B ] B A i B A HRR B TR SROR % o 11395 OECD
411 2 (7 RE A T B4 1 3E5% 48 & NOAEL : 250 mg/kg bw/day - 3
R EAT A AERES 1457210213516 4019 % > #-3 §
QB?QB%ﬁLW&&ﬁW%ﬁ%%%Emﬁ*%@O%ﬁ%*ﬁﬁ?
Pl Ko iRE 5 20 AFF 0 LG BEIHE TR :I&—OSg/kg
A (HRARM) =z o foeg il f b forpi F344 < B
Merrg F b oo e 103 0 F X 25 1.8ml/kg 0 i B SR
A ABRBIHIFRAE T A AL LN FENEE o BL
CD-1-] Bl& X JR* 2g/kg = ¢ <> #f % 3.6ml/kg X5 %
FIA Jengs 58 o 1
A Tkt A 250 T 2000 mg/kgbw 1= o fR iR AR R R S E £
4000 mg/kgbw = 2 fEi > kg A E BB A K {E 0 TR
FEEE R E AR A B4 o X BP > -125~1000 mg/kg bw
eh= T R Rp A% ik & 2000 mg/kg bw 1= ¢ figiess * >t % & 13
oo AW MBI EEF I
RACH D Z ¢ pRRt e e A SRR A - AR F Tl B A
HP v E - BRECH o

RBIM/ AT M RS Ames 2R 5 ~ 2L FIRE T SRS~ A
F1E B EFE (rec-assay) ~ R BpEE Ae e L H A % - L
RS FELEE ST Rk I L B R

&

T
Y

Roplht 50 2 E DL R R Y Y b orpld | Rz o
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issed| €k R 4 B 8 E 1000 'fr 2000 mg/kg bw/day > &4+ feepid
A Rz o ARk R A B # i 125 4o 250 mg/ bw/day o 17 4} £
ShmED AR R Bag A > A4 2 o iRRT oy Rz B
ﬂJE"P Ay AL ] B SUB R SR S RIERORE L
ll’"‘ —;3;}7; E‘k% Ze }'} L RE ‘fsm RE a;‘]z\)g; m);;,} }]% & 1§ Ex i‘a be s J
B0 RO o TG é%»r&'l“i* L% B ROR I Iy o 1295
A7 3 By 0 B2 ¢ fRIRT AL E MR 4L B R ) BUFRUR R o
1
B 2B TR 435 CR & po] e =R = ¢ @ik
(Triethanolamine) ~ = ¢ f& "= (Diethanolamine) fo ¢ pmg iR
(Ethanolamine)% 2421983 # > CIR & Ju) &35 1 1 5 iy &
BhE®k = ¢ iR 2 L iRl RISV X 2 02 @ el
B* ARG A K 2o ARG AL SR AETE 5 &
e AR EHDEE 2L RS ¢ iRk R G BAE
5% & fERf SRR Koo 2 SR vefrs o fRYRA Y AT F G
N- 27 & i* &](N-nitrosating agent)i & &% > 1L fp b A5 =0 F 5y RFpen
7 A =(Nitrosamines) ° 2

2 =l .
55 O

1. Safety Assessment of Triethanolamine and Triethanolamine-
Containing Ingredients as Used in Cosmetics. International Journal
of Toxicology 32 (Supplement 1) 595-83S, CIR, 2013.

2. Cosmetics Info s =f -
https://www.cosmeticsinfo.org/ingredient/triethanolamine/

3. Triethanolamin EC-Safety Data Sheet, 2019.
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(11) & &% THRBHRE L

HEE IR AR  FrhpH MR RAM P RFE 6B A S
EF R B R AIDE R BEFRFE AN 2 £ D F TR -

A&t 9 % %6 5%
¢ EAHF ¥ & /M % HDPE ~ ¥ 9] & PBT
WHRPFR % 0" EN % 3B % 637
40 C 40 C 40 C 40 C
PRI P 75 %RH 75 %RH 75 %RH 75 %RH
HR EITS o X i EITS S X i EITS S X i EIPS S X i
R ¢ mIEP BRSSP BRSSP BB
e EFTRFREG | ERERF ARG | ERERF ARG (SR RE T
W L E Frho [BF LA Frho B VA Frho [BF LA FrRo
pH 4.37 4.54 4.49 4.63
AR 28873 mPa's 28566 mPa-s 27942 mPa-s 27933 mPa-s
B A 1.02 g/cm? 0.98 g/cm3 1.01 g/cm? 1.03 g/cm?
E PRl % e At e &
EOEEW R 8RR EL s 8 (BRI EL s $ |EEIE W s
L NS T ERTY NERNS S NIV HENNY 3 SR Y IR EFRNY IS WY
2% Z IR % 2T % Z IR %
. i i i i
O34 4 (13 & 4 (3 &4 (7 &4
$d S 2 ISO/TR 18811 Cosmetics-Guidelines on the stability testing of cosmetics

products,2018. %+ 5322 %2 B A Z BAEE T4 E X TP R

WRRIAR/P I

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

A& RS ERL
FE-208 3 IT22050D
ARWE PP 2022.05.04
39 /] % :HDPE ~
¢ . , WSk PP 111.05.09
T . % P
iR P B wikl% % S Rl 2
4 2, 24— \— > A a1

2 Fk <1000 cfu/g ST 2% SRS 2

(<10cfu/e) |5 109.07.28 2 111.04.21
kAL *ER D * e ) N ERHS -
B 18 Ky 1 5 oA sk 2 M
%7 T FHA 7 4 S A R
i ¢ ATkE] F ik R
BEHT e 7 &4
WRl A R/BH  |GHE £x s p o)
HEAR/PH  (GrE Fx4ct p i)
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(13) F* &3zt

RIS

¥ A

(Sample Name)

7% %9 %

#1:% P ¥ (Date Tested): 111.04.11~111.05.13

5% 34 * 2 (Method Code): #7453% & #F 110.05.13 2 2 2 {* $E 517 B ozt i8B3]

3% F#4 (Microbial strains)

A A5 P B
(Assay Time)

AL
Escherichia

coli
(ATCC 8739)
(CFU/g or ml)

£%

R E RS

Staphylococcus
aureus

(ATCC 6538)
(CFU/g or ml)

¥R
Pseudomonas
aeruginosa
(ATCC 9027)
(CFU/g or ml)

i ¢ ARE
Candida
albicans
(ATCC 10231)
(CFU/g or ml)

2185
Aspergillus
brasiliensis
(ATCC 16404)
(CFU/g or ml)

% 0= 9.1x10° 8.3x10° 9.8x10° 9.3x10* 8.6x104
5 7= <10 <10 <10 3.9x10?2 2.5x10°
% 14 = <10 <10 <10 <10 1.7x10?
% 28 % <10 <10 <10 <10 <10
Rl RSP (HEE a4t o)
HEAR/P (/& # A b p )
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9 0 AR RE R A PLRI R dod BRI E o

(15) 21 & B8F2 ¢ EHFFA

¢ R HE AEEE
R ER DL HDPE 3g
A E L HDPE 3g
7 % F 0 G- PBT 3g
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(16) & &% 2 F#

ThEe B Fp AR RBEVE

$4 2023 50 B LEPF T E

% >#8 4 R ¢ (Scientific Committee
on Consumer Safety, SCCS) i* #E & = Aa\ BlRE HZ dMEG il % ¥ 12 5%

(SCCS/1647/22) » * ik ™ ig ~ iz - HFEFAKRBET X ©
e L

T yagy & 60 kg
s Al T
E RS 1/day
7 % F 6 RN IRT TS 0.05
= p ﬁ» )i % g ';E(Eproduct)

Eas

7 EE D Y 23 2023 £ 5 % FF 2 SCCS MR A A R
& 23R4 8 B 12 95(SCCS/1647/22)% 3A > A % s p A
3
T

‘egww
Ty

Estimated Relative

Retention Calculated Calculated
daily daily factor? daily relative
amount amount exposur daily
Product type applied applied* exposure?
qx qx/bw fret Eproduc Eproduct /bw
(g/d) (mg/kg (g/d) (mg/kg
bw/d) bwy/d)
Oral hygiene
Toothpaste 2.75 43.29 0.05 0.138
(adult)

B MoS3+E ¥ g *ehap d F&BE S 2.16 mg/kg bw/day °
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A ESE L ER T s

3§ & B = & 2 Margin of Safety (MoS) % 2 "% 4™ % :
SED= Eproduct (# P & % % & £ )xC/100(fiz > | 4~ +* )xDAp/100( & & > fx &)

MoS= PoDsys/SED

SED (mg /kg bw/day) & > ¥ % & #| € ; Eproduct (mg /kgbw/day) 2 * p A kR Z £

C(%) 5 fe= 7 A ; DAp(%) &

A e Jc ¥ ; PoDsys — 4L ¥ * NOAEL fz

SCCS i HEF-o A B3R Z H % 2 HITR :}F] % % 129 (SCCS/1647/22) # % 90
TR PR LR AR LG NES PRk 4 PR

190 X £ § FE TP FE

SCCS ¢ ¥ ré MR TR

genE poig * cd|§ & R EL(Point of Departure, PoD) &

P MoS» § H L ikd g he s at L 2

%90 X = 3 enPoD PF o PaZiR B 7 AR T TS 14g.p v AT RS P

RN e A A

TR o MR 2

NOAEL li—jv}ﬁr' Jm*ﬂpé‘gﬁl'—w— 18 B2 g,»g'f]——)—j;a
NOAEL 8 23* B & % 4o :

fr*F | AKB | NOAEL SED
INCI name 2 e (mg /kg | (mg/kg MoS
C(%) DAr(%) | bw/day) | bw/day)

Aqua 80.0 - - - >100
Hydrogen peroxide (35%) 10.0 100 13 0.0756 171.96
Glycerin 3.0 80 611.1 0.0518 | 11788.19
Propylene Glycol 3.0 10 40 0.0065 6172.84
Carbomer 2.0 100 756.5 0.0432 | 17511.57
Triethanolamine 2.0 100 250 0.0432 5787.04

INCI name

NOAEL & i F5.F8

Hydrogen peroxide (35%)

- 590X | RARBHREEET 4% LY S & SINOAEL
Z26mg/kgbw TR CIRA F T F50%E F AR E_F|F 0 &
26*50% =13 mg/kg bw/day -

Glycerin

L HE R T PR+ 9 50% P - NOAEL 5 2200 mg/kg bw/day - ¥R
CRA H T ¥ K50%% 22k % B % 4 FE TS 0 #2200%50%
*50/90 =611.1 mg/kg bw/day -

Propylene Glycol

MR R R &R 0 30 RTI0R hA & F RAF 2 R Ap
NOAEL=80 mg/kgbw/day > ¥ g T JR4 $ ¥ * F50% % * F¥ T_
]+ » #-80*50% =40 mg/kg bw/day -

Carbomer

90% + & r JRF [+ 1% 5rNOAEL 5 1,513 mg/kg bw/day » ¥ & ©
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JEA BT % K 50%2 F FE T F]F 0 #-1513%50%*9/13=756.5

mg/kg bw/day -

Triethanolamine

1945 0ECD 41138 7 R B & &7 Mo 1+ 4 1432 % 38 & NOAEL © 250

mg/kg bw/day » & JF e o
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. - Version 8.6
SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

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

Product name : Hydrogen peroxide 35%
REACH No. . This product is a mixture. REACH Registration Number see
section 3.

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses : Pharmaceutical production and analysis

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008

Acute toxicity, Oral (Category 4), H302

Skin irritation (Category 2), H315

Serious eye damage (Category 1), H318

Specific target organ toxicity - single exposure (Category 3), Respiratory system, H335
Long-term (chronic) aquatic hazard (Category 3), H412

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

Labelling according Regulation (EC) No 1272/2008

44



Pictogram @

Signal Word Danger

Hazard statement(s)

H302 Harmful if swallowed.

H315 Causes skin irritation.

H318 Causes serious eye damage.

H335 May cause respiratory irritation.

H412 Harmful to aquatic life with long lasting effects.

Precautionary statement(s)

P261 Avoid breathing mist or vapors.

P273 Avoid release to the environment.

P280 Wear protective gloves/ eye protection/ face protection.

P301 + P312 IF SWALLOWED: Call a POISON CENTER/ doctor if you feel
unwell.

P302 + P352 IF ON SKIN: Wash with plenty of water.

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue
rinsing.

Supplemental Hazard none

Statements

Reduced Labeling (<= 125 ml)

Pictogram

Signal Word Danger

Hazard statement(s)

H318 Causes serious eye damage.

H412 Harmful to aquatic life with long lasting effects.

Precautionary statement(s)

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue
rinsing.

Supplemental Hazard none

Statements

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent,
bioaccumulative and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at
levels of 0.1% or higher.

SECTION 3: Composition/information on ingredients
3.2 Mixtures

Component | Classification | concentration
Hydrogen Peroxide
CAS-No. 7722-84-1 Ox. Liq. 1; Acute Tox. 4; >=35- <50
EC-No. 231-765-0 Skin Corr. 1A; Eye Dam. %

45



Index-No. 008-003-00-9 1; STOT SE 3; Aquatic

* Chronic 3; H271, H302,
H332, H314, H318, H335,
H412
Concentration limits:
>= 70 %: Ox. Liq. 1,
H271; 50 - < 70 %: OX.
Liq. 2, H272; >= 70 %:
Skin Corr. 1A, H314; 50 -
< 70 %: Skin Corr. 1B,
H314; 35 - < 50 %: Skin
Irrit. 2, H315; 8 - < 50 %:
Eye Dam. 1, H318; 5- < 8
%: Eye Irrit. 2, H319; >=
35 %: STOT SE 3, H335;

*A registration number is not available for this substance as the substance or its use are
exempted from registration according to Article 2 REACH Regulation (EC) No 1907/2006,
the annual tonnage does not require a registration or the registration is envisaged for a
later registration deadline.

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

SECTION 4: First aid measures
4.1 Description of first-aid measures

If inhaled
After inhalation: fresh air. Consult doctor if feeling unwell.

In case of skin contact
In case of skin contact: Take off immediately all contaminated clothing. Rinse skin with
water/ shower.

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

If swallowed
After swallowing: immediately make victim drink water (two glasses at most). Consult a
physician.

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

4.3 Indication of any immediate medical attention and special treatment needed
No data available

SECTION 5: Firefighting measures
5.1 Extinguishing media

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the
surrounding environment.
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5.2

5.3

5.4

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

Special hazards arising from the substance or mixture
Nature of decomposition products not known.
Not combustible.

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

Further information
Prevent fire extinguishing water from contaminating surface water or the ground water
system.

SECTION 6: Accidental release measures

6.1

6.2

6.3

6.4

Personal precautions, protective equipment and emergency procedures

Advice for non-emergency personnel: Do not breathe vapors, aerosols. Avoid substance
contact. Ensure adequate ventilation. Evacuate the danger area, observe emergency
procedures, consult an expert.Advicefor emergency responders:Protective equipment see
section 8.

For personal protection see section 8.

Environmental precautions
Do not let product enter drains.

Methods and materials for containment and cleaning up

Cover drains. Collect, bind, and pump off spills.Observe possible material restrictions (see
sections 7 and 10).Take up with liquid-absorbent material (e.g. Chemizorb® ). Dispose of
properly. Clean up affected area.

Reference to other sections
For disposal see section 13.

SECTION 7: Handling and storage

7.1

7.2

Precautions for safe handling

Advice on safe handling
Observe label precautions.

Hygiene measures

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

For precautions see section 2.2.

Conditions for safe storage, including any incompatibilities

Storage conditions

Close containers in such a way to enable internal pressure to escape (e.g. excess pressure
valve). No metal containers.

Tightly closed. Protected from light. Away from combustible materials and sources of
ignition and heat.

Recommended storage temperature see product label.

Storage class
Storage class (TRGS 510): 5.1B: Oxidizing hazardous materials
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7.3 Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

SECTION 8: Exposure controls/personal protection
8.1 Control parameters

Ingredients with workplace control parameters
8.2 Exposure controls

Personal protective equipment

Eye/face protection
Tightly fitting safety goggles

Skin protection

This recommendation applies only to the product stated in the safety data sheet,
supplied by us and for the designated use. When dissolving in or mixing with other
substances and under conditions deviating from those stated in EN374 please
contact the supplier of CE-approved gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).

Full contact

Material: Latex gloves

Minimum layer thickness: 0,6 mm

Break through time: > 480 min

Material tested:Lapren® (KCL 706 / Aldrich Z677558, Size M)

This recommendation applies only to the product stated in the safety data sheet,
supplied by us.and for the designated use. When dissolving in or mixing with other
substances and under conditions deviating from those stated in EN374 please
contact the supplier of CE-approved gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).

Splash contact

Material: Nitrile‘rubber

Minimum layer thickness: 0,11 mm

Break through time: > 480 min

Material tested:KCL 741 Dermatril®@ L

Respiratory protection
Recommended Filter type: filter NO

The entrepeneur has to ensure that maintenance, cleaning and testing of respiratory
protective devices are carried out according to the instructions of the producer.
These measures have to be properly documented.

Control of environmental exposure
Do not let product enter drains.

SECTION 9: Physical and chemical properties
9.1 Information on basic physical and chemical properties

a) Physical state liquid
b) Color colorless
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c)
d)

€)

g)

s)
t)
9.2

Odor

Melting
point/freezing point

Initial boiling point
and boiling range

Flammability (solid,
gas)

Upper/lower
flammability or
explosive limits

Flash point

Autoignition
temperature

Decomposition
temperature
pH

Viscosity

Water solubility

Partition coefficient:

n-octanol/water
Vapor pressure
Density
Relative density

Relative vapor
density

Particle
characteristics

Explosive properties
Oxidizing properties

No data available

slight
Melting point: ca.-24 °C

ca.110 °C at 1.013 hPa
No data available

No data available

Not applicable

No data available

> 100 °C -

ca.2 - 4 at 20 °C

Viscosity, kinematic: No data available
Viscosity, dynamic: No data available

at 20 °C soluble
No data available

ca.20 hPa at 20 °C
1,13 g/cm3 at 20 °C
No data available
No.data available

No data available

Not classified as explosive.
Oxidizing potential

Other safety information

SECTION 10: Stability and reactivity

10.1 Reactivity
No data available

10.2 Chemical stability
heat-sensitive Sensitivity to light
Contains the following stabilizer(s):
Disodium pyrophosphate (0,015 %)

phosphoric acid (0,01 %)
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Ammonium nitrate (0,006 %)

10.3 Possibility of hazardous reactions
Risk of explosion with:
Risk of ignition or formation of inflammable gases or vapours with:
hydrazine and derivatives
hydrides
combustible substances
Ether
anhydrides
Oxidizing agents
Organic Substances
peroxi compounds
permanganates
organic solvent
organic nitro compounds
Brass
Alkali metals
alkali salts
Alkaline earth metals
Metals
metallic oxides
Metallic salts
nonmetals
nonmetallic oxides
Aldehydes
Alcohols
Amines
Ammonia
Acids
strong alkalis
Acetaldehyde
Acetone
Activated charcoal
anilines
Lead
Powdered metals
acetic acid
Acetic anhydride
Potassium
iodides
potassium permanganate
Methanol
sodium
oils
phosphorus
Oxides of phosphorus
conc. sulfuric acid
Heavy metals
silver
in powder form
alkali hydroxides
with
Heavy metals
vinyl acetate
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with

Catalyst
Exothermic reaction with:
alkali hydroxides
Metals

Nitric acid

zinc oxide
Metallic salts
phenol

with

metal catalysts

10.4 Conditions to avoid
Heating.

10.5 Incompatible materials
Lead, bronze, Iron, Copper, Brass, silver, Metals, metal alloys

10.6 Hazardous decomposition products
In the event of fire: see section 5

SECTION 11: Toxicological information
11.1 Information on toxicological effects
Mixture

Acute toxicity
LD50 Oral - Rat - 1.193/- 1.270 mg/kg
Acute toxicity estimate Inhalation -4 h - > 20 mg/I - vapor(Calculation method)

LD50 Dermal - Rabbit - maleand female - > 2.000 mg/kg
(US-EPA)

Skin corrosion/irritation

After long-term exposure to the chemical: Causes skin burns.
Serious eye damage/eye irritation

conjunctivitis

Respiratory or skin sensitization
Sensitisation test: - Guinea pig
Result: negative

Remarks: (External MSDS)

Germ cell mutagenicity
No data available

Carcinogenicity
No data available

Reproductive toxicity
No data available

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

Specific target organ toxicity - repeated exposure
No data available
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Aspiration hazard
No data available

11.2 Additional Information

Endocrine disrupting properties

Product:

Assessment The substance/mixture does not contain
components considered to have endocrine
disrupting properties according to REACH Article
57(f) or Commission Delegated regulation (EU)
2017/2100 or Commission Regulation (EU)
2018/605 at levels of 0.1% or higher.
Dizziness, Unconsciousness, Diarrhea, Nausea, Vomiting, Headache, Convulsions, muscle
twitching, insomnia, shock, Irritation and corrosion, conjunctivitis
Risk of serious damage to eyes.
Systemic effects:

Headache
Dizziness
Nausea

Vomiting
Diarrhea
insomnia

muscle twitching
Convulsions
Unconsciousness
shock

Other dangerous properties can not be excluded.

Handle in accordance with good industrial hygiene and safety practice.

Components
Hydrogen Peroxide

Acute toxicity

LD50 Oral - Rat~ female - 693,7 mg/kg

(OECD Test Guideline 401)

Acute toxicity estimate Inhalation - 4 h - 11,1 mg/| - vapor

(Expert judgment)
LD50 Dermal - Rabbit - male and female - > 2.000 mg/kg
(US-EPA)

Skin corrosion/irritation
Causes severe burns. Classified according to Regulation (EU) 1272/2008, Annex VI
(Table 3.1/3.2)

Serious eye damage/eye irritation
Causes serious eye damage.

Respiratory or skin sensitization
No data available
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Germ cell mutagenicity

Method: OECD Test Guideline 474

Species: Mouse - male and female - Bone marrow
Result: negative

Carcinogenicity
No data available

Reproductive toxicity
No data available

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

Specific target organ toxicity - repeated exposure

Aspiration hazard
No data available

SECTION 12: Ecological information
12.1 Toxicity

Mixture
No data available

Toxicity to algae IC50 - Chlorella vulgaris (Fresh water algae) - 2,5 mg/l - 72 h
(OECD Test Guideline 201)

12.2 Persistence and degradability
Biodegradability Remarks: No data available

12.3 Bioaccumulative potential
No data available

12.4 Mobility in soil
No data available

12.5 Results of PBT and vPvB assessment
This substance/mixture contains no components considered to be either persistent,
bioaccumulative and‘toxic (PBT), or very persistent and very bioaccumulative (vPvB) at
levels of 0.1% or higher.

12.6 Endocrine disrupting properties

Product:

Assessment ¢ The substance/mixture does not contain components
considered to have endocrine disrupting properties
according to REACH Article 57(f) or Commission
Delegated regulation (EU) 2017/2100 or Commission
Regulation (EU) 2018/605 at levels of 0.1% or higher.

12.7 Other adverse effects
No interference with wastewater treatment plants are to be expected when used properly.
Discharge into the environment must be avoided.
No data available

Components

Hydrogen Peroxide
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Toxicity to fish

Toxicity to daphnia
and other aquatic
invertebrates

Toxicity to algae

Toxicity to bacteria

semi-static test LC50 - Pimephales promelas (fathead minnow)
-16,4 mg/l -96 h
(US-EPA)

semi-static test LC50 - Daphnia pulex (Water flea) - 2,4 mg/| -
48 h
(US-EPA)

static test ErC50 - Skeletonema costatum (marine diatom) -
1,38 mg/l -72h
Remarks: (ECHA)

static test NOEC - Skeletonema costatum (marine diatom) -
0,63 mg/l -72h
Remarks: (ECHA)

static test EC50 - activated sludge - 466 mg/l - 30 min
(OECD Test Guideline 209)

static test EC50 - activated sludge - > 1.000 mg/l -3 h
(OECD Test Guideline 209)

SECTION 13: Disposal considerations

13.1 Waste treatment methods

Product

See www.retrologistik.com for processes regarding the return of chemicals and
containers, or contact usthere if you have further questions.

SECTION 14: Transport information

14.1 UN number
ADR/RID: 2014

14.2 UN proper shipping name

IMDG: 2014 IATA: 2014

ADR/RID: HYDROGEN PEROXIDE, AQUEOUS SOLUTION
IMDG: HYDROGEN PEROXIDE, AQUEOUS SOLUTION
IATA: Hydrogen peroxide, aqueous solution

14.3 Transport hazard class(es)

ADR/RID: 5.1 (8)

14.4 Packaging group
ADR/RID: II

14.5 Environmental hazards

ADR/RID: no

IMDG: 5.1 (8) IATA: 5.1 (8)
IMDG: II IATA: II

IMDG Marine pollutant: no IATA: no

14.6 Special precautions for user

No data available
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SECTION 15: Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the

substance or mixture

This material safety data sheet complies with the requirements of Regulation (EC) No.

1907/2006.

15.2 Chemical Safety Assessment
A Chemical Safety Assessment has been carried out for this substance.

SECTION 16: Other information

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

H271
H272
H302
H314
H315
H318
H319
H332
H335
H412

May cause fire or explosion; strong oxidizer.
May intensify fire; oxidizer.

Harmful if swallowed.

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

Causes serious eye damage.

Causes serious eye irritation.

Harmful if inhaled.

May cause respiratory irritation.

Harmful to aquatic life with long lasting effects.

The branding on the header and/or footer of this document may temporarily not visually
match the product purchased as we transition our branding. However, all of the
information in the document regardingthe product remains unchanged and matches the
product ordered. For further information please contact misbranding@sial.com.
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ABSTRACT: The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) assessed the safety of Hydrogen Peroxide for use
in cosmetics. This ingredient is reported to function in cosmetics as an antimicrobial agent, cosmetic biocide. oral health care
agent. and oxidizing agent. The Panel reviewed the data relevant to the safety of this ingredient and concluded that Hydrogen
Peroxide is safe in cosmetics in the present practices of use and concentration described in this safety assessment.

INTRODUCTION

This is a review of the safety of Hydrogen Peroxide as used in cosmetics. According to the web-based International
Cosmetic Ingredient Dictionary and Handbook (WINCI: Dictionary), this mgredlent is reported to function in cosmetics as an
antimicrobial agent. cosmetic biocide. oral health care agent. and oxidizing agent The Dictionary also lists oral health care
drug as a function of Hydrogen Peroxide. However, in the United States (US), this is not considered a cosmetic function, and
therefore the Panel will not evaluate safety in relation to this function.

This safety assessment includes relevant published and unpublished data that are available for each endpoint that is
evaluated. Published data are identified by conducting an exhaustive search of the world’s literature. A listing of the search
engines and websites that are used and the sources that are typically explored. as well as the endpoints that CIR typically
evaluates. is provxded on the CIR website (https://www. cxr-safenr org/ supp]ementaldoc 'preliminary-search-engines-and-
websites: https:// / / . Unpublished data are provided by the
cosmetics mdustry as wi ell as by other interested parties.

There are several studies in this report that evaluate the safety of Hydrogen Peroxide mixed with an oxidative hair
dye or hair dye ingredient in a 1:1 mixture. The resulting product is not a mixfure containing the ingredients in proportional
amounts, but instead is a reaction product of the two substances with little to no residual Hydrogen Peroxide. These studies
are included in this safety assessment to acknowledge that Hydrogen Peroxide is an ingredient in hair dyes, particularly as an
oxidizer.

Some of the data included in this safety assessment were found on the European Chemicals Agency (ECHA)
website.> In this safety assessment, ECHA is cited as the references for summaries of information obtained from this
website. Also referenced in this safefy assessment are summary data found in repons made publically available by the
European Commission’s (EC) Scientific Committee on Consumer Products (SCCP).* EC Scientific Committee on Cosmetic
Products Non-Food Products Intended for Consumers (SCCNFP) Australia’s National Industrial Chemicals Notification
and Assessment Scheme.” and numerous other organizations. Reports by these organizations are cited in this assessment to
identify the source of the summary data.

CHEMISTRY

Definition and Structure
Hydrogen Peroxide is the inorganic oxide that conforms to the structure in Figure 1!

(0] H

-y Y

Figure 1. Hydrogen Peroxide

Physical and Chemical Properties

Physical and chemical properties of Hydrogen Peroxide are presented in Table 1.

Pure Hydrogen Peroxide (100%) does not exist commercially. and is only of academic interest.” Hydrogen
Peroxide is always manufactured as an aqueous (aq.) solution and is supplied commercially at concentrations of 3% to 98%
Hydrogen Peroxide.® Pure Hydrogen Peroxide is a crystalline solid below 12 °F (-11.11 °C) and a colorless liquid with a
bitter taste above 12 °F.° Hydrogen Peroxide can behave both as an oxidizing agent and as a reducing agent.

Aqueous solutions containing 35%. 50%. 70%. or 90% Hydrogen Peroxide are the most commonly used solutions
for industrial applications and in laboratory settings. and require a stabilizer (commonly acetanilide) to prevent rapid
decomposition to water and molecular oxygen. Aqueous solutions of 3% to 6% are used for cosmetic and medical
applications.

Hyvdrogen Peroxide and water do not form an azeotropic mxxture (two or more liquids whose proportions cannot be
altered or changed by simple dLstlllanon) and are completely separable The dissociation of Hydrogen Peroxide can be a
violent and exothermic reaction.*!® Hydrogen Peroxide is nonflammable, but it is a powerful oxidizing agent that can
accelerate combustion when it comes in contact with orgamc material. Aqueous solutions of Hydrogen Peroxide, at low
concentrations in clean inert containers, are relatively stable ® Stability is at a maximum in mildly acidic solutions between
pH35t045.
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Natural Occurrence
The concentration of Hydrogen Peroxide in the environment results from a dynamic equilibrium between its
production and degradation.” Hydrogen Peroxide may be formed in photochemical. chemical. or biochemical processes.
Hydrogen Peroxide is produced metabolically in intact cells and tissues ® It is formed by reduction of oxygen either
directly in a two-electron transfer reaction. often catalyzed by flavoproteins. or via an initial one-electron step to a superoxide
anion. followed by dismutation to Hydrogen Peroxide.

Method of Manufacture

Hydrogen Peroxide can be manufactured by anthraquinone autoxidation.'’ The anthraquinone derivate is
hydrogenated to corresponding anthrahydroquinone using a palladium or nickel catalyst. Hydrogen Peroxide is formed when
anthrahydroquinone solution is oxidized back to anthraquinone by bubbling air or oxygen through the solution. Crude
Hydrogen Peroxide is extracted with water from the organic solution and the redox cycle is repeated with the generation of
additional Hydrogen Peroxide. The extracted crude aqueous solution contains approximately 20% to 40% Hydrogen
Peroxide and is normally purified in two or three stages by extraction with organic solvent. Finally, the aqueous solution is
concentrated to give 50% to 70% Hydrogen Peroxide solutions.

Several other methods of manufacture have been reported. Hydrogen Peroxide can be manufactured by the
electrolytic oxidation of sulfuric acid or a sulfate to persulfuric acid or a persulfuric acid salt with subsequent hydrolysis and
distillation of the Hydrogen Peroxide that is formed: by decomposition of barium peroxide with sulfuric or phosphoric acid:
by hydrogen reduction of 2-ethylanthraquinone, followed by oxidation with air. to regenerate the quinone and produce
Hydrogen Peroxide; or by electrical discharge through a mixture of hydrogen. oxygen. and water vapor. [21CFR184.1366]

High concentration commercial Hydrogen Peroxide grades are stabilized to prevent or slow down decomposition
and prevent possibly violent decomposition due to catalytic impurities or elevated temperatures and 1Jressure.5'n The
stabilizers are of several types: mineral acids to keep the solution acidic (stability is at a maximum at pH 3.5 to 4.5):
complexing/chelating agents to inhibit metal-catalyzed decomposition; or colloidal agents fo neutralize small amounts of
catalysts or adsorb/absorb impurities. The types of stabilizers used in Hydrogen Peroxide vary between producers and
product grades and may have additional purposes.’® For example. nifrate (sodium and ammonium) is used for pH adjustment
and corrosion inhibition. and phosphoric acid is also used for pH adjustment. Colloidal silicate is used to sequester metals
and thereby minimize Hydrogen Peroxide decomposition in certain applications that depend on the bleaching ability of
Hydrogen Peroxide in alkali. In some applications. a high degree of stabilization is needed; whereas. in others (e.g.. drinking
water treatment or semiconductor manufacture) product purity is more important.

When added to final cosmetic formulations, ingredients. including stabilizers, are listed on the labels of Hydrogen
Peroxide-containing hair dyes.and cosmetics. However, stabilizers may be utilized in the production of concentrated raw
materials (e.g.. to stabilize a 30% industrial solution prior to dilution for cosmetic use). Although such a raw material
stabilizer would be significantly diluted for use as a cosmetic ingredient, and even further diluted when formulated into a
final cosmetic product or hair dye. some residual/incidental concentration may remain and not appear on the label. A list of
stabilizers that have been reported for use in the commercial production of aqueous Hydrogen Peroxide is presented in Table
2. In the European Union (EU). concentrated Hydrogen Peroxide that comes in contact with food is stabilized with a tin-
based stabilizer."

Impurities

In the US. to meet the requirements of the Food Chemicals Codex, 30% to 50% aqueous solutions of Hydrogen
Peroxide must pass an identification test and meet the following specifications: acidity (as sulfuric acid). 0.03% max:
phosphate. 0.005% max; lead. 0.0004% max: tin. 0.001% max; and iron. 0.00005% max. "

In commercial Hydrogen Peroxide manufactured for the purposes of medical and food biocides in Finland. none of
the reported impurities were at concentrations greater than 0.1%.° The sum of organic and inorganic impurities in aqueous
solution is reported to be below 0.2 w/w %. Calculated from a 35% aqueous solution of Hydrogen Peroxide, the theoretical
total impurity contents is below 0.5 w/w %. In biocidal products, heavy metals in aqueous Hydrogen Peroxide are limited to
a maximum of 1 mg/kg each of lead, mercury, cadmium, and arsenic.

Cosmetic

The safety of the cosmetic ingredient included in this assessment is evaluated based on data received from the US
Food and Drug Administration (FDA) and the cosmetic 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
cosmetic industry in response to surveys. conducted by the Personal Care Products Council (Council). of maximum reported
use concentration by product category.

According to VCRP survey data received in 2018. Hydrogen Peroxide is reported to be used in 390 formulations (18
leave-on products and 372 rinse-off products; Table 3).** The majority of these uses are in hair coloring formulations (250
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uses) and in products that may be incidentally ingested (93 oral hygiene products).

The results of the concentration of use survey conducted by the Council in 2017 indicate that Hydrogen Peroxide is
used at a maximum concentration of 15%; this use is in the category of “other” hair coloring preparatxons ¢ The product that
contains 15% Hydrogen Peroxide is a professional 50 volume developer, and standard dilutions include 10, 20. 30, and 40
volume (i.e.. 3%. 6%. 9%. and 12% Hydrogen Peroxide. respectively).

The highest maximum concentration of use reponed in hair dyes and colors is 12. 4%.'® Permanent hair dyes. also
called oxidative dyes, are the most common type of hair dye.!’” The hair is dyed by oxidation of precursors which penetrate
the hair fiber, where they react with Hydrogen Peroxide to produce dyes. Since Hydrogen Peroxide is an excellent
decolorizing agent for melanin. the hair's natural coloring matter. manufacturers can balance the amounts of Hydrogen
Peroxide and of dye precursors in such a way as to produce lightening. darkening, or matching of the natural color of the hair.

According to the Council survey. Hydrogen Peroxide is being used at up to 12% in hair bleaches.® Hair bleaching
methods are oxidative processes,l " and Hydrogen Peroxide is the most common oxidant used in hair bleaching. Hydrogen
Peroxide can be used alone to bleach hair. but in hairdressing salons, it is mixed with an alkaline solution. typically
comprising aqueous ammonia (in part). before use in order to accelerate the process.

When using hair dyes or relaxers, the FDA recommends that consumers follow all directions in the package,
perform a 48-h patch test on the skin before using the dye on hair, wear gloves. and rinse the scalp well with water after use.
Consumers should not dye eyebrows or eyelashes, or leave the product on longer than the directions say. For more
information, the FDA’s informational website 1s https://www.fda.gov/forconsumers/byaudience/forwomen/ucm118527 htm.

Hydrogen Peroxide is also used in products that can result in incidental oral ingestion; the highest reported
maximum concentration of use in oral hygiene formulations is in dentifrices at up t0 4.6%. Formulations containing
Hydrogen Peroxide can come in contact with the skin. and the maximum concentration of use for leave-on dermal exposure
is 2.5% in “other skin care preparations.” Hydrogen Peroxide isalso reported to be used in the category of baby lotions. oils
and creams at up to 0.0019% and in formulations that are used near the eyes at up to 0.000002% (eye lotions).

Additionally. Hydrogen Peroxide is used in cosmetic sprays and could possibly be inhaled: for example. it is
reported to be used at up to 4% in aerosol hair sprays. In practice. 95% to 99% of the droplets/particles released from
cosmetic sprays have aerodynamic equivalent diameters > 10 pm. with propellant sprays yielding a greater fraction of
droplets/particles < 10 pm compared with pump sprays.’®*’ Therefore. most droplets/particles incidentally inhaled from
cosmetic sprays would be deposited in the nasopharyngeal and thoracic regxons of the respiratory tract and would not be
respirable (i.e.. they would not enter the lungs) to any appreciable amount.*!*

The European Commission (EC) restricts the amount of Hydrogen Peroxide that may be present in cosmetic
products (Table 4).* These restrictions included a maximum concentration of 4% in products applied to skin and 12% in
products applied to the hair: dyes that are.ntended to be used on eyelashes (professional use only) are safe when they contain
up to 2% Hydrogen Peroxide *

Limits for Hydrogen Peroxide in oral caxe products are included in European Union (EU) cosmetic tegulanons *an
SCCP opinion formed the basis of these limits * According to Part 1 of Annex III to Directive 76/768/EEC. the maximum
authorized concentration of Hydrogen Peroxide in finished oral products in the EU. including mouth rinse. tooth paste and
tooth whitening or bleaching produects; is £ 0.1% (present or released).”> In addition, tooth whitening or bleaching products
containing more than 0.1%. but less than 6%. Hydrogen Peroxide should only be sold to dental practitioners and used by
those over the age of 18. Based on a no-observable-adverse-effects level (NOAEL) of 20 mg/kg/day Hydrogen Peroxide
(concentration not specified) in a 100-day rat gavage study and an estimated daily exposure to toothpaste of 480 mg/day
Hydrogen Peroxide (0.1% aq.). the estimated margin of safety (MOS) was calculated to be 2500.° Based on an estimated
daily exposure to mouth-rinse of 3000 mg/day Hydrogen Peroxide, the MOS was calculated to be 400.

NICNAS conducted a Tier II assessment (evaluation of risk on a substance-by-substance or chemical category-by-
category basis) on Hydrogen Peroxide under the Multi-tiered Assessment and Prioritisation Framework (IMAP).” In that
assessment. it was noted that Hydrogen Peroxide. in hair dyes containing 3%, 6%, or 12% Hydrogen Peroxide, is both a
Schedule 5 (caution - 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) and a Schedule 6 (poison - substances with a
moderate potential for causing harm. the extent of which can be reduced through the use of distinctive packaging thh strong
warnings and safety directions on the label) substance, according to the Australian Government Poisons Standards * It is
advised that consumers using products containing Hydrogen Peroxide follow the directions on the label to avoid harm.

18

Non-Cosmetic

FOOD

Regulations for uses of Hydrogen Peroxide are presented in Table 5.

In the US. the FDA recognizes Hydrogen Peroxide as generally recognized as safe (GRAS) to treat food under
specific conditions outlined in the Code of Federal Regulations (CFR); maximum freatment levels range from 0.04% to
1.25%, or as an amount sufficient for the purpose. [21CFR184.1366] Hydrogen Peroxide may be used in several capacities
in food preparation (bleaching agent. emulsifier, epoxidizing agent). [21CFR172.182. 21CFR172.814. 21CFR172.892,
21CFR172.723] It may be used in adhesives that come in contact with food. [21CFR175.105] Hydrogen Peroxide is also
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permitted to be used as an antimicrobial agent in bottled water (in a silver nitrate solution), to sterilize food-contact surfaces,
and in solutions to clean food-processing equipment and utensils. [21CFR172.723, 21CFR178.1005]

The US Environmental Protection Agency (EPA) stipulates that Hydrogen Peroxide. when used as an ingredient in
an antimicrobial pesticide formulation. may be applied to food-contact surfaces in public eating places. and food-processing
equipment and utensils; when it is ready for use. the end-use concentration is not to exceed 21 ppm (0.0091%) Hydrogen
Peroxide. [40CFR180.940]

Hydrogen Peroxide (not to exceed 200 ppm; 0.02%) is used to reduce the bisulfite aldehyde complex in distilling
materials for processing spirits. [27CFR24.247]

OVER THE COUNTER (OTC)

Aqueous Hydrogen Peroxide has been historically present in oral mucosal injury drug products for use as an oral
wound healing agent. Oral wound healing agents have been marketed as aids in the healing of minor oral wounds by means
other than cleansing and irrigating.ﬂ or by serving as a protectant. Hydrogen Peroxide in aqueous solution is safe up to 3% for
use as oral wound healing agents.”’ but there are inadequate data to establish general recognition of its effectiveness for this
purpose [21CFR310.534]

Hydrogen Peroxide has a history of use as a first aid antiseptic.m Based on evidence currently available. there are
inadequate data fo establish general recognition of the safety and effectiveness of Hydrogen Peroxide for the specified uses of
external analgesic drug products to treat dermal poison ivy. poison oak. and poison sumac reactions. [21CFR310.545]

MEDICAL

Hydrogen Peroxide (20% aq.) has been used to treat corneal ulcerations, particularly in herpetic dendritic keratitis >
A product containing Hydrogen Peroxide (40%) has been approved for the treatment of seborrheic keratoses that are raised.’?

In an assessment to establish a permissible daily exposure (PDE) of Hydrogen Peroxide. the FDA Center for Drug
Evaluation and Research (CDER) Center for Biologics Evaluation and Research (CBER). in its guidance for the use of
reactive chemicals in drugs. stated that even though Hydrogen Peroxide is genotoxic. Hydrogen Peroxide is endogenously
produced in the body at such high levels as to exceed the levels encountered in oral care and other personal care products.’*
Therefore it was not considered appropriate to derive a PDE based on carcinogenicity data. Even an intake 1% of the
estimated endogenous production of 6.8 g/day. that is, 68 mg/day (or 68.000 pg/day) would not significantly add to the
background exposure of Hydrogen Peroxide in the body. i

In veterinary medicine. Hydrogen Peroxide is commonly used as an emetic at a concentration of 3%

AGRICULTURAL

Hydrogen Peroxide is'GRAS as a general purpose food additive for animal feed, when used as a bleaching agent in
accordance with good manufacturing practices (GMP) or feeding practices. [21CFR582.1366: 40CFR180.940] An
exemption from the requirement of a tolerance is established for residues of Hydrogen Peroxide in or on all food
commodities at the rate of = 1% Hydrogen Peroxide per application on growing and postharvest crops. [40CFR180.1197]

OTHER

In a safety assessment of Hydrogen Peroxide in household products. the Human and Environmental Risk
Assessment (HERA) program concluded that the use of Hydrogen Peroxide in household cleaning products raises no safety
concern for consumers.” In the US. Hydrogen Peroxide is used as a 90% solution in rocket propulsion.'!

TOXICOKINETIC STUDIES

Dermal Penetration

Hydrogen Peroxide is reactive, and degrades rapidly. due to reactions with all classes of organic biomolecules ® The
rapid degradation upon contact with skin explains the absence of systemic effects from dermal exposure to Hydrogen
Peroxide. However, it is possible that application of Hydrogen Peroxide solutions to damaged skin. or exceptional cases with
excessive amounts of exogenous Hydrogen Peroxide on skin. may result in some systemic exposure. If Hydrogen Peroxide
does penetrate the skin. it is presumed to degrade rapidly into molecular oxygen and water when in contact with blood or
other body fluids: therefore. measurement of dermal penetration would not be possible. Despite the fact that Hydrogen
Peroxide is a normal metabolite in cell metabolism and that Hydrogen Peroxide metabolism is understood (e.g.. through
catalase and glutathione peroxidase enzymes). data on the effects of exogenous Hydrogen Peroxide exposure in humans or
animals are limited and mainly consist of case reports of oxygen embolization following the degradation of Hydrogen
Peroxide after exposure to large amounts. No standard dermal penetration studies with Hydrogen Peroxide have been
successfully conducted. Based on the physico-chemical properties of Hydrogen Peroxide, 100% dermal penetration should
be used in the absence of more accurate information.

After application of 5% to 30% solutions of Hydro%en Peroxide on rat skin in vivo. some Hydrogen Peroxide could
be localized in the excised epidermis within a few minutes.'" By contrast. with human cadaver skin in vitro, only after the
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application of high Hydrogen Peroxide concentrations for several hours, or after pretreatment with hydroxylamine (inhibitor
of catalase). was Hydrogen Peroxide detectable in the dermis. Based on histochemical analysis. Hydrogen Peroxide was not
metabolized in the epidermis. and the passage was transepidermal. avoiding the “preformed pathways™ of skin appendages.
The localization of dermal emphysema, caused by liberation of oxygen, correlated for the most part with the distribution of
catalase activity within the tissue.

Absorption, Distribution, Metabolism, and Excretion (ADME)

Hydrogen Peroxide is a normal metabolite in aerobic cells.! Hydrogen Peroxide passes readily across biological
membranes. Under normal. physiological conditions. the concentration of Hydrogen Peroxide in tissues is 1 to 100 nM
(0.034 to 3.4 ng/L) depending upon the organ, cell type. oxygen pressure. and cell metabolic activity. > i

In biological systems. Hydrogen Peroxide is metabolized by catalase and glutathione peroxid:«xses.’3 The highest
activities are found in highly vascularized tissues such as the duodenum, liver, kidney, and mucous membrane ** In the
metabolism of Hydrogen Peroxide to water and oxygen. the decomposition rate in human plasma is approximately 0.01 to
0.05 M/min. Catalase is more efficient at the decomposition of higher concentrations of Hydrogen Peroxide: glutathione
peroxidase is more efficient at decomposing lower Hydrogen Peroxide concentrations. > Glutathione peroxidase is present in
cytosol and mitochondria but not in peroxisomes. A high glutathione peroxidase reduction activity of Hydrogen Peroxide is
found in liver and erythrocytes: moderate levels are found in the heart and Iungs. and a low activity is present in muscle.

In the presence of transition metals in cells. Hydrogen Peroxide can be reduced via the Haber-Weiss reaction.”® This
reaction produces hydroxyl radicals (free radicals) which are highly reactive and can result in lipid peroxidation.

At high uptake rates, Hydrogen Peroxide can pass the absorption surface and enter the adjacent tissues and blood
vessels, where it is rapidly degraded by catalases and molecular oxygen is liberated.""* Consequently. mechanical pressure
injury and oxygen embolism may be produced. In the view of the high degradation capacity for Hydrogen Peroxide in blood,
it is unlikely that it is systemically distributed: therefore. the endogenous steady state levels of the substance in tissues are
unlikely to be affected.

In rat blood diluted 1000 times. the half-life of Hydrogen Peroxide was less than 5 min at both 5 and 10 mg."L.6 For
20 mg/ml. the half-life was more than 4 h. In the study. concentrations of Hydrogen Peroxide were much greater than the
range of aqueous solutions in products orin-use concentrations. The study demonstrates the high efficacy of the
antioxidative system in blood. Furthermore. it supports the view that if Hydrogen Peroxide is entering blood circulation. it is
rapidly decomposed in blood and will not be systemically available. For this reason, the distribution of Hydrogen Peroxide
in the body is expected to be very limited after exposure to Hydrogen Peroxide solutions. Due to the rapid endogenous
transfon?_ation into water and oxygen. there is o specific excretion of Hydrogen Peroxide or a determinable degradation
product.”

Inhalation

Anesthetized rabbits (number and strain not specified) were administered aerosolized 1% to 6% aq. Hydrogen
Peroxide by inhalation."! The left atfial blood was found to be supersaturated with oxygen up to levels that corresponded to
oxygen administration at 3 atm. When the amount of Hydrogen Peroxide was increased. small bubbles began to appear in the
blood samples. The amount of arterial oxygen was the same with both 1% and 6% Hydrogen Peroxide. No further details
were provided.

Mucosal

Administration of Hydrogen Peroxide solutions to body cavities lined by mucous membranes, such as via
sublingual. intraperitoneal, and rectal administration, resulted in increased oxygen content of the draining venous blood and,
if the amounts of Hydrogen Peroxide were sufficiently high. formation of oxygen bubbles. ! Mongrel dogs were treated with
dilute saline solutions of Hydrogen Peroxide by colonic lavage or by lavage of the small and large bowel via an enterotomy.
Small amounts of a more concentrated solution (1.5% aq. or higher) produced immediate whitening of the mucosa. with
prompt appearance of bubbles in the circulation. More dilute (0.75% to 1.25% aq_.) solutions had the same effect when left in
contact with the bowel for a longer time (not specified) or when introduced under greater pressure or in greater volume for a
given length of bowel. Venous bubbling was never observed at concentrations less than 0.75% aq. Hydrogen Peroxide. In
none of the dogs did mesenteric thrombosis or intestinal gangrene develop. Application of 1% aq. Hydrogen Peroxide to the
serosal membrane caused whitening due to gas-filled small vessels; higher concentrations (up to 30% aq.) on the skin and
mucous membranes (of various species) caused lasting damage when subcutaneous emphysema and disturbances of local
blood circulation impaired tissue nutrition.

In two cats. sublingual application of 1.5 ml of 9% aq. '*0-labeled Hydrogen Peroxide or 0.1 ml 19% aq.
0-1abeled Hydrogen Peroxide was followed up with mass spectrometric analyses in arterial (femoral artery) blood and
exhaled air. Within approximately 1 h in the former case, and within half an hour in the latter case. one-third of the labeled
oxygen was exhaled. There was a rapid initial rise of the arterial blood 0 concentration, but the arterial blood oxygen
saturation gradually declined. probably because of impaired gas exchange in the lung due to oxygen embolism. !
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TOXICOLOGICAL STUDIES

Acute Dose Toxicity
Acute dose toxicity studies in animals summarized below are presented in Table 6.

ANIMAL

Dermal

In general. the acute dermal toxic effects of Hyvdrogen Peroxide were dependent on concentration as well as dose.
The dermal LDsy was = 8000 mg/kg Hydrogen Peroxide in mice; more mice died when the dose was applied at a higher
concentration (28% vs 10% aq.)."*

Dermally administered Hydrogen Peroxide (90% aq.) caused 4 of 12 rats to die at 4899 mg/kg and 9 of 12 to die at
5520 mg/kg.** In one study. dermally administered Hydrogen Peroxide (concentration not specified) did not cause any (n =
6) rats to die at 6900 mg/kg and 2 of 6 to die at 8280 mg/kg. In another study, 50% of the rats (n not specified) died at 4060
mg/kg (concentration not specified).

Dermal LDsgs in rabbits were = 2000 mg/kg. 9200 mg/kg. and 690 mgwkg with 35% aq.. 70% aq.. and 90%
Hydrogen Peroxide, respectively. that was administered under occlusion for 24 h.*** Clinical signs included lacrimation and
nasal discharge.

No cats died when 90% aq. Hydrogen Peroxide was dermally administered at 4361 mg/kg # Two of 5 pigs died
when dermally administered 2760 mg/kg Hydrogen Peroxide (concentration not specified).**

Oral

In general. the acute oral toxic effects of Hydrogen Peroxide were dependent on concentration as well as dose. The
oral LDs; of Hydrogen Peroxide (90% aq.) for mice was reported to be 2000 mgfkg.33

Oral LDsps in rats ranged from 1520 mg/kg to > 5000 mg/kg with approximately 10% aq. Hydrogen Peroxide.
The LDsgs at 35% aq. Hydrogen Peroxide were 1193 mg/kg in male rats and 1270 mg/kg in females. ™ At 60% aq.
Hydrogen Peroxide. the LDsgs in rats were 872 mg/kg in males and 801 mg/kg in females ' At 70% aq. Hydrogen Peroxide.
the LDs in rats ranged from 75 mg/kg to 1026 mg/kg **"' Clinical signs inrats administered 35% aq. Hydrogen Peroxide and
greater included tremors. decreased motility. prostration. and oral, ocular. and nasal discharge. Most rats that died had
reddened lungs, hemorrhagic and white stomachs. and blood-filled intestines: some had white tongues.>**

Dogs administered one or two oral doses (manner of administration not specified) of Hydrogen Peroxide (2 ml/kg:
3% aq.) vomited within 4.5 min; the most severe lesions identified were gastric ulcers and gastric degeneration and necrosis.
evident at 4 and 24 h following treatment >’
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Inhalation

In inhalation studies. increasing concentrations of Hydrogen Peroxide and times of exposure had increasingly
corrosive effects on the pulmonary tract. Mortality rates increased accordingly.

In mice, the concentration at which a 50% reduction of the respiratory rate was observed (RDsp) was 665 mg/'m3
Hydrogen Peroxide (70% aq.) and the exposure concentration at which a 50% reduction of the minute volume was observed
was 696 mg:‘m3.2 In another experiment. the RDsp in mice (n = 8) was 113 ppm (calculated as 157 mgw’mz; concentration of
Hydrogen Peroxide not specified) when exposure was 60 min ** At up to 5000 mg/m® Hydrogen Peroxide (concentration not
specified) there were no deaths but there was necrosis of the bronchial epithelium and pulmonary congestion: half of the 10
mice died after 10 to 15 min of exposure at 11.877 and 13.287 mg#‘ms.” Exposure to 920 to 2000 mg;"m3 Hydrogen Peroxide
(70% aq.) via inhalation was lethal to at least some mice (n not specified).!’ At necropsy. subcutaneous emphysema and
hemorrhages, red lymph nodes, and diffuse red lungs were observed. No treatment-related mortalities were observed in mice
exposed to up to 3220 mg/m’ Hydroggn Peroxide (70% aq.) for up to 30 min; longer exposure to 3130 mg/m’ (1 h) and 880
mg,"m3 (2 h) was lethal to all 4 mice.™ One study reported the lethal dose for mice to be > 16.1 ppm (calculated as 23 mg:‘m3 :
only test dose) Hydrogen Peroxide (90% aq.) when exposed for 4 h.3° In mice, concentrations of 3600 to 5200 mg/m’
Hydrogen Peroxide (90% aq.). there was no mortality. but congestion of lungs and necrosis of bronchial epithelium were
observed: at 9400 mg/m’, lethal range (LCyo) was reached with death occurring 6 days following exposure.’

In rats. at 170 mgjm3 Hydrogen Peroxide (50% aq.). clinical signs were minimal during inhalation exposure
(decreased activity and eye closure). but a few responses. such as nasal discharge, were observed >* There were no deaths in
rats exposed to vaporized 90% aq. Hoydrogen Peroxide for 8 h; at necropsy. most lungs exhibited many areas of alveolar
emphysema and severe congestion" There were no deaths when rats were exposed to 338 to 427 mg/m’ of 90% aq.
Hydrogen Peroxide vapor in a glass chamber *® In another study. the lethal dose in rats exposed to 90% aq. Hydrogen
Peroxide by inhalation was = 16.1 ppm (only test dose; calculated as 23 mgv"ms).” In rats exposed to vapor-phase Hydrogen
Peroxide in a nose-only apparafus for 2 hours, there were no changes observed in light microscopy at 0.014 and 0.025
mg,’msghowever, electron microscopy revealed an increase in the number of neutrophils in capillary spaces adjacent to
terminal respiratory bronchioles and in alveolar ducts in lungs from rats after inhalation of 0.025 mg/m’® *! In one study in
which rats were exposed to Hydrogen Peroxide vapors for 4 h. the median lethal concentration (LCsq) was 2000 mgr"ms. the
lowest-observed-effective-concentration (LOEC) for respiratory mucosa effects was 60 mg/m’. and the LOEC for skin effects

63



(moderate hyperemia and transmnt thickening because of oxygen bubbles in skin) was 110 mg/m Exposure to Hydrogen
Peroxide aerosols (up to 37 mg/m’) for 4 hours did not alter baseline airway resistance, dynamic elgstance slope of
inspiratory pressure generation. or arterial blood pressure and blood gas measurements in rabbifs. 2

HUMAN

Dermal

In humans. Hydrogen Peroxide administered to the skin has been reported to cause transient (lasting 10 to 15 min
after 1 min exposure) dermal blanching starting at 3% aq.**

Inhalation

Human exposure by inhalation may result in extreme irritation and inflammation of the nose. throat and respiratory
tract. pulmonary edema. headache. dizziness. nausea. vomiting, dlanhea irritability, insomnia. hyper-reflexia. tremors and
numbness of extremities. convulsions. unconsciousness. and shock.*® The latter symptoms are a result of severe systemic
poisoning.

Subjects (n= 11) were exposed to Hydrogen Perox:de (30% aq.; 0.0.5. and 2.2 ppm; calculated as 0, 0.7, and 3.08
mg/m ) vapors for 2 h at rest in an exposure chamber (20 m ) Symptoms related to uﬁtation and central nervous system
(CNS) effects were rated with Visual Analog Scales. The ratings varied considerably but were generally low and with no
significant differences between exposure conditions. although the ratings of smell nasal irritation. and throat irritation
showed borderline tendencnes to increase at 3 08 mg/m’. but not at 0.7 mg/m’. Nasal airway resistance increased after
exposure to 3.08 mg/ /m’, but not at 0.7 mg,m No exposure-related effects on pulmonary function. nasal swelling. breathing
frequency. and blmkmg frequency were detected. No clear effects were seen on markers of inflammation and coagulation
(e.g.. interleukin-6, C-reactive protein. serum amyloid A. fibrinogen. factor VIIL von Willebrand factor, and Clara cell
protei? in plasma). The authors concluded that Hydrogen Peroxide was slightly irritating at 3.08 mg/m’. but not at 0.7
mg/m’. .

In 32 subjects, the threshold of detection for irritation through inhalation exposure was 10 mg/m’ (independent of
the exposure time. which was from 5 minutes to 4 h) when Hydrogen Peroxide (concentration not provided) vapor was
inhaled through the nose using a face mask.’

Short-Term Toxicity Studies

Dermal
No published short-term dermal toxicify studies were discovered and no unpublished data were submitted.

Oral

Short-term oral toxicity studies summarized below are presented in Table 7.

In general. orally administered Hydrogen Peroxide caused inflammation of and erosion to the upper digestive tract
of mice and rats. Mice administered Hydrogen Peroxide (0.3% and 0.6%) in drinking water had decreased body weights over
2 weeks; mice died when administered 1% Hydfogen Peroxide or g,rea\ter.33 In another 2-week study in mice exposed to
Hydrogen Peroxide in drinking water. the mice had reduced water consumption and weight gains at 1000 mg/1 and greater; at
necropsy. degenerative (minimal to mild erosions) and regeneranve (minimal to mild hype!plasxa) changes in the mucosa of
the stomach and/or duodenum in the 3000 and 6000 mg/1 groups in both sexes were observed.”> The overall NOAEL for
pathology was 1000 mg/1 for both sexes.

In a 3-week drinking water study in rats of 0.45% Hydrogen Peroxide. there was a decrease in fluid consumption
and body weights: there were no differences in relative weights in testes. kidneys. spleen. or heart® Ina 40-day oral study in
rats. no deaths were reported and no toxic effects were observed at doses < 30 mg/kg/day (via gavage). but blood effects
(reduction of hematocrit values. blood plasma proteins concentrations. and plasma catalase activity) were observed at 60
mg/kg; the lowest-observed-adverse-effects-level (LOAEL) was 30 mg/kg/day.*® In another gavage study in rats.
administration of 1/5 and 1/10 of the LDs; (actual dose not specnﬁed) for 45 days caused blood effects (increased blood
peroxxdase activity) and inflammatory responses in the stomach wall ¥ In an 8-week drinking water study. 7 of 24 rats died
in the 1.5% Hydrogen Peroxxde group: dose-dependent extensive carious lesions and pathological changes in the
periodontium were observed.”” Ina 12-week oral gavage toxicity study in rats, there were no mortalities at up to 506 mg/kg
of 5% aq. Hydrogen Peroxide. but there were blood effects (reduced hemoglobin concentration. erythrocyte count. blood
corpuscle volume. serum glutamic-oxaloacetic transaminase (SGOT). and serum glutamic pyruvic transaminase (SGPT) at
this dose; there were also changes to the weights of kidneys. livers. and hearts (decreased) and to adrenal glands and testes
(mcteased)

Inhalation

Short-term inhalation toxicity studies summarized below are presented in Table 8.
Mice exposed to Hydrogen Peroxide (90% aq.; 79 or 107 mg/m®) for 6 h per day for 2 to 3 day per week. for up to 4
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weeks. had nasal discharge. edematous feet. and irritation of the skin at week 2 and hair loss around the nose (probably due to
scratching due to irritation) at week 5; seven of nine mice died after eight exposures in the 10\\ -dose group. and in the high
dose group, five of 10 mice died after eight exposures and eight of 10 died after 18 exposures Rats exposed to aerosolized
Hydrogen Peroxide (50% aq.) 5 days per week. 6 h per day, for 28 days showed clinical signs at 14.6 mg/m” (including
reddened nose, salivation. uregula: breathing). but not at 2.88 mg/ 'm’; the no-observed-effects-level (NOEL) was 2.9 mg/m’
and the LOAEL was 14.6 mg/m®. ? Rats exposed to 93 mg/m” Hydrogen Peroxide (90% aq.) for 6 h per day for 2 to 5 days
per week for 7 weeks (30 exposures) showed signs of nasal mtanon and profuse discharge at 2 weeks. lung congestion and
hair loss (probably due to scratching due to irritation) at 5 w eeks.”’ In black rabbits exposed to 90% Hydrogen Peroxide (30
mg/m’) vapor for 6 h per day. 5 days per week for 12 weeks. there were no effects observed except for the bleaching of the
fur and some irritation around the nose.

Subchronic Toxicity Studies

Dermal

Shaved rats (strain and n not specified) were exposed to Hydrogen Peroxide vapor (0.1t0 10.1 mg/m ) Shperday, S
day per week. for up to 4 months in whole body chambers.>** After 2 months at 1 mg/m’. examination of the epidermis of
the backs of the rats revealed an increase in the activity of monoamine oxidase (MAO) and nicotinamide adenine
dinucleotide (NAD)-diaphorase. and after 4 months. an increase in MAO. NAD-diaphorase. succinate dehydrogenase activity
(SDH). and lactate dehydrogenase. At 4 months, there was significant dysﬁmcnon of the horny layer of the skin. The
lowest-observed-effect-level (LOEL) was 1.0 mg/ ‘m’ and the NOEL was 0.1 mglm for enzyme activities in the skin.

Nine hair dye formulations (1 ml/’kg) each in 1:1 mixtures with Hydrogen Peroxide (6% aq.) were applied fo the
clipped dorsal lateral skin of the thoracic-lumbar area of New Zealand White rabbits (n = 6/sex) twice daily for 13 w eeks.

The applications were alternated between the sides of the rabbits to minimize dermal irritation. The skin of three rabbits/sex
in each group was abraded before the first treatment. The rabbits were restrained for 1 h after application. and then the
application sites were shampooed. rinsed, and dried. Three separate control groups (n = 12/sex) were treated the same as the
treatment groups without the hair dye.

There was no evidence of test substance-induced toxicity observed. Body weight gains of all test groups were
similar to controls. Five control and five test rabbits died during the study due to complications during cardiac puncture to
collect blood. There were some differences in the clinical chemistry and hematologic values between test and control groups
at the various sampling intervals that were not considered to be of toxicological significance because of either the direction or
continuity of the differences or the fact'that they fell within the range of historical control values. There were a few instances
when there were differences in relative organ weights between a test group and the combined controls. however there were
no differences when the group was compared with each control group separately. In no instance were any of the relative
organ weight differences accompanied by histological evidence of toxicity. The results of the urinalyses were unremarkable.
The treated skin showed slight thickening in some groups. which was expected due to the frequency of dye application. No
gross abnormalities were seen at necropsy. and no microscopic lesions were seen that were deemed to be due to the
administration of the hair dye formulations containing Hydrogen Peroxide. The incidence and severity of disease processes
common to laboratory rabbits was not affected by the experimental treatments.*

Oral

Subchronic oral toxicity studies summarized below are presented in Table 7.

In an approximately 90-day drinking water study in mice. the overall LOEL was 300 ppm and the overall NOEL
was 100 ppm (26 and 37 mg/kg/day for males and females. respectively) based on dose-related reductions in feed and water
consumption and duodenal mucosal hyperplasia.® All effects noted during the treatment period were reversible. In a 100- day

dietary study in rats. there were no deaths reported when Hydrogen Peroxide was administered in feed at up to 60 mg/kg.”

Inhalation

Subchronic inhalation studies summarized below are presented in Table 8.

In rats exposed to Hydrogen Peroxide (concentration not spectﬁed) in whole body chambers for 5 h per day. 5 days
per week for up to 4 months, the threshold for lung effects was 10 mg/ 'm®; the NOEL was 1 mg/ 'm’ and the LOEL was 10
mg/m’ > There were no mortalities when rats were exposed to Hydrogen Peroxide (50% aq.) up to 10.3 mg/m’ for 6 h per
day. 5 days per week, for 13 weeks: the NOAEL was 3.6 mg/m’ for male and female rats for decreased liver and thymus
weights.> Irritation was noted around the nose of rabbits exposed to 90% aq. Hydrogen Peroxide at 22 ppm (calculated as
30.77 mg/m®) for 3 months *

Chronic Toxicity Studies

Oral
Chronic oral toxicity studies summarized below are presented in Table 7.
In a 100-week drinking water study of Hydrogen Peroxide (0.1% and 0.4% aq.) in mice. erosion in the stomach
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occurred after 40 weeks. duodenal hyperplasia after 55 weeks. @30 1 a 6-month gavage study in rabbits. the NOAEL was
0.005 mg/kg/day due to changes in hematology and enzyme activities.”

Inhalation

The chronic inhalation study summarized below is presented in Table S

In two dogs exposed to aerosolized 90% Hydrogen Peroxide (10 mg/m’ ) for 6 h per day. 4 to 5 days per week for 26
weeks, the only observed effects were fur bleaching and loss at 14 weeks. and sporadic sneezing and lacrimation at 23
weeks. ¥ At necropsy at 26 weeks, the lungs had areas of atelectasis and emphysema, and there were some hyperplasia in
bronchial musculature.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY (DART) STUDIES

Dermal

The teratogenicity of nine oxidative hair dye formulations was tested using Charles River CD rats (n= 20).45 The
oxidative formulations were each mixed 1:1 with Hydrogen Peroxide (6% aq.) immediately prior to application (2 ml’kg/day)
to shaved backs. The test materials were applied to the shaved dorsoscapular area of pregnant rats on every third gestation
day (GD days 1. 4. 7. 10. 13, 16. and 19). Positive controls were administered oral acetylsalicylic acid (250 mg/kg) on GD 6
to 16. Three separate negative control groups were shaved. but not treated. No maternal toxicity was observed. there were
no treatment effects on implantation or intrauterine growth. or survival. and there was no evidence of external. visceral. or
skeletal malformation.

Six composite test materials. representative of commercial oxidative hair dye formulations, were evaluated in
Sprague-Dawley rats (n = 20/sex) in a two-generation study of reproduction.®! The dyes were each mixed 1:1 with Hydrogen
Peroxide (6% aq.) and then applied (0.5 ml) twice weekly to the clipped backs of the rats. The treatment of the F; rats began
at 6 to 8 weeks of age. and rats of the second litter (F,;,) began treatment at weaning. Breeding for both generations began at
100 days of age. and dermal applications continued throughout mating. gestation. and lactation periods. Occasional mild
dermatitis was the only adverse effect noted. Body weight gain, feed consumption. survival. and reproductive indices
(fertility. gestation. live birth and survival, and weaning-weight) in Ey,, Fiu. Fa,. and Fyy litters were similar to controls.

Oral

Hydrogen Peroxide (30% aq; 0.33% and 1%) was administered to male mice (strain and n not specified) in drinking
water for 7. 21. or 28 days premating >* After mating. the female mice were also administered Hydrogen Peroxide (0. 0.33%
or 1%) in drinking water. All mated female mice became pregnant, the pups were healthy. and the litters were of normal
size. Pregnant mice in the high-dose group had some delay in parturition compared to controls; however. the effect was
small and inconsistent. The concentration. morphology. and motility of the spermatozoa (tested in three mice) after 3 weeks
of treatment appeared normal.

Female and male Osbome—Mendel rats (n not specified) were administered Hydrogen Peroxide (0.45%) in drinking
water for 5 months prior to matmg > Thefemales continued to be treated through parturition. Six of the male offspring were
also administered Hydrogen Peroxide {0.45%) in drinking water for 9 months. The litters of the treated females were normal.
The only observed effect in the male offSpring was a statistically significant reduction in weight (411 g vs 521 g in controls).

Aqueous solutions of Hydrogen Peroxide (0.02%. 0.1%. 2%. or 10%) were mixed with powdered feed and
administered to pregnant Wistar rats (n =7 to 11) for 1 week “during the critical period of pregnancy” (no further explanation
was provided: no control group was specified).!’ Most of the dams (n = 5 to 8) were killed and the pups removed and
examined on gestation day 20; some (n="2 to 3) were allowed to deliver their pup and were followed for 4 weeks. The body
weights of the dams in the high-dose group did not increase markedly. Fetal resorptions were increased and the fetal body
weights were decreased. Most of the fetuses were close to death. No external malformations were observed in any group.
Hemorrhaging (in the eyes, parietal region of the brain. cardiopulmonary region. and torso) increased dose-dependently in the
0.1% to 10% dose range. Skeletal hypoplasia was dose-dependent in the two highest dose groups. In the litters that were
allowed to be delivered. all of the neonates in the high-dose group died within 1 week post-partum. Body weights were low
and the number of live births decreased in the high-dose group. In the other groups there was no major effect on the
development of neonates.

It was reported that the concentration of Hydrogen Peroxide in the feed decreased to 1/10 after 24 h and to almost
zero at 72 h. The authors of the study stated that “the amount of residue was determined and consumption was estimated;”
however. it is not stated how frequently fresh feed was prepared. Nevertheless. it seems likely that the dams did ingested
Hydrogen Peroxide evidenced by that there was not much of an increase in dam body weight at the high-dose level. The
authors proposed that the observed effects on fetal development were due to the breakdown of essential nutrients in food by
Hydrogen Peroxide.

Male and female rats (strain and n not spec:ﬁed) were administered Hydrogen Peroxide (0.005 to 50 mg/kg: 1/10 to
1/5 LDsy; vehicle not specified) by gavage for 6 months.”> Females had modified estrus cycles and the males had decreased
sperm mobility. The rats were then mated. At the highest dose, 3 out of 9 females produced litters. compared to 7 out of 9 in
the control group (not described). Body weights of the offspring in the high-dose group were reduced compared to controls.
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GENOTOXICITY STUDIES
In vitro and animal in vivo genotoxicity studies summarized below are presented in Table 9.

In Vitro

There are numerous genotoxicity studies of Hydrogen Peroxide. A representative sample is presented here. When
available. the starting concentration of the Hydrogen Peroxide tested is stated in Table 9.

The results in Ames assays conducted on Hydrogen Peroxide were not consistent. In most of the Ames assays
presented, Hydrogen Peroxide (concentrations not specified in most assays) increased the number of revertant colonies in
Salmonella fyphimurium strains without metabolic activation (3% or 30% in those assays with concentrations of Hydrogen
Peroxide provid»_qu;”"8 however, there were a few assays where the results were negative for genotoxicity (3% in two of
these ass::\ys)A33 585560 1 one assay with metabolic activation. 3% Hydrogen Peroxide was mutagenic in strain TA100. but
not in TA98, TA1535, TA1537. and TA1538.%¥ and in another, Hydrogen Peroxide (concentrations not specified) without
metabolic activation was weakly mutagenic in strain TA102. but less genotoxic with metabolic activation. B3 1n Ames
assays in Escherichia coli. Hydrogen Peroxide was positive for genotoxicify in one assay (concentrations not specified).®’
and negative for genotoxicity in another assay (3% Hydrogen Peroxide).28 In one other assay. Hydrogen Peroxide was
genotoxic to E. coli without metabolic activation and not mutagenic with metabolic activation. In other Ames-type assays.
Hydrogen Peroxide (concentrations not specified) was mutagenic in E. coli. Bacillus subtilis, and Saccharomyces
cerevisiae 5%

In bacterial forward mutation assays, Hydrogen Peroxide (30% aq.) was genotoxic to E. coli K12 kat(-) and kat(+)
strains at 75 and 600 nmol/ml. respectively.“ and to E. coli (DB2) starting at 24 pg/ml (concentrations not s"».peciﬁed).67
Hydrogen Peroxide was genotoxic to B. subtilis (168DB) at 0.0005% aq. Hydrob%en Peroxide (concentration not specified)
was not genotoxic to Chinese hamster luné fibroblast (V79) cells up to 300 ymol ™ Results were ambiguous for S.
nyphimurium TA100 up to 7.5 pmol/plate™ and positive for TA102 at 75 pg/plate without metabolic activation.®! InanL-
arabinose bacterial forward mutation assay, Hydrogen Peroxide (concentrations not specified) was genotoxic to S.
typhimurium (BA9 and BA13) starting at 2041 nmol/ml. %0

In a chromosomal aberration test. Hydrogen Peroxide (concentration not specified) was genotoxic to Chinese
hamster ovary (CHO) cells starting at 10 nl/ml with metabolic activation and 25.31 nl/ml without metabolic activatipn.3 and
in a second test, Hydrogen Peroxide (30% in saline) was genotoxic to Chinese hamster fibroblasts at 0.25 m}gfplate b
Hydrogen Peroxide (concentration not specified) was also mutagenic to'murine splenocytes.”> V79 cells.*™ and Syrian
hamster embryo (SHE) cells®™™ in chromosomal aberration tests. Hydrogen Peroxide (concentration not specified) was
mutagenic to human leukocytes and embryonic fibroblasts. > Hydrogen Peroxide increased the number of abnormal
metaphases in CHO-K1 cells without, but not with. metabolic activation.

In mouse lymphoma assays. Hydrogen Peroxide increased the mutation frequency in mouse lymphoma cells without
metabolic activation.>”® Hydrogen Peroxide did not increase the mutation frequency in mouse lymphoma cells with
metabolic activation.

In various assays. Hydrogen Peroxide had mixed resuits in V79 cells.®*7"* In sister chromatid exchange (SCE)
assays. Hydrogen Peroxide (concentrations not specified) was mutagenic in V79 cells without metabolic activation, but was
not mutagenic, or was mutagenic to a lesser extent. with metabolic activation *7%!%2 Hydrogen Peroxide (concentrations
not specified) was mutagenic in CHO cells starting at 10 to 20 1M without metabolic activation, but was not mutagenic. or
was mutagenic to a lesser extent. with metabolic activation®**" Hydrogen Peroxide (concentrations not specified)
increased the number of SCEs at 300 yM in SHE cells.® Hydrogen Peroxide (concentrations not specified) was mutagenic at
20 puM in human lymphocytes but not in ' whole blood; metabolic activation reduced Hydrogen Peroxide-induced SCEs.
Hydrogen Peroxide (concentrations not specified). without metabolic activation. was mutagenic to D98/AH2 human cells %

In an endo-reduplicated cells assay. Hydrogen Peroxide (concentrations not specified) was mutagenic to CHO
AUXBI cells starting at 160 pM in a dose-dependent manner.® In an unscheduled DNA synthesis (UDS) in mammalian
cells assay using rat hepatocytes. Hydrogen Peroxide (35.7% aq.) caused a dose-dependent increase in net nuclear grain
(NNG) values at 6.25 to 25 pg/mi*

In comet assays. Hydro%en Peroxide was mutagenic in mouse lymphoma cells.” rat hepatocytes, *L S, cerevisiae.™
and V79 cells (40 gflM 37%aq.).” Hydrogen Peroxide was also mutagenic to human breast adenocarcinoma cell lines MCF-
7 and MCF-10A." human lymphocytes . %5 human fibroblasts (30 uM: 37% aq.),”'96 immortalized cervical cancer (HeLa)
cells (30 pM).***7 and liver hepatoceltular carcinoma (HEP G2) cells (40 pM: 0.3 M).***¥ In a combined comet
assay/micronucleus assay using human lymphoblastoid TK6 cells. Hydrogen Peroxide (concentration not specified) was
genotoxic in the comet assay at 50 pM and at 100 uM in the micronucleus assay.” In another combined comet
assay/micronucleus assay in V79 cells. Hydrogen Peroxide was genotoxic at 80 uM and at 40 uM. respectively.'®

In a multi-test assay, Hydrogen Peroxide (concentration not specified) was not genotoxic in two DNA adduct assays
up to 500 uM (but was genotoxic at 500 pM in a comet assay). at 20 in a micronucleus test, and at 100 uM in a tk+/~
gene mutation assay. all using L5178Y tk+/— mouse lymphoma cells.” Hydrogen Peroxide (37% aq.) was not mutagenic at
110 uM in V79 cells in a hypoxanthine-guanine phosphoribosyltransferase (HPRT) assay.*®
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In Vivo
ANIMAL
In a mammalian erythrocyte micronucleus test usxng mice, Hydrogen Peroxide. administered by intraperitoneal
injection (i.p.). was not genotoxic at up to 2000 mg/kg> Hydrogen Peroxide. administered in drinking water, was not
genotoxic to mice atupto 536 and 774 mg/kg/day for males and females, respectively. in a second mammalian erythrocyte

m1ctonucleus test.? In an UDS test. intravenously (i.v.) administered Hydrogen Peroxide (50 mg,kg) did not induce UDS in
rats.® Hydrogen Peroxide (200 mmol) was not genotoxic to mice in a dermal genotoxicity assay.’

HUMAN

The gingival tissue of the teeth (central incisors) of subjects (n = 30) was isolated with a light-polymerized resin
dam. and a whitening gel containing Hydrogen Peroxide (35%) was administered three times for 15 min over 45 min ' This
procedure was repeated 1 week later. Exfoliated oral mucosa gingival epithelial cells and upper lip lining were collected at
baseline and 1 month after the second treatment. The scraped cells were placed on clean glass slides. smears prepared. and
two blinded examiners performed cell and micronuclei counts. The frequency of micronuclei was not increased after
administration of Hydrogen Peroxide in both the gingival tissue and upper lip. The authors concluded that the test material
did not induce DNA damage to the gingival and lip tissue.

In conjunction with an epidemiological study where the treatment group (n = 6 women. 4 men) had their hair dyed
13 times at intervals of 3 to 6 weeks with commercial preparations. SCEs were examined in peripheral lymphocytes. -
Blood samples were taken 3 weeks before the hair-dyeing treatment. and 24 h after each of the first three and last three dying
treatments. There were no increases in SCEs at any point in the experiment. [See Epidemiological Studies for more
information ]

CARCINOGENICITY STUDIES
Carcinogenicity studies summarized below are described in Table 10:
ANIMAL

Dermal

Hydrogen Peroxide (at up to 15% aq.) was not carcinogenic when dermally administered to mice and rats }7->1103-1%5
Three different hair dye formulations, eachmixed 1:1 with Hydrogen Peroxide (6% aq.). did not cause skin fumors when
applied once weekly or every other week to mice for 18 months ! Mice dermally administered Hydrogen Peroxide (30%
gg in :k 1: }Osm.lxmre with acetone) twice-weekly for 25 weeks did not develop squamous-cell carcinoma when observed up to

weeks.

Hydrogen Peroxide (6% aq.) in a 1:1 mixture with oxidized p-phenylenediamine (5% p-phenylenediamine in 2%
ammonium hydroxide) did‘not cause any skin fumors. but caused an mcrease in other types of tumors in rats when
administered subcutaneously and topically once per week for 18 months.* Multiple hair dye formulations. each mixed 1:1
with Hys(llrlggen Peroxide (6% aq.), applied to the skin of rats twice weekly for at least 2 years did not cause any skin
fumors.™

Oral

In general, Hydrogen Peroxide in drinking water caused duodenal nodules in mice. Hydrogen Peroxide caused mild
to minimal duodenal mucosal hyperplasia (reversible during the recovery period) in mice at 1000 and 3000 ppm in drinking
water:; the NOAEL was 100 ppm (26 and 37 mg/kg/day for males and females. respecuvely) Hydrogen Peroxide (0.1%)
adnnmstered in drinking water for 100 weeks did not increase the numbers of adenomas and carcinomas of the duodenum in
mice.* However, ata hi gher concentration. Hydrogen Peroxide (0.4%) in drinking water caused gastric erosxon.s and
duodenal plaques at 30 days that were present consistently at each subsequent time period up to 700 days.*® Nodules were
observed in both the duodenum and stomach from 90 days until the end of the experiment; lesions were reversible after
stopping treatment with Hydrogen Peroxide. In another experiment. Hydrogen Peroxide (0.4%) in drinking water caused
duodenal nodules at 90 days in three strams of mice.” Hydrogen Peroxide (0.4%) in drinking water caused duodenal nodules
at 6 or 7 months in four strains of mice.** Hydrogen Peroxide administered i in dnnkmg water at up to 0.6% for 78 weeks did
not increase the number of tumors in testes, mammary glands, or skin in rats.”

Mucosal
Hydrogen Peroxide (0.75% in a dentifrice) was administered into the buccal cheek pouches of hamsters for 20
weeks.'® No neoplasms were observed.
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HUMAN

IARC determined that there is inadequate evidence in humans to come to a conclusion on the carcinogenicity of
Hydrogen Peroxide and that there is limited evidence in experimental animals on the carcinogenicity of Hydrogen
Peroxide.'” IARC concluded that Hydrogen Peroxide “is not classifiable as to its carcinogenicity to humans (Group 3).”

Co-Carcinogenicity

Dermal

Hydrogen Peroxide (3% aq.) was administered to the skin of mice for up to 56 weeks after a single application of
7.12-dimethylbenz[a]anthracene (DMBA; a tumor in.itiator).lmz There were no skin fumors observed at necropsy at weeks 10.
26. 52, or 58. In another study. Hydrogen Peroxide (up to 30% aq.) was dermally administered for 25 weeks after a single
application of DMBA. Hydrogen Peroxide was found to be an ineffective skin fumor promotor. 10

Hydrogen Peroxide (30% aq.) was administered once, followed by weekly applications of 12-O-tetradecanoyl-
phorbol 13-acetate (TPA: a tumor promoter) for 25 weeks.'” The initial administration of Hydrogen Peroxide did not cause
or increase dermal tumors in the skin of mice.

Oral

Two groups of rats were administered N-methyl-N-nitro-N-nitrosoguanidine (MNNG:; a carcinogen) in their
drinking water for 8 weeks followed by either Hydrogen Peroxide (og%) in their water or plain water for 32 weeks. Hydrogen
Peroxide did not increase the number of gastrointestinal tumors. >

Mucosal

Hydrogen Peroxide (3% and 30% aq.) was administered to the buccal cheek pouches of hamsters, concurrently with,
or without, DMBA for 19 and 22 weeks.*> Hydrogen Peroxide at 3% did not cause or increase the instances of preneoplastic
lesions alone or with DMBA. However. at 30% Hydrogen Peroxide with DMBA. epidermoid carcinomas were observed by
22 weeks.

In hamsters administered Hydrogen Peroxide (30% aq.) for 24 weeks to the cheek pouches after a single dose of
4-(nitrosomethylamino)-1-(3-pyridyl)-1-butanone (NNK: a carcinoglen), 1 out of 32 hamsters developed a cheek pouch
adenoma and there was an increase in the instances of other tumors.’'” In hamsters that were administered NNK and
Hydrogen Peroxide simultaneously. 23 out of 32 developed tumors. There were no instances of tumors in control groups that
were administered NNK alone or Hydrogen Peroxide alone.

OTHER RELEVANT STUDIES

Dermatitis and Alopecia

Hair dye ingredients. including Hydrogen Peroxide (concentration not specified). were applied to the dorsal region
of female C57BL/6 mice (n= 5 or 6) daily for 3 consecutive days and evaluated for dermatitis and hair loss."*! The test
materials were applied to the backs of the mice (2 x 5 cm) for 30 min: the test sites were then washed with tap water. The
applied concentrations were selected based on their respective contents in commercial hair dye products. Three days after
final hair-dyeing. photographs of mice were taken and the extent of hair loss was determined by measuring the area without
hair using image processing and analysis software. Signs of hair loss and dermatitis (epidermal hyperplasia and
inflammatory cell infiltration in the deep dermis and subcutaneous fat layer) developed in all groups treated with the
component combinations containing Hydrogen Peroxide and the neutralized dye mixture (containing monoethanolamine
(MEA) and toluene-2.5-diamine sulfate/p-phenylenediamine/resorcinol). The groups without either Hydrogen Peroxide or
the neutralized dye mixture did not have hair loss or dermatitis, suggesting that both Hydrogen Peroxide and the neutralized
dye mixture were necessary for inducing hair loss and dermatitis.

The experiment was repeated with the following test materials: a) control (treated with a basic formulation of hair
dye): b) 6% MEA + 10% neutralized dye mixture; c) 4.5% aq. Hydrogen Peroxide; and d) 6% aq. Hydrogen Peroxide +4.5%
MEA + 10% neutralized dye mixture. The group that contained Hydrogen Peroxide and MEA had increased hair loss
compared to controls. Hydrogen Peroxide or MEA alone or in other combinations did not increase hair loss.

In a third experiment. Hydrogen Peroxide (6% aq.) was administered to the mice with MEA (0%, 3%. or 6%) and
MEA (6%) was administered to the mice with Hydrogen Peroxide (0%. 3%. or 6% aq.). There was no hair loss or dermal
damage when Hydrogen Peroxide or MEA were administered alone. There was a concentration-dependent increase in hair
loss and dermal damage for Hydrogen Peroxide with the addition of MEA and for MEA with the addition of Hydrogen
Peroxide. The authors concluded that hair dye-induced hair loss and dermatitis were caused by the combination of Hydrogen
Peroxide and MEA '
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DERMAL IRRITATION AND SENSITIZATION STUDIES
Irritation

ANIMAL

Dermal irritation studies in animals are summarized in Table 11.

In rabbits. generally, Hydrogen Peroxide was not irrifating at up to 10% aq. and mildly urntatmg to irritating at 35%
aq.: at approximately 50% aq. and above. Hydrogen Peroxide was severel;( irritating and corrosive. A Hydrogen Peroxide
was not irritating to intact and abraded skin at 3% and 6% aq. in rabbits.™"* At 8% and 10% aq.. erythema and edema were
observed, but Hydrogen Peroxide was still rated as a non-irritant. 23 At35% aq. Hydrogen Peroxide, erythema edema. and
blanching of the test sites were observed in rabbrts and the test substance was found to be a dermal irritant >¥ At492% aq..
Hydrogen Peroxide was corrosive to rabbit skin.> Dermal exposure to 50% aq. Hydrogen Peroxide for 1 or 4 h exposure was
corrosive.” Dermal exposure to Hydrogen Peroxide at 70% aq. for 3 min caused moderate erythema and mild edema. and
exposure for 30 min was corrosive. 3

A single application of 15% or 30% aq. Hydrogen Peroxide caused extensive epidermolysis. inflammation and
vascular injury to mouse skin ! Inrats, skin exposed to 3% to 10% aq. Hydrogen Peroxide had mild focal epidermal
thickening, which had keratinocytes with signs of pyknosis. - Intracytoplasmic edema was sporadically observed at and
around thickened skin. especially in the basal layer. The severity of the effects increased in a dose-dependent manner.
Different solutions of 3% or 6% Hydrogen Peroxide were non-irritating or mildly irritating to intact guinea pig skin; in
abraded skin. one of these solutions at 3% and one at 6% were strongly irritating, while the other preparations were at most
only mildly irritating.”

HUMAN

The hands of subjects (n = 32) were exposed to Hydrogen Peroxide vapor (how the vapor was produced was not
specified)."”* The lowest-observed-adverse-effects concentration (LOAEC) for skin irritation was 20 mg/m’® (14.2 ml/m’)
after 4 h and 180 mg/m’ (128 mi/m’ ) after 5 min. This study was not used for evaluation by the MAK-Value Documentaries
because of the inadequate documentation. but is included here for informational purposes. (A MAK value is the maximum
permissible concentration of a substance as a gas vapor or aerosol in the air at the workplace )!**

Sensitization

ANIMAL

In 2 Magnusson-Kligman assay of Hydrogen Peroxide (0.1 ml), six induction applications at 0.1% aq.
(intradermally) or at 3% aq. (epicutaneously to abraded skin) were administered to guinea pigs (n=5).” Two weeks after the
last induction. the test substances were applied once using the same concentrations and application routes. Dermal reactions
were observed during the induction phase and at'1. 24. and 48 h after challenge patch. Two or three of the guinea pigs in
each group (in both induction and challenge phases) had mild (faint pink) reactions to the application of Hydrogen Peroxide
in the induction phase. One had a hemorrhagic reaction in the intradermal group. There were no signs of sensitization.

In a sensitization assay in guinea pigs. Hydrogen Peromde (3% or 6% aq.) was administered to intact or abraded
skin and by intradermal injection 10 timesover a 2-week penod After an unspecified time, the challenge under same
conditions was administered. There were no signs of sensitization.

OCULAR IRRITATION STUDIES

IN VITRO

A 21-day porcine corneal opacity reversibility assay (PorCORA) was conducted on a hair colorant mixed 1:1 with
Hydrogen Peroxide (12% aq.).**® Ocular irritation effects were observed (microscopic changes only in the superficial
squamous cell layer). but were fully reversible.

ANIMAL

Ocular irritation studies in animals are summarized in Table 12.

In general. when rabbit eyes were treated with Hydrogen Peroxide, corneal injury depended not only on the
concentration of Hydrogen Peroxide. but also on the integrity of the corneal epithelium. which had a protective influence.
Hydrogen Peroxide at 0.5% to 5% aq. instilled mto the eyes caused superficial corneal haze and much conjunctival reaction
in rabbits, but these effects were resolved in 24 hr.* Hydrogen Peroxide at 6% a? had mixed results when instilled into
the eyes of rabbits and was found to be both an ocular non-irritant and an irritant.** while at 8% aq., Hydrogen Peroxide was
an ocular irritant *** Instillation of 10% to 30% aq. Hydrogen Peroxide caused superficial corneal haze. and. if there were
defects in the epithelium. could cause localrzed swelling and opacities in the corneal stroma.” 23 At70% aq., Hydrogen
Peroxide was corrosive to the rabbit eye.>** In one study. Hydrogen Peroxide (10% and 15% aq.) was severely irritating:
both concentrations affected the epithelium and deep stroma. m

Rabbits exposed to 90% Hydrogen Peroxide vapor (30 mg/m’ for 6 hours day, 5 days/week) showed no ocular
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changes due to exposure to test material ** Mice exposed to Hydrogen Peroxide (90% aq.) vapors (19 mg/1) for 5-15 minutes
showed gross opacities and microscopic lesions in the eyes.’

HUMAN

Insnllmg 1% to 3% aq. Hydrogen Peroxide solution on the human eye has been reported to cause severe pain. which
soon subsides.''® In contrast. Hydrogen Peroxide has been hlstoncally used at these concentrations as an ocular antibacterial
agent, as much as three to five times per day. without significant injury. While the threshold for irritation in many subjects is
considered to be 100 ppm (0.01% aq_.). even at 800 ppm (0.08% aq.), Hydrogen Peroxide has been shown to not cause
corneal or conjunctival epithelial staining: higher levels may result in greater discomfort. It is possible that pH may play a
role in the variation in irritation levels and why similar concentrations of Hydrogen Peroxide may cause severe pain or be
tolerated.

Solutions (isotonic and pH-balanced for the human eye; 300 milliosmoles (mOsm). pH= 7) containing Hydrogen
Peroxide (30 ppm to 490 ppm: 0.003% to 0.049% aq.) were dropped into one eye of each subject (n=10:; a single group of
subjects) and a control dose containing Hydrogen Peroxide (30 ppm: 0.003%) was dropped into the other eye in a single
blinded study ® The tests started with the lowest concentration (30 ppm). The subjects reported their comfort response at 1
and 10 min after the drops were administered. Subjects were asked to compare the discomfort in their eves and to report if
they felt stinging. If there was no stinging reported. the next concentration was administered at the next session. No more
than two test sessions were run per day. The mean detection threshold for drops of dilute Hydrogen Peroxide was 812 ppm
(0.0812% aq.). The intersubject variability was quite large. If the lowest reported threshold for any stimulus is considered as
an individual's threshold level for sensation. the mean value is 247 ppm (0.0247% aq.).

MUCOUS MEMBRANE IRRITATION STUDIES

ANIMAL

Hydrogen Peroxide (30% aq.: 5 uL) was dropped on the tip of the tongues of anesthetized male albino Osbomne-
Mendel rats (n = 18) four times at 15 min intervals.’*® The tongues were rinsed with water 15 min after the last application.
Three to six rats were killed either right after rinsing or 1 or 7 days after the last application. and their tongues examined.
Hydrogen Peroxide caused an almost immediate marked edema on the anterior part of the tongue. After 1 day. this edema
turned into a large ulceration that healed almost completely after 7 days.

Hydrogen Peroxide (1% or 1 7% aq.) was administered to the gingiva or tongues of anesthetized dogs by continuous
drip (time and volume not specified).”® Edema developed. followed by destruction and sloughing of the cornified epithelial
layer of the gingiva.

HUMAN

Repeated use of Hydrogen Peroxide topical solution as a mouthwash or gargle may produce a condition known as
"hairy tongue" or may cause irritation of the buccal mucous membrane ** Concentrated solutions (20% to 30% ag. or more)
of Hydrogen Peroxide are strongly irritating to mucous membranes.

A mouth rinse containing Hydrogen Peroxide (concentration not specified) was tested in a double-blind. stratified.
two-treatment, paxallel trial (n = 48) over a 4-week period in cancer patnents undergoing chemotherapy from two cancer
treatment centers.'*" Controls were administered baking soda and water rinses or a lemon glycerin solution. There were no
adverse effects reported during this study. The original source document. published in 1999. does not provide the
concentration of Hydrogen Peroxide in the mouth rinse.

Mucosal Irradiation

Syrian hamsters (n= 15) were used in an oral mucosal irritation assay to study the effects of Hydrogen Peroxide
with irradiation.!”! The cheek pouches of the hamsters were treated as follows: group 1 was administered pure water
(control): group 2 was administered laser irradiation at 80 mW: Group 3 was administered 3% aq. Hydrogen Peroxide; and
groups 4 to 6 were administered 3% aq. Hydrogen Peroxide and laser irradiation at 80, 40. and 20 mW | respectively. The
total treatment time was set at 7 min and treatment was repeated three times at approximately 1-h intervals. Macroscopic and
microscopic histologic observations of the treated sites were performed immediately after each treatment and/or 24 h after the
last treatment. The mean scores in macroscopic and histologic examinations in all six groups were 0. The authors concluded
that treatment with 3% Hydrogen Peroxide and/or irradiation had no mucosal irritation potential in hamster cheek pouches
under these test conditions.

CLINICAL STUDIES
Retrospective and Multicenter Studies

Dermal

Results for dermatitis patients (n = 210) who underwent patch testing with a standard allergen series (including 15
hairdressing chemicals) and a supplementary ‘hairdresser series”” (18 additional hairdressing chemicals) were reviewed.'™
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The most common sites of dermatitis were the scalp. face. and hands. Patients had widely varying occupations. The most
common occupations were cosmetologist (10.5%). housewife (9.5%). and beautician (5.2%):; 14.3% were retired. Positive
allergic reactions to Hydrogen Peroxide (3% aq.) were observed in 1% of the subjects tested; 1.4% of the subjects were
positive for irritation.

Subjects (n= 121) who worked as hairdressers, and were suspected to have allergies to chemicals that were used in
their profession. were administered a 1gg)tch tests or prick tests (European Standard Series and Hairdressing Series). depending
on the center where they were tested.’~ One subject (0.9%) had a positive reaction to Hydrogen Peroxide.

During 1991 to 1997, patients (n = 130). mainly hairdressers. were patch tested. including for Hydrogen Peroxide
(concentration not specified). at the Finnish Institute of Occupational Health because of suspected occupational skin
disease.'™ None of the patch tests were positive for an allergic reaction to Hydrogen Peroxide: one patient had an irritant
patch test reaction. At the Department of Dermatology. University of Turku. during 1995 to 1996, 59 patients who were
suspected of having eczema caused by hairdressing compounds were patch tested. None of the patients had an allergic or
irritant patch test reaction to Hydrogen Peroxide. Data from the Finnish Register of Occupational Diseases showed that the
total number of occupational allergic dermatoses reported during 1975 to 1997 was 10.806 cases: none of these were shown
to be caused by Hydrogen Peroxide with patch testing. In the same period. a total of 29.803 occupational dermatoses were
reported to the Finnish Register of Occupational Diseases: four were shown to be caused by Hydrogen Peroxide. The
concentrations tested were not specified. In a retrospective study of hairdresser’s with contact dermatitis during 1974 to 1993
in Finland. none of the patients (n = 355) tested positive for sensitization for Hydrogen Peroxide.'*

Clinical Trials

Dermal

A mixture of Hydrogen Peroxide (40% w/w) in an-aqueous solution of isopropyl alcohol and water was tested in two
double-blind. vehicle-controlled clinical trials. in subjects with four clinically typical seborrheic keratoses that were raised on
the face, trunk. or extremities.'”® The subjects were treated with either the Hydrogen Peroxide mixture (n = 467) or the
vehicle (n=470). Subjects ranged from 42 to 91 years of age (mean 68.7 years). 58% percent were female. and 98% were
Caucasian. A total of 925 of 937 subjects completed the trials: no reason was given for withdrawals from the study. Each
lesion was treated with four applications on day 1 and then again on day 22, if needed. and were followed through day 106.
The local skin reactions observed 10 minutes after treatment with the test substance included erythema (98% of the
reactions). stinging (93%). edema (85%). pruritus (32%). and vesiculation (18%). The local skin reactions observed 1 week
after treatment were scaling (72%). erythema (66%). crusting (67%). pruritus (18%). erosion (9%), and ulceration (4%). The
local skin reactions observed 15 weeks after the initial treatment were erythema (21%). hyperpigmentation (18%). scaling
(16%). crusting (12%). and hypopigmentation (7%). Less common adverse effects occurring in = 0.5% of subjects treated
with the Hydrogen Peroxide mixture included eyelid edema (0.6%) and herpes zoster (0.6%).

Oral/Mucosal

In a randomized. placebo-controlled. 1-vear clinical trial conducted to evaluate safety of 6% Hydrogen Peroxide
whitening strips under continuous use conditions, subjects (n = 40) were administered either Hydrogen Peroxide (6%;
approximately 9 mg/strip) strips or placebo su'ips.n" Strips were worn 5 min daily for 12 months. The first application was
done under supervision and the rest were done at home. Safety and tolerability were assessed via oral status interviews and
oral examinations at baseline and after 1, 2. 3. 6. 9. and 12 months of use. Oral irritation and tooth sensitivity were the two
most common adverse events reported during the study. Perceived oral irritation was reported by 2.5% of subjects in the
placebo group and 0% of subjects in the Hydrogen Peroxide strip group: however. upon examination. irritation was observed
in 22.5% and 25.0% of the subjects. respectively. Tooth sensitivity was reported by 5% of subjects in the placebo group and
10% of subjects in the Hydrogen Peroxide strip group. The majority of subjects (86%) reported adverse events during the
first 3 months of the clinical trial. There were no serious adverse events in the study. Two subjects (5%) in the treatment
group left the study because of treatment-related tooth sensitivity. No subjects in the placebo group dropped from the study
due to treatment-related adverse events.

The safety of Hydrogen Peroxide (6%) tooth-whitening strips was examined using a clinical trials database
accumulated over a 4-year period conducted at a single site.'*® Each maxillary strip carried approximately 12 mg total
Hydrogen Peroxide. The subjects (total n= 148) used the strips twice daily for 30 min over a 2-week period. Safety was
assessed by examination and interview methods in all studies. Pooled subject-level data were analyzed. Overall. oral
irritation occurred, on average, in 22% (range. 4% to 31% in the clinical trials) of the subjects and tooth sensitivity occurred,
on average, in 20% (range, 10% to 28%) of the subjects. Other side effects were unremarkable. and only 1 subject (0.7%)
discontinued treatment early due to an adverse event, which in this case, was moderate soft tissue pain that resolved fully 1
day after discontinuing the study. In virtually all circumstances. adverse events were transient in duration. Onset was
typically early and resolved during treatment, without affecting strip use. Clinical examination was unremarkable, and other
side effects were infrequent.

Hydrogen Peroxide (0.75% or 1.5%) or saline was used as an oral rinse in healthy subjects (n= 11 to 12) four times
daily for 2 weeks.*'** Mucosal status. buccal microbial adherence. salivary flow rate (SFR). and subjective reactions were
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assessed weekly. In the normal saline group. no significant changes were noted in any of the observed parameters and
subjective reports were unremarkable. In both Hydrogen Peroxide groups. significant mucosal abnormalities were observed
and subjective complaints included discoloration of the mucosal surfaces and the tongue. Bacterial adherence was
significantly reduced in the 0.75% group. but not in the 1.5% group.

Other Clinical Studies
In patch tests using a standard hairdressers” series in subjects (n = 54) who were hairdressers in Australia with
occupational contact dermatitis of the skin and nails. none of the subjects had an allergic reaction to Hydrogen Peroxide
(concentration tested not speciﬁed).130 In patch tests in subjects who were hairdressers (n = 164) in Australia with
occupational contact dermatitis. none of the subjects had an allergic reaction to Hydrogen Peroxide (concentration tested not
speciﬁed).131 In patch tests in subjects who were hairdressers (n = 44) in Bangkok with contact dermatitis of the hands, three
of the subjects had an allergic reaction to Hydrogen Peroxide (3% ag.).’*

Case Reports
Case reports on dermal. oral, mucosal. ocular. and inhalation exposures to Hydrogen Peroxide are summarized in
Table 13.

OCCUPATIONAL EXPOSURE

The Occupational Safety and Health Administration (OSHA) permissible exposure limit (PEL) for inhalation of
Hydrogen Peroxide is 0.0001% (1.4 mg/m’) averaged over an 8-h work shift. [29CFR1910.1000] The National Institute for
Occupational Safety and Health (NIOSH) immediately dangerous to life or health (IDLH) level for Hydrogen Peroxide is
0.0075% and the recommended exposure limit (REL) is 0.0001% (1.4 mg/m’)."l’s According to the American Industrial
Hygiene Association (ATHA) emergency response planning guideline (ERPG-2). the maximum airborne concentration below
which nearly all individuals could be exposed for up to 1 h without experiencing or developing irreversible or other serious
health effects or symptoms which could impair an individual’s ability to take protective action is 50 ppm (0.0050%).

The Scientific Committee on Occupational Exposure Limits (SCOEL) concluded that an occupational exgosure limit
(OEL) of 0.0001% (1.4 mg/m’) for Hydrogen Peroxide. as and 8-h time-weight average (TWA), is recommended.'**

NICNAS conducted a Tier IT assessment on Hydrogen Peroxide under IMAP (see Non-Cosmetic Use section for
more related information).” It is advised that industries should use measures to minimize the risk of oral. dermal. ocular, and
inhalation exposure to Hydrogen Peroxide by workers.

EPIDEMIOLOGICAL STUDIES

Chromosomal aberrations in lymphocytes from subjects (n = 6 women. 4 men) who had their hair dyed were
studied.’** The treatment group had their hair dyed 13 times at intervals of 3 to 6 weeks with commercial preparations
containing mixtures of aminotoluenes; aminophenols. and hydroxybenzenes and. in some cases. naphthol. as active
ingredients; the coloring products used was chosen according to each subject’s hair color, and the same colorant was used on
each subject throughout the study. The coloring preparations were each mixed (1:1) with Hydrogen Peroxide (3% to 6% aq.).
The subjects in the control group (n = 10) were matched for sex and age and were subjected to sham hair dyes at the same
times as the treatment group. Records were taken of smoking habits. alcohol consumption. and medical drug use and. during
the experiment, exposure to X-rays. illness. and vaccinations. There were more smokers in the test group. None of the
subjects had used hair dyes or shades for at least 1 year before entering the study. and the control group did not use hair
colorants during the study. Nine blood samples were taken: 3 weeks before the first treatment, 24 h after a sham dyeing (no
dye or Hydrogen Peroxide). and 24 h after each of the first 3 and last 4 dyeing procedures. There were no differences
observed between the control and treated groups in the percentage of cells with one or more structural aberration (excluding
gaps) before treatment, after sham dyeing. or after treatment. Subdivision of the groups according to sex revealed no
differences. A significant increase in aberration rate with age was observed among the male but not the female subjects.
Neither smoking nor X-ray exposure had an effect. No clastogenic effect of repeated hair dying was established in this study.

SUMMARY

This is a review of the safety of Hydrogen Peroxide as used in cosmetics. According to the Dictionary. this
ingredient is reported to function in cosmetics as an antimicrobial agent. cosmetic biocide, oral care agent, and oxidizing
agent.

€ Hydrogen Peroxide is always used in cosmetics as an aqueous solution. It can behave both as an oxidizing and as a
reducing agent. Hydrogen Peroxide is produced metabolically in intact cells and tissues.

According to VCRP survey data received in 2018. Hydrogen Peroxide is reported to be used in 390 cosmetic
formulations (18 leave-on products and 372 rinse-off products). The results of the concentration of use survey conducted by
the Council indicate that Hydrogen Peroxide is used at up to 15% in the category of other hair coloring preparations; this
formulation is a professional 50 volume developer. and standard dilutions include 10. 20, 30. and 40 volume (i.e.. 3%. 6%.
9%. or 12% Hydrogen Peroxide, respectively). The highest maximum concentration of use in hair dyes and colors is 12.4%.
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The highest maximum concentration of use reported for products resulting in leave-on dermal exposure is 2.5% in “other”
skin care preparations. Hydrogen Peroxide is used in oral hygiene formulations, which may be incidentally ingested and
come in contact with mucus membranes. at up to 4.6% (dentifrices).

In the U S. the FDA recognizes Hydrogen Peroxide as GRAS to treat food. Hydrogen Peroxide may be used as a
microbial agent. a bleaching agent. and a component of emulsifiers, and it may have other uses in the preparation and
packaging of food for human use.

Hydrogen Peroxide is reactive. and it degrades rapidly when in contact with organic material. The rapid degradation
upon contact with skin explains the absence of systemic effects from dermal exposure to Hydrogen Peroxide. However,
application of Hydrogen Peroxide solutions to damaged skin. or excessive amounts of Hydrogen Peroxide on skin. may result
in some systemic exposure. Administration of Hydrogen Peroxide solutions to body cavities lined by mucous membranes
resulted in increased oxygen content of the draining venous blood. If the amounts were sufficiently high. Hydrogen Peroxide
caused the formation of oxygen bubbles.

In general. acute dermal and oral toxic effects are dependent on concentration as well as dose. The concentration of
Hydrogen Peroxide used is dependent upon its intended use. For example. industrial uses utilize concentrations as high as
90%. while in cosmetic use. Hydrogen Peroxide concentration is not reported to exceed 15%. The dermal LDs; was = 8000
mg/’kg Hydrogen Peroxide in mice; in this study. more mice died when 28% aq. Hydrogen Peroxide was administered than
when 10% aq. Hydrogen Peroxide was used. Dermally administered Hydrogen Peroxide (90% aq.) caused 4 of 12 rats to die
at 4899 mg/kg and 9 of 12 to die at 5520 mg/kg. The dermal LDs; in rabbits was > 2000 mg/kg at 35% aq. Hydrogen
Peroxide, 9200 mg/kg using 70% aq.. and 690 mg/kg using 90% aq. No cats died when administered 4361 mg/kg of a 20%
aq. Hydrogen Peroxide solution, dermally. Two of 5 pigs died when 2760 mg/kg (concentration not specified) Hydrogen
Peroxide was applied to the skin.

The oral LDs, for Hydrogen Peroxide (90% ag.) in mice was reported to be 2000 mg/kg. Oral LDsps in rats ranged
from 1520 to > 5000 mg/kg at approximately 10% aq. Hydrogen Peroxide while at 70% aq. Hydrogen Peroxide, the LDs; in
rats ranged from 75 to 1026 mg/kg. Rats that died had reddened lungs, hemorrhagic and white stomachs, and blood-filled
intestines; some had white tongues.

In acute inhalation studies in mice, more mice died the longer they were exposed to Hydrogen Peroxide. while rats
had only systemic effects. No treatment-related mortalities wete observed in mice exposed to up to 3220 mg/m’ Hydrogen
Peroxide (70% aq.) for up to 30 min; exposure to 3130 mg/m (1 h) and 880 mg/ 'm’* (2 h) was lethal to all 4 mice tested. Rats
exposed to saturated vapors of 90% aq. Hydrogen Peroxide survived exposure for 8 h: necropsy showed severe pulmonary
congestion and emphysema but no necrosis of pulmonary mucosa. In rats exposed to vaporized Hydrogen Peroxide for 4 h.
the LCs, was 2000 mg/m’, the LOEC for respiratory effects was 60 mg/m’, and the LOEC for skin effects was 110 mg/m’.

Hydrogen Peroxide causes transient dermal blanchmg in human subjects starting at 3% aq. Hydrogen Peroxide was
slightly irritating to the nose and throat at 3.08 mg/m’, but not at 0.7 mg/m’, in humans exposed to vapors for 2 h. In humans,
the threshold of detection for trritation through inhalation exposure was 10 mg/m when Hydrogen Peroxide vapor was
inhaled through the nose.

In general. orally administered Hydrogen Peroxide in repeated dose studies caused inflammation and erosion to the
upper digestive tracts of mice and rats. which increased with time and concentration. In repeated-dose drinking water studies
(0.3% to 1.5% aq. Hydrogen Peroxide). rats and mice had decreased body weights at 2 to 3 weeks. decreased organ weights
at 3 weeks or longer. and duodenal mucosal hyperplasia, duodenal carcinomas. and/or extensive pathological changes in the
periodontium in subchronic and chronic studies. Effects observed during treatment were reversible after stopping treatment.
In a feeding study using rats, there wefe no observed effects at up to 60 mg/kg/day in feed.

In mice and rats, systemic effects become more pronounce with time when exposed by inhalation to Hydrogen
Peroxide. For example. mice exposed to Hydrogen Peroxide (79 or 107 mg.v"ms; 90% aq.) had nasal discharge and irritated
skin at week 2: seven of nine mice died after eight exposures at 79 mg/m’; and. in tl}e high-dose group. five of 10 mice died
after eight exposures, and eight of 10 after 18 exposures. Rats exposed to 93 mg/m” Hydrogen Peroxide (90% aq.) for 7
weeks showed signs of nasal irritation and profuse discharge at 2 weeks, and lung congesnon at 5 weeks. There were no
mortalmes when rats were exposed to Hydrogen Peroxide (50% aq.) up to 10.3 mg/m’ for 13 weeks; the NOAEL was 10.3
mg/ m’ for male and female rats for decreased liver and thymus weights.

Dermal effects of aerosolized Hydrogen Peroxide included bleaching of the fur of rabbits and dogs that increased
over time. Shaved rats exposed to Hydrogen Peroxide vapor (0.1 to 10.1 mg/m ) in Whole body chambers for 4 months had
significant dysfunction of the horny layer of the skin. The LOEL in rats was 1.0 mg/m’ and the NOEL was 0.1 mg/m’ for
changes in enzyme activities in the skin

Studies were performed to evaluate the safety of Hydrogen Peroxide mixed with an oxidative hair dye or hair dye
ingredient in a 1:1 mixture (up to 6% aq.) The resulting mixture was a reaction product of the two substances with little to no
expected residual Hydrogen Peroxide. In these studies, no signs of toxicity, teratogenicity, maternal toxicity, or
carcinogenicity were present. There was no evidence of test substance-induced toxicity when Hydrogen Peroxide (6% aq.).
in nine different hair dyes. were administered to the skin of rabbits for 13 weeks. Nine different hair dyes containing
Hydrogen Peroxide (6% aq.) administered to female rats caused no maternal or developmental toxicity; the same results were
obtained when six different hair dyes. also containing Hydrogen Peroxide (6% aq.). were administered to both the male and
female rats.

In human subjects. hair dyes in 1:1 mixtures with Hydrogen Peroxide (3% to 6% aq.) did not cause chromosomal
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aberrations in lymphocytes collected from subjects after dying their hair 13 times at 3- to 6-week intervals. There were no
increases in SCEs at any point in this experiment. Multiple hair dye formulations in 1:1 mixtures with Hydrogen Peroxide
(6% aq.) did not cause skin fumors when applied to mice for 18 months and rats for at least 2 years. Hydrogen Peroxide (6%
aq.) in a 1:1 mixture with oxidized p-phenylenediamine did not cause any skin tumors, but caused an increase in other types
of tumors in rats when dermally administered once per week for 18 months.

Orally administered Hydrogen Peroxide caused maternal and fetal effects at higher doses (2% and 10% aq.). Male
and female mice administered Hydrogen Peroxide (up to 1% aq.) in drinking water. prior to mating through parturition.
produced normal litters. Hydrogen Peroxide (2% and 10% aq.) mixed with feed caused reduced body weights of the dams.
fetal resorptions. decreased fetal body weights. and skeletal hypoplasia in rats. All of the neonates in the 10% aq. Hydrogen
Peroxide group died. In rats. Hydrogen Peroxide (0.005 to 50 mg/kg) administered for 6 months caused modified estrus
cycles in females and decreased sperm mobility in males.

The results in Ames assays conducted on Hydrogen Peroxide were not consistent. In most of the Ames assays
presented. Hydrogen Peroxide (concentrations not specified in most assays) increased the number of revertant colonies in S.
typhimurium strains without metabolic activation (3% or 30% in those assays with concentrations of Hydrogen Peroxide):
however, there were a few assays where the results were negative for genotoxicity. In Ames assays, the results for Hydrogen
Peroxide (3% in one of these assays) were also mixed in E. coli. In other Ames-type assays, Hydrogen Peroxide
(concentrations not specified) was mutagenic in E. coli. B. subtilis. and S. cerevisiae. In bacterial forward mutation assays,
Hydrogen Peroxide (30% in the one assay) was genotoxic to various strains of S. fyphimurium and E. coli. In chromosomal
aberration tests, Hydrogen Peroxide (30% in the one assay; as low as 0.25 to 10 uM) was genotoxic to multiple cell types.
including CHO cells murine splenocytes, V79 cells, SHE cells, and human leukocytes and embryonic fibroblasts. Hydrogen
Peroxide (concentration not specified; 500 pM) increased the number of abnormal metaphases in CHO-K1 cells without. but
not with metabolic activation. In mouse lymphoma assays. Hydrogen Peroxide (30% in the assays with a concentrations;
0.075 pg/ml) increased the mutation frequency in mouse lymphoma cells without metabolic activation. but not with
metabolic activation: Hydrogen Peroxide (concentrations not specified) had mixed results in V79 cells in mammalian cell
gene mutation assays. In SCE assays. Hydrogen Peroxide (concentrations not specified) was mutagenic in V79. CHO cells.
and human lymphocytes without metabolic activation, but was not mutagenic. or was mutagenic to a lesser extent, with
metabolic activation. In an UDS assay in rat hepatocytes. Hydrogen Peroxide (35.7% aq.) caused a dose-dependent increase
in NNG values at 6.25 to 25 pg/ml. In comet assays. Hydrogen Peroxide was mutagenic in mouse lymphoma cells
(concentration not specified; 500 pM). rat hepatocytes (concentration not specified: 1 uM). S. cerevisiae (concentration not
specified; 20 uM), V79 cells (37% aq.: 40 uM). and HepG2 cells (0.3 M aq.). Hydrogen Peroxide was also mutagenic to
breast cancer cells (concentration not specified; 200 pM). human Iymphocytes (concentration not specified: 10 uM). human
fibroblasts (concentration not specified: 30 uM). HeLa cells (37% aq.: 40 pM). and HEP G2 cells (0.3M aq; 40 uM). Ina
combined comet assay/micronucleus assay using human lymphoblastoid cells, Hydrogen Peroxide (concentration not
specified) was genotoxic in the comet assay (50 pM) and in the micronucleus assay (100 uM). In another combined comet
assay/micronucleus assay in V79 cells, Hydrogen Peroxide (concentration not specified) was genotoxic at 80 pM and 40 pM,
respectively. In a multi-test assay using mouse lymphoma cells. Hydrogen Peroxide (concentration not specified) was not
genotoxic in two DNA adduct assays up to 500 uM (but was genotoxic at 500 uM in a comet assay). at 20 yM ina
micronucleus test, and at 100 pM in a th+/~ gene mutation assay. Hydrogen Peroxide (37% aq.) was not mutagenic at 110
uM in V79 cells in a HPRT assay.

Hydrogen Peroxide was not gefiotoxic in multiple in vivo assays. In a mammalian erythrocyte micronucleus test
using mice. 35% aq. Hydrogen Peroxide, administered i.p., was not genotoxic at up to 2000 mg/kg. In a mammalian
erythrocyte micronucleus test. Hydrogen Peroxide (35% aq.) administered in drinking water was not genotoxic to mice at up
to 536 and 774 mg/kg/day for males and females. respectively. Hydrogen Peroxide (70% aq: = 200 mmol) was not genotoxic
to mice in a dermal genotoxicity assay. Inan UDS assay, 1.v. administered Hydrogen Peroxide (50 mg/kg) did not induce
unscheduled DNA synthesis in rats. In human subjects, a whitening gel containing Hydrogen Peroxide (35% aq.)
administered to gingival tissue during a teeth-whitening procedure did not induce DNA damage to the gingival and lip tissue.

Mice dermally administered Hydrogen Peroxide (15% aq.) twice-weekly for 25 weeks did not develop squamous-
cell carcinoma. In oral carcinogenicity studies. Hydrogen Peroxide in drinking water was not carcinogenic at 0.1%. but at
0.4%, caused duodenal nodules in mice. Lesions observed in the duodenum and stomachs after 90 days of treatment were
fully reversible when treatment was terminated. Hydrogen Peroxide administered in drinking water at up to 0.6% did not
increase the number of tumors in testes. mammary glands. or skin in rats. In mucosal studies. no neoplasms developed when
Hydrogen Peroxide (0.75% in a dentifrice) was administered into the buccal cheek pouches of hamsters for 20 weeks.

When administered to the buccal cheek pouches of hamsters. Hydrogen Peroxide (30% aq.) dermally administered
once, followed by applications of TPA for 25 weeks. did not cause or increase dermal tumors in the skin of mice. In two
studies. Hydrogen Peroxide (up to 30% aq.) did not promote tumors or cause squamous-cell carcinoma in mice after the
administration of DMBA. In an oral study. after the administration of MNNG. Hydrogen Peroxide (1% aq.) in drinking
water did not increase the number of gastrointestinal ftumors. Hydrogen Peroxide (30% aq.) administered for 24 weeks to the
cheek pouches of hamsters after a single dose of NNK did not increase the instance of cheek pouch adenoma, but did increase
the instances of other tumors.

Hydrogen Peroxide (4.5% aq.) alone applied to the dorsal region of mice did not cause hair loss or dermatitis.
However. when Hydrogen Peroxide (6% aq.) was administered in combination with MEA. there was a concentration-
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dependent increase in hair loss and dermatitis.

In rabbits, Hydrogen Peroxide was not irritating at up to 10% aq. and mildly irritating to irritating at 35% aq.; at
approximately 50% aq. and above. Hydrogen Peroxide was severely irritating and corrosive. In rabbits. Hydrogen Peroxide
was not irritating to intact and abraded skin at 3% and 6% aq.: rated a non-irritant. but with erythema and edema at 8% and
10% aq.; was a dermal irritant at 35% aq. Hydrogen Peroxide with erythema. edema. and blanching of the test sites: and was
corrosive at 49.2% aq. Dermal exposure to Hydrogen Peroxide at 70% aq. for 3 min caused moderate erythema and mild
edema in rabbits; exposure to 50% aq. Hydrogen Peroxide for 1 or 4 h exposure was corrosive. Dermal exposure to
Hydrogen Peroxide at 70% aq. for 30 min exposure was corrosive in rabbits. A single application of 15% or 30% aq.
Hydrogen Peroxide caused extensive epidermolysis, inflammation, and vascular injury to mouse skin. In rats. 3% to 10% aq.
Hydrogen Peroxide caused mild focal epidermal thickening. A single application of 3% or 6% aq. Hydrogen Peroxide was
non-irritating or mildly irritating to guinea pig skin. Hydrogen Peroxide was not sensitizing in guinea pigs at up to 6% aq.

When the hands of human subjects were exposed to Hydrogen Peroxide vapor for 4 h, the LOAEC was 20 mg/m’
(14.2 ml/m®) for skin irritation. The LOAEC was 180 mg/m® (128 ml/m®) after 5 min.

In a 21-day PorCORA. Hydrogen Peroxide (12% aq.) in a 1:1 mixture with a hair dye caused microscopic changes
only in the superficial squamous cell layer: the effects were fully reversible. In rabbit eyes treated with Hydrogen Peroxide.
corneal injury generally depended not only on the concentration of Hydrogen Peroxide, but also on the integrity of the
corneal epithelium. Hydrogen Peroxide at 0.5% to 5% aq. instilled into the eyes of rabbits caused superficial corneal haze
and conjunctival reaction; these effects were resolved in 24 hr. Hydrogen Peroxide at 6% aq. had mixed results in rabbits,
while at 8% aq.. Hydrogen Peroxide was an ocular irritant. Instillation of 10% to 30% aq. Hydrogen Peroxide caused
superficial corneal haze. and. if there were defects in the epithelium, could cause localized swelling and opacities in the
corneal stroma. At 70% aq.. Hydrogen Peroxide was corrosive to the rabbit eye.” Rabbits exposed to Hydrogen Peroxide
vapors (30 mg/m’) showed no changes due to exposure to test material. ‘The eves of mice exposed to Hydrogen Peroxide
vapors (90% aq.) showed gross opacities and microscopic lesions.

The threshold for ocular irritation in many human subjects is 0.01% aq.. but at 0.08% aq.. Hydrogen Peroxide may
not cause corneal or conjunctival epithelial staining. It is possible that pH may play a role in irritation levels. The mean
detection threshold for drops of dilute Hydrogen Peroxide was 812 ppm in human subjects.

In mucosal studies, Hydrogen Peroxide dropped on the tongues of rats (30% aq.) and dogs (1 or 1.2% aq.) caused
marked edema. In rats, edema evolved into large ulcerations that almost resolved in 7 days. In dogs. there was destruction
and sloughing of the cornified epithelial layer of the gingiva. Hydrogen Peroxide (3% aq.) was not a mucosal irritant when
administered to hamster cheek pouches and then irradiated.

In humans, repeated use of Hydrogen Peroxide as a mouthwash or gargle may cause irritation of the buccal mucous
membrane. Concentrated solutions (20% to 30% aq. or more) of Hydrogen Peroxide are strongly irritating to mucous
membranes. In a double-blind. stratified. two-treatment. parallel trial over a 4-week period. a mouth rinse containing
Hydrogen Peroxide (concentration not specified) caused no adverse effects.

In multiple retrospective studies. there were few or no positive reactions to Hydrogen Peroxide in subjects with
occupational dermatitis or occupationalallergic dermatoses. Ina retrospective study of Hydrogen Peroxide (6%) in tooth-
whitening strips. oral irritation occurred in and average of 22% of the subjects. In virtually all circumstances. adverse events
were transient.

In a clinical trial. the local skin reaction of a mixture of Hydrogen Peroxide (40% w/w) in an aqueous solution of
isopropyl alcohol and water administered to subjects seborrheic keratoses included erythema. stinging. edema. scaling. and
crusting. In a clinical trial of tooth-whitening strips containing Hydrogen Peroxide (9 mg/strip). irritation was observed in
25.0% of the subjects; there were no serious adverse events. In a clinical trial of Hydrogen Peroxide (0.75% or 1.5%) as an
oral rinse. mucosal abnormalities were observed and subjective complaints included discoloration of the mucosal surfaces
and the tongue.

DISCUSSION

The Panel determined that the available genotoxicity. dermal. inhalation, carcinogenicity. and
reproductive/developmental toxicity data were sufficient to issue the conclusion that Hydrogen Peroxide is safe in the present
practices of use and concentration. The potential for dermal absorption of Hydrogen Peroxide was noted. but was considered
negligible due to the low concentrations used for cosmetic products. In addition. Hydrogen Peroxide is reactive. and
degrades rapidly. due to reactions with all classes of organic biomolecules. The rapid degradation upon contact with skin
explains the absence of systemic effects from dermal exposure to Hydrogen Peroxide. The Panel also noted the positive
genotoxicity studies. but determined the results are not relevant to cosmetic use due to rapid consumption of Hydrogen
Peroxide by reaction with the proteins on the skin surface.

Generally, the toxic potency of Hydrogen Peroxide is positively correlated with the concentration used. Hydrogen
Peroxide comes in a variety of grades for different uses. For example. the 3% grade is commonly used topically and for
pharmaceutical purposes. while a 90% grade is used as an oxygen source for rocket fuel. For cosmetics, the maximum
concentration of Hydrogen Peroxide in leave-on hair products is reported to be relatively low (4%). and the maximum
reported concentration of use for Hydrogen Peroxide is 15% in a professional hair coloring formulation.
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The Panel noted the positive irritation studies in rabbits dermally exposed to concentrations of 35-70% Hydrogen
Peroxide. However. the concentrations used in these studies are higher than the concentrations used in cosmetics. Hydrogen
Peroxide was non-irritating in rabbits and non-sensitizing in guinea pigs at concentrations of 10% and 6%. respectively. Due
to these factors. the concern of dermal irritation and sensitization resulting from dermal cosmetic application is considered
negligible.

In addition. Hydrogen Peroxide is inevitably synthesized in the body (e.g.. oral cavity, urinary tract. respiratory
system). When 16 urine samples were examined in healthy human volunteers from the ages of 18 - 49, an average of 16.9
uM Hydrogen Peroxide was detected. The robust natural production and clearance of Hydrogen Peroxide in the body further
mitigates any concern of toxic potential resulting from cosmetic use.

Hydrogen Peroxide is an oxidizer in permanent hair coloring formulations and hair bleaches. The highest maximum
concentration of use in hair dyes and colors is 12.4%; however. Hydrogen Peroxide is commonly reacted (e.g.. 1:1 with an
oxidative hair dye or hair dye ingredient) in preparation of the hair dye formulation to be applied. Accordingly. it should be
noted that FDA has issued certain safefy precautions to be followed when using permanent hair dye formulations.
https://www.fda.gov/Cosmetics/ResourcesForYowConsumers/ucm167436.htm.

The Panel noted the potential for incidental inhalation exposure with aerosol hair sprays (4%). The available
inhalation data suggest little potential for respiratory effects at relevant doses. It should also be noted that inhalation toxicity
studies on test animals are often conducted using high concentrations of droplets/particles with size distributions well within
the respirable range and long exposure durations to ensure that the potential for pulmonary or systemic toxicity will be
detected. In contrast. however. the concentrations of respirable droplets/particles and the inhalation exposure durations from
the use of cosmetic products will be much less than those of the animal studies. Thus. the adverse effects reported in such
studies may have little or no relevance for evaluating the inhalation safety of cosmetic ingredients. A detailed discussion and
summary of the Panel’s approach to evaluating incidental inhalation exposufes to ingredients in cosmetic products is
available at https://www.cir-safety.org/cir-findings.

CONCLUSION
The CIR Expert Panel concluded that Hydrogen Peroxide is safe in cosmetics in the present practices of use and
concentration described in this safety assessment.
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TABLES

Table 1. Chemical and phvsical properties of Hvdrogen Peroxide (10096).

Property Value Reference
Physical Form Liqud il
Color Colorless e
Odor Shamp T
Taste Bitter i
Molecular Weight (g/mol) 34.02 :
Density (g/mL) @ -20°C 117 e
@ 25°C 1.4425 2
Viscosity (kg/(s*m) @ 20°C) 0.001249 $
Vapor pressure (mmHg @ 30°C) 5 B
Melting Pomt (°C) -11.11 4
Boiling Pomt ("C) 1502 :
150-132 3
141 2
Water Solubility (271 @ 20°C & pH 7) 100 *
Miscible bt
log P, -1.57 est. 7
Disassociation constants
pKa (@ 23 11.62 est. ke
est. = estimated

Table 2. Chemicals used to stabiliz aqueous Hvdrogen Peroxide.''

Phosphonc acid Sodium phosphate Sodium stannate
Ammonium sulfate Sodium silicate Acetanilide
8-Hydroxyquinoline Pyndine carboxylic acid Benzoic acids
Nitrate salts

Table 3. Frequency of use according to duration and exposure of Hydrogen Peroxide.'™'*

Use tvpe Uses Maximum Concentration (%)
Total'range | p. VS \ IL 390 0.000002-15
Duration of use
Leave-on - 18 0.000002-4
Rinse-off QUF X 3n 0.000003-15
Daluted for (bath) use NR NR
Exposure iype
Eye area \ NR 0.000002
Incidental ingestion y 4 93 1.5-4.6 (in oral hygiene products)
Incidental Inhalation-sprays 2 4:0.01-2*
Incidental inhalation. NR 0.000002*
Demal contact 11 0.000002-3
Deodorant (underarm) NR NR
Hair-noncoloring 33 0.00008-4
Hair-coloring 250 3515
Nail 3 NR
Mucous Membrane 93 0.00009-4.6
Baby NR 0.0019

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

Note: Because this ingredient may be used in cosmetics with mmiltiple exposure types, the sum of all exposure type
uses may not equal the sum total uses.

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

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

¢ The 15% hair-coloning product 1s a professional developer that is diluted as needed. The next highest maxinmm
concentration of use in this category 1s 12.4% in hair dyes and colors.
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Table 4. EU Restrictions for Hydrogen Peroxide in cosmetic Eo:hxc’(s,“-"

Product type Label Instructions/ Warnings Maximum concentration
Hair Wear suitable gloves, 127 present or released
Contains Hydrogen Peroxide.
Avoid contact with eyes.
Rinse eyes 1mmedlatel) if product comes into contact
with them
Skin Contains Hydrogen Peroxide. 4% present or released
A void contact with eyes
Rinse eyes immediately if product comes into contact
with them
Nail hardening Contams Hydrogen Peroxide. 2% present or released
Avoid contact with eyes.
Rinse eyes immediately if product comes into contact
with them
Oral products mcluding mouth rinse, tooth paste, = 0.1% present or released
and tooth whitening/bleaching products
Tooth wintening or bleaching (to be only soldto  Contains Hydrogen Peroxide. =0.1%to 6%
dental practitioners) Avoid contact with eyes.
Rinse eyes immediately if product comes into contact
with them
Concentration of Hydrogen Peroxide. Notto be used on a
person under 18 years of age.

To be sold only to dental practitioners. For each eycle of
use, the first use to be only done

by dental practitioners or under their direct supervisionaf
an equivalent level of safety is ensured_Afterwards to be
provided to the consumer fo completé the cycle of use.

Eye lashes; professional use only Wear suitable gloves. 2% present or released

For professional use only.

Avoid contact with eyes.

Rinse eyes immediately if product comes into contact
with them

Contains Hydrogen Peroxide.

Table 5. U.S. FDA and EPA regulation on Hvdrogen Peroxide in food preparation.

Permitted use

Regulation

Up to 23 mgkg may be used m a silver mitrate solution as an antimicrobial agent m bottled water

21CFR172.167

As part of a solution to make acetone peroxides to use as bleaching agents m flour or a dough condiioning agent in rolls and
breads

2ICFRI71182

With lecithin. as hydroxylated lecithin as an emulsifier in foods 21CFR172.814

Food starch may be bleached with Hydrogen Peroxide if active oxygen from Hydrogen Peroxide does not exceed 0.43% all active 21CFR172.892
_oxygen

With acetic acid to form peroxyacetic acidup to 39 ppm may be used m wash water on fruts and vegetables that are not raw m 21CFR173.315

combination

Epoxdize soybean oil by reacting soybean oil in toluene with hydrogen peroxide and formic acid 21CER172.723

Used in adhesives that come in contact with food 21CFR175.103

The stenlization of polymeric food-contact surfaces (e.g.. food packaging matenials) 21CFR178.1005

An aqueous solution containing Hydrogen Peroxide, peracetic acid. acetic acid. and 1-hydroxyetiylidene-1.1-diphosphonic acid 21CFR178.1010

may be safely used on food-processing equipment and utensils, and on other food-contact articles to control the growth of micro-

orzanisms

Used as ingredients in an antimicrobial pesticide formulation. may be applied to food-contact surfaces n public eatmg places, 40CFR180.940

y-processing equipment, and food-processing equipment and utensils; when t is ready for use, the end-use concentration is not
to exceed 91 Hydrogen Peroxide

EPA = Environmental Protection Agency: FDA = Food and I)ug Administration
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Table 6. Acute toxicity studies.

Animal (n Concentration Dose/Concentration Procedure Results Reference
— —— ———
Dermal
Mice (stram and n 10% and 28% 1400 and 8000 mgkg  Not specified Clinical aigns: excitation and mhibition. ataxia, tremors and paresis of the limbs, and L
not specified) aq. increased respiration rate developed 5 to 10 min after dermal application at 1400
mgkg Death of some mice was observed on application of 28% Hydrogen Peroxide

White rats (12) 90%aq. 4899 and 5520 mgkg  No details provided Four of 12 died in the low-dose group and 9 of 12 died m the high-dose group =
Black rats (6) Not specified 6900 and 8280 mgkg  No details provided None of the rats died in the low-dose group and 2 of 6 rats died in the lngh-dose =
Rats (stranand n Not specified 4060 mg'kg No details provided =
not specified)
New Zealand White  35% wiwaq. 2000 mg/kg 'OECD GL 402 (Acute Dermal Toxicity) ‘There were no deaths. Nasal discharge m one rabbit and lacrimation in another =
Tabbits (10/sex) Under occlusion for 24 h. Rabbits were rabbit were observed on day 4 and 5, respectively. Seven rabbits gained weight and

observedat05.1,2.3. 4and 6 h, twice daily  three rabbits lost weight. No gross lesions were observed at necropsy.

for 13 days, and once on day 14 The rabbits

were then killed and necropsied.
Male rabbits (4) 70% aq. wiw 6500 and 13.000 OECD GL 402 None of the rabbits died in the low-dose group; all rabbits m the high-dose group L]

mgkg died
Rabbuts (12) 90%aq. 690 me'kg No details provided St
Cats ) 90% aq. 4361 mgkg No details provided S
Pigs (5) Not ﬁiﬁed 2760 gz_z No details Em\]ded Two of 5 pigs died =
Oral
e —

Mice(stramandn ~ 90%aq. Not specified No detail provided =
not specified)
Wistar rats (10sex)  9.6%aq. Males: 847 to 2529 Gavage All deaths oceurred within 24 h. Surviving rats recovered withm 4 to 24 h. Dose-

mgkg
Females: 886 to 2646
mgkg

Males: IDs, = 1520 mekg
Females: I D= 1620 mgkg

dependent inhibition of autonomic behavior was observed immediately after dosing.
At 3801.6 mg/kg or higher in males and 3974.4 mg/kg or higher in females. rats
remained in a strongly inhibited state until their deaths, which occurred within 1 to 3
h. Necropsy of the rats that died showed a dose-dependent dilation of capillaries of
the stomach and intestines starting at the lowest doses. No changes were observed in

Wistar-JCL rats 9.6%aq. Oral admumstration 7-day observation peniod. Males: 1D, = 1571 mgkg =
not specified Females: 1D, = 1671 mgkg

Sprague-Dawley 10%aq. 5000 mg’kg OECD GL 401 (Acute Oral Toxicity) dosing. One female rat died at day one after dosing, but no

Tats (3/sex) Rats were observed at 0.5 1.2, 3.4 and 6 h. ‘mortality occurred during the observation period. Chinical signs included

twice daily for 13 days, and once on day 14
‘The rats were then killed and necropsied.

decreased locomotion. ataxia, and nasal discharge. Necropsy showed hemorrhagic,
blood filled stomachs and intestines and reddened lungs.
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Table 6. Acute toxicity studies.

Animal (0] Concentration  Dose/Concentration Procedure Results — Reference
Sprague-Dawley 35% wiw aq. Males: 630, 794, Admimistered by gavage. Mortality was observed at all doses: none survived in the 2000 mg/kg group. Most s
rats (10/sex) 1000, 1260, 1588, Rats were observed at 0.5,1.2,3,4and 6h.  deaths occurred within 24 h of dosing. Clinical signs included tremors, decreased
and 2000 me'kg twice daily for 13 days. and once on day 14 motility, prostration, and oral, ocular, and nasal discharge. Necropsy of rats found
Females: 794, 1000,  The rats were then killed and necropsied. dead revealed hemorrhagic stomachs and intestines filled with blood. Reddened
1260, and 1588 hmgs and white tongues were observed. Less frequently, blood-filled bladders and
mgkg stomach and livers containing white foci were observed. All surviving rats appeared
normal at necropsy.
Males: 1D, = 1193 mgkg
Females: 1Dx = 1270 mokg
Sprague-Dawley 50% aq. Not specified Observed for 14 days. 1Dy, =225 and = 1200 mgkg i
Tats (@ not No deaths among female rats. 1 of 5 male rat died on day one
ed)
Wistar rats (n not 60% aq. Males: 0,0.351, Observed for 14 days. Males: 1D, = 872 mgkg )
specified) 0535, 0734 1.019 Females: 1D, =801 mgkg
Crl:CD BR rats 70% wiw aq. OECD GL 401 Two males in the 1000 mg’kg group, 1 female in the 500 mg/kg group. and 2
(5/se%) Observed for 14 days. females n the 750 mg/kg group died All males in 1500 mg/kg group and females in
1000 mg/kg group died; most were found dead on day of admmistration.
Compound-related gross changes of the tongue. esophagus. stomach. and duodenum
and adhesions mdrpmwnealcam) wmobsm‘edmmakzndfunalemstbal
died. D lasia of pyloric anfrum of the
stomach were observed at all dose levels. Ulcerative necrosis Ppenetrated into the
gastric epithelium (muscularis nmicosa); sevenity of the ulcerations was rated
minimal to mild
Males: LD, = 1026 mg/kg (no confidence interval available)
Females: 1D« = 693.7 mg/kg (95% confidence interval 427 — 960 mgkg)
Combined: 1D = 805 mg/kg (no confidence interval
Rats Stramand n 70% aq. 50.750r 100mgkg  No details provided Males: IDsp =73 mgkg LY
not specified)
Dogs (6 reatment, 3% aq. Y mlkg (not more Oral fion (method 1ot spec: Emesis was successiully induced In 5 out of 6 dogs after one dose and on second
1 control) than 45 ml) was repeated 10 min later if emesis had not dose with remaining dog. Mean time to emesis was 4.5 min and 2 min for
Control was occurred. ine.
administered Most severe lesions identified were gastric ulcers and gastric degeneration and
ap; i the neerosis, evidentat 4 and 24 h following treatment. Most gastroduodenal lesions
conjunctival sac. were present forup to 1 week, with ion by 2 weeks. Duod was less
affected grossl) than esophagus or stomach, and was less affected than stomach
— — Inhalation
Male Swiss mice 70% wiw aq. 300, 616, 1135 and Nose-only exposure for a smgle 30 mm No mice died during the exposwre. Respiratory RD:, was 665 mg/ o (95% CL- 280 - £
4) 1856 mg/mt’ period. Respiratory movements were 1139 mg/nr’) and the exposure concentration at which a 50% reduction of the
leccrdedbefore during and after exposure. ‘minute volume was observed was 696 mg/m’ (95% CI: 360 - 1137 mg/m’). Two
mice were observed for ‘mice in the 616 mg/m’ ‘group and all mice in high-dose group had swollen white

After exposure,
clinical signs and body weight changes up to
1 day after exposure. Mice were killed and
zmspatholoz) examinations were

including a
study of livers.

1

spots on the tip of the nose between 1 to 4 h after exposure. No other signs were
observed. Two mice in 300 and 1856 mg/m’ groups (one each) had local
degenerative changes of the Liver.
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Table 6. Acute toxicitv studies.

Animal (n) Concentration _ Dose/Concentration

Procedure

Results

Male OF mice (8)  Notspecified 25, 39,103, or 212
ppm (calculated as
35,54, 143, 0r 295

me/m’

Head-only exposure Tor 60 mm. Respiration
was measured during exposure and recovery.

‘The onset of decrease in resp Started almost 1 diately at all
andwasstad}dnwghmmutpmodkecc\qmsmpldﬂmgatwm
with respiration retuming to 74% to 98% of pre-exposure.

Mice (strain not Not specified 3600 to 19,000
specified: 10) mg/m’

Exposed for 5, 10 or 15 mn_ Average
median droplet size was approxima
um

Reference
e

RDso =113 ppm (calculated as 157 mg/m’)
‘There were no deaths up to 5000 mg/nr". ted mortalities: 9462 mg/nr” for 5
min. no mortality: 13’87mgm‘f0110mn.50f10d1ei11877mzm’fow15mm
5 of 10 died; 16809mg‘m’ 9 of 10 died.
Exposures up to 5000 mg/m’ for 5 min caused nasal imitation, blinking. and slight
gasping. At necropsy. lung congestion was observed. Four of 20 mice i the 5200
mg/m’ had necrosis of bronchial epithelium At 9400 mg/ny’ and higher for 5 to 15
mmcehadmolese\exeslensandlmatoﬁ % of mice died within 1 h after
convulsions. Necropsy showed pulmonary congestion. Mice that survived for
several days to 8 weeks had necrosis of bmnchulepnhehmn Mice surviving 9400
mg/m’ or more had slowly developing comeal damage, which appeared 5 weeks
after

Mice (stram and n
not specified)

70%aq. 920 to 2000 mg'my’
and 12,000 to 13,000

mg/m’

2 h full-body exposure

exposure.
Halfofth.emucedmdaﬂetmtolSmofaqaosmeatl’OOOtolSOOOmzm
Hydmgm Peroxide aerosol. Ecposmesalg”'o t<>"000mg,mJ were lethal to at least
some mice. Macroscopic examunation of dead mice showed swelling and/or
discoloration of skin of head. tongue, neck. forepaws, and nose; subcutaneous
enphysanaandhmrhaz& red lymph nodes: and diffuse red lungs. Effects were
leaching and corrosive nature of test sub

Swiss-Webster
Mice (4)

T0%aq. W0 104960 mewr

7.5 to 120 min to aeroselized test material m
nose-only apparatus. Surviving mice were
observed for 14 days before necropsy.

No nm!ment related mortalities were observed up to 3220 mg/m’ for up to 30 min.
Longer exposure to 3130 mg/m’ (1 b) and 880 mg/ny’ (2 h) was lethal. Clinical signs
(not specified) were almost immediate. Time to recovery increased with time of
expoﬂnandconcmnmon.hndxdnotexuedl week. Effects at necropsy were

1 hing or of test material. No changes in hmg weights
were obsm'ed Macmscupu: examination of surviving mice at end of recm.ery
period showed no effects except bald area between eyes, suggesting that
permanent damage was caused by exposure to test material.

Swass nuce (10) 90% aq. 16.1 ppm (23 mg/m’)

4 h exposure followed by 2 weeks
observation.

‘There were no mortalities.
Lethal dose= 16.1 ppm

3600 to 19,000
mg/m’

Male mice (stram
not specified: 4)

90%aq.

Exposed for 5 to 15 min

At concentrations from 3600 to 5200 mg/ny’, there were no deaths, but congestion of
hmgs and necrosis of bronchial epithelium were observed. At 9400 mg/ny’, lethal
range was reached wath death occurning 6 days following exposure. At 12,000 to
19,000 mg/ny’ for 10to 135 mun. survival time was reduced in majority of mice to
lessthan T h.

Clinical signs during exposure to low concentrations consisted of mild nasal
imitation. hlmhnge)u slight gasping. and loss of nmscular coordination. which
resolved withn 30 min. Pulmonary congestion was noted. and surviving mice had
necrosis of bronchial epithelium.

Sprague-Dawley
rats (3/sex)

50% aq. wiw 170 mg/r (122
ppm)

US EPA Gudeline Vol 50 (§798:1150)
(Acute Inhalation Toxicity)

Atmosphere was generated by bubbling air
flow through a reservoir containing 1000 ml
of 50% aq. Full body exposure for 4 h
followed by observation for 14 days. Rats

were then killed and necropsied. than the maxinmm attainable vapor concentration of 170 mg/m’.
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Signs of treatment were minimal dunng exposure (decreased activity and eye
closure) but a few resp such as nasal discharge were noted durng 14-day
observation period A minimal, transient adverse effect upon bod}wa was
produced by treatment. Oﬂnwise.bodywa'glyinwas considered unremarkable.
At necropsy, observations and hing weights were considered unremarkable. No
1LDx, value for acute inhalation toxicity could be established and mmist be greater




Table 6. Acute toxicitv studies.

Animal (n) Concentration _ Dose/Concentration Procedure Results Reference
Male Wistar rats 90% aq. Not specified Rats were exposed to vapor in glass chamber  No rats died and '.hae Were 1o chmcal sngns obsened Qﬂy abnormal signs noted ®
(18) for 8 h. Rats were killed and necropsied ‘Were rats showed
periodically over next 14 days. conzesuonmmcheaandl SnnlLlocalmedareasofpuhmnm edema without
hemorrhage and areas of alveolar emphysema were present among rats killed during
first 3 days after exposure. Most hungs exhibited many areas of alveolar emphysema
in addition to severe All other organs d appeared normal.
Male Wistar rats 90% aq. 338 t0 427 mg'nr’ Rats were exposed to v in glass chamber ~ There were no deaths reported from either single 4-h exposure or two 8-h exposures. 2
(10.20) for 4 h (n=10) or 2 8-h (n = 20) exposures. Onl\ a?anml signs noted were rats scratching and licking themselves.
showed in trachea and lungs. Small, localized
areas of pulmonary edema without hemorrhage and areas of alveolar emphysema
'were present among rats killed during first 3 days after exposure. Most ungs
exhibited many areas of alveolar emphysema in addition to severe congestion. All
other organs examined appeared normal.
Male Wistarrats 5)  90%aq. 16.1 ppm (23 4 h exposure followed by 2 weeks There were no mortalities =
me/m3) observation. Lethal dose = 16.1 ppm (22.52 mg/m’)
Sprague-Dawley Not specified 0,0.01.002.0.1 Rats were exposed for 2h in a nose-only There were no changes observed n Light microscopy at 0.014 and 0.025 mg/m’; -
rats (4 6.13) ppm (calculated as0,  apparatus. Rats were killed and lungs wer electron microscopy m’ealcdanmucasemmnﬂ:aofntunophllsm illary
0014,0.025,0r0.14  examined immediately (n=4 or 6) or 24 h (@ spaces adjacent to terminal respiratory btonchsols and in alveolar ducts in hings
mgmr’) =4 or 13) after exposure. from rats after mhalation of 0.025 mg) 'm’ (not observed at 0.14 mg'nr’) There were
no changes in cell munber, cell viability, and BAL fluid LDH at any concentration
ormnepmodwhmcompa:ed(ocmols There was an increase in serum IDH
only at 0.025 mg/m’ at 24 h. There was an increase in TNF-a at both time periods
and Teactive mygm mm'med:am (superoxide anion) at 24 h. Nitric oxide
atall
" The auﬂlols suggest that vapor-phase Hydrogen Peroxide reaches the lower hung
and modulates macr fimct
Rats (stram not Notspecified ~ Not specified 4 h exposure Thr&hold concentration of Hydrogen Peroxide vapars for mcrease of NAD-
specified: 3) ok in rat bronchial was 60 mg/m’. Threshold for skin effects
dk h and transient thickening because of oxygen bubbles in skin)
was 110 mym’ Authors concluded that primary cause of death was gas embolus.
LCs=2000 (1690 - 2360) mg/m’
LOEC for respiratory mucosa = 60 mg/m’
LOEC for skin effects = 110 mg/m’
Male and female ‘Not specified 075,73, or 37 4h using a nebulizer Exposure to Hydrogen Peroxide aerosols did not alter baseline airway o=
New Zealand White mg/m’ i saline (total dynamic elastance, slope of inspiratory pressure generation, or arterial blood
rabbits (8) inhaled dose =0, 0.1. pressure and blood gas measurements.
14, 71mg
Tespectively)
Controls exposed to
aerosolized saline.
= — . o
BAL = bronchoalveolar lavage; LCe = median lethal concentration; IDH = lactate dehydrongenase; LOEC = lowest observed effective NAD= 1de ademne dinucleotide; RDso = 50%

reduction of the respiratory rate
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Table 7. Oral repeated dose studies of Hydrogen Peroxide.

Animal (n) H\'droﬁ:n Peroxide
While ad mice (nmot | Mot Med
specified)

Concentration of

Concentration Duration
m— —

MethodsProcedure

Results
—

Reference
—

Short-Term Toxicity Studies

2 weeks

OTe 00 o
1%

m ‘water

was a m y weight gams 1n 0.6% group o
group. 'Iheremsadecasembod)\ne:gh!eamsanddmﬂtmthm’
weeks at =1%.

C5TBL/6NCHBR
mice (10/sex)

"Not specified

0, 200, 1000,
3000, or 6000
mg/l (W)

14 days

Admmistered m dnnking water

No toxic signs were observed in 0 to 3000 mg/1 groups. Water
consumption was reduced in a dose-dependent manner in the 1000 mg/1
and greater groups. Body weight gains were reduced in the 3000 and
6000 mg/1 group first 3 days, which was thought to be due to
dehydration. Decreased body weights and feed consumption were
observed in hlghdose group thrmehoux smd) Gross pathologlcal
showed d
(minimal to nuld erosions) and regenerative (mmuml to xmld)
hyperplasia changes in nmicosa of the stomach and/or duodenum in the
3000 and 6000 mg/1 groups in both sexes.
Overall NOAEL for pathology was 1000 mgl for both sexes (males =
164 mgkg. females = 198 mokg)

Male Osbome-
Mendel rats (n not
specified)

"Not specified

0or045% 3 weeks

Administered in drinking water

There was a decreased mtake of hiquid. which was reflected m total
body weight of treated rats (average weight 108 g) compared to
controls (156 ). Control rats consumed tap water at an average of 544
ml/day. whereas the treated rats consumed an average of 282 ml/day.
There were no differences in relative weights in testes, kidneys, spleen,
or heart.

Male Osbome-
Mendel rats (n not
specified: 3)

Not specified

00r045% 3 weeks

Admmustered m dnnking water;
control group was limited to the
amount of water consumed by the
test

Older rats wnh an average weight of
600 g were administered Hydrogen
Peroxide in drinking water for 3
weeks and weighed. they were then
administered tap water for 3 weeks

and weighted

Rats m control group continued to seek water after their allotment was
consumed: the test group did not. Average body weight for the test
group was 116 g vs. 104 g m the control group. There were no
differences in relative or dry weights in testes. kidneys, spleen. or heart.

Weight decreased to an average of 511 g. The rats regamed the lost
weight by the end of 3 weeks on tap water.

Wistar rats (n=
fsex)

10/

Not specified

0,06,1.2,3.0r6

mg/100g bw (0. 6,

10, 20,30 or 60
kg/d)

40 days

Admimistered by oral catheter.
Controls received water.

No deaths were reported.

No toxic effects were observed at doses = 30 mgkg/day. Body weight

decreased (5%) at and after 20 days of administration in high-dose

group. At highest dose, hematocrit values and blood plasma proten

concentrations were lower; in 30 and 60 mgkg groups, plasma catalase

activity was lower.

Gross pathology: There were slightly higher spleen weights at 40 days.
day).

(60 mg/kg/day)
LOAEL = 30 mgkg/day

Rats (nnot
specified)

Not specified

175 and /10 IDso
(aﬂqal dose not
specified)

Bay

Gavage

Both doses caused decreased body weight gain, mcreased blood
peroxidase activity, decreased liver catalase activity. increased
circulating reticulocytes, and increased urinary albumin. Stomach walls
showed inflammatory responses at both doses with severity in a dose-
dependent manner.
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Table 7. Oral repeated dose studies of Hvdrogen Peroxide.

Dose or Drinking
Concentration of Water
Animal (n) Hydrogen Peroxide Concentration Duration Methods/Procedure Results Reference
Holtzmanrats (24) ~ Not specified 0,0.5%,1.0%, and 8 weeks In dnnking water Mortality: 7 of 24 m the high-dose group died. Dose-dependent 2
15% extensive carious lesions and pathological changes in the periodontium.
Body weight gain was reduced in a concentration-dependent manner in
all treatment groups.
Male Wistar JCL 5% aq. 56.2,168.7, or 12 weeks 6 days/week by gavage Figh-dose group had reduced body weight gain and reduced e
Tats (nnot 506.0 mgkg hemoglobin concentration. erythrocyte count. blood corpuscle volume,
specified) serum SGOT, SGPT. and alkaline phosphatase activity. Mid-dose
group had abnormalities in kidney function. Kidney. liver, and heart
weights were decreased and adrenal and testes weights were increased
in the high-dose group. Erosion and scars of gastric nmcosa was
observed in high-dose sToup.
Subchronic Toxicitv Studies
C5TBL/6NCHBR 35% wiwaq. 0,100,300, 1000,  ~ 90 days OECD GL 408 (Repeated Dose 90-  No treatment-related deaths occurred and no treatment-related clinical “
mice (n= 15/sex) Hydrogen Peroxide or 3000 ppm Day Oral Toxicity in Rodents) signs were observed at any time. Male and females exhibited significant
added to water stered in drinking water. reductions in body weight at 3000 ppm. Feed and water consumption
After dosing period, 10 mice/group ~ were reduced in the 3000 ppm group but not in 1000 and 300 ppm
were killed and necropsied and ‘groups. Males in the 3000 ppm group displayed reductions in total
remainder were allowed a 6-week proten and globulin levels in blood. possibly caused by mmcosal
recovery period. This strain of mice perp g in their duods Necropsy xwealed no
was chosen due to particular lated gross lesions. M showed an
sensitivity to Hydrogen Pemmde mcmse n cross secmmal dmmeter and wa].l thickness of the
because of a deficient detoxifi revealed mild nmicosal
pathway and. therefore. be regarded hypexp]aslamSof9nnlsm3000mnmandm7oﬂOmaksm
as a very sensitive animal model for  the 1000 ppm group. Minimal nucosal hyperplasia was observed in 1
this particular substance. of 10 males in 300 ppm group. Minimal to mld nmcosal hyperplasia
was also observed in 10 of 10 females i 3000 ppm group and in 8 of
10 females in 1000 ppm group. No other areas of the gastrointestinal
m were affected. No evidence of cellular atypia or arclutectural
ions or any other ind of changes were
observed: therefore, related mucosal hyperplasia noted was
not considered as a neoplastic lesion.
Based on dose-related reductions in feed and water consumption and
observation of duodenal nmicosal hyperplasia, LOEL = 300 ppm and
NOEL = 100 ppm (26 and 37 mg/kg/day for males and females).
Clinical pathologic effects (decreased total proten and globulin blood
levels) were lum(edto}OOOppmle\el Aneﬂ'ectsmteddunnz
treatment period were g Tecovery
period were considered Mcalh nvnml
Male Wistarrats (n ~ Not specified 0, 06 1,2,3,0or6 100 days Admmistered n feed. No deaths were reported. =
=10/sex) There were no significant effects to body weights. organ weights, or
blood chemistry observed at all doses
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Table 7. Oral repeated dose studies of Hvdrogen Peroxide.

Dose or Drinking
Concentration of Water
Animal (n) Hvdrogen Peroxide Concentration Duration Methods/Procedure Results Reference
Chronic Toxicitv Studies
“CEL oy mice Not specged ~ 300 or 1200 100 weeks In KIng water Erosion and ulcers m the glandular stomach and hyperplasia. adenomas Ly
(50/sex) mgkg/day; 0.1% and carcinomas in the duodemum were observed. Erosion in the
or0.4% stomach occurred after 40 weeks. No metastases or other treatment-
related tumors were observed. Body weights were significantly reduced
i the high dose females after 15 months.
Male and female Not specified 0.005,0.05,0.5.5. 6 Months Admmistered by gavage daily High-dose group had decreased body weights and blood lymphocyte IR
rabbits (n not or 50 mg/kg/day; concentrations; increased mumbers of reticulocytes and hemolysis,
specified) 0.00001%, albuminuria; decreased hepatic catalase activity, increase hepatic
0.0001%, 0.001%, succinyl-dehydrogenase activity, changes in enzyme activity of
0.01%, or0.1% stomach. duodenum, cerebrum; structural changes of gastromtestinal

mmicosa; and focal fatty changes in hepatocytes.

Low-dose groups only had changes in hematology and enzyme
activities.

NOAEL =0.005 mg/kg/day

[Study appears to not be included in DFG safety evaluation due to
msufficient documentation.]

— — m————————————————
DEFG = Deutsche Forschungsgemeinschaft; TOAEL = lowest observed adverse effects level, LOEL = lowest observed effects level, NOEL = o observed efiects level, NOAEL = 1o observed adverse effects level.
SGOT = serum glutamic oxaloacetic transaminase; SGPT = serum giutamic pyruvic transaminase
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Table 8. Inhalation rﬂeaml dose studies of l-lvdasen Peroxide.

Concentration
of Hydrogen Air
Animal (n) Peroxide Concentration Duration Mnhodslhocedl“ Results Reference
Short-Term Toxicity Studies
Yhce (10 90% 19or 107 uptod /9mgm: Oh/dayfor2  After week 2: both groups had nasal discharge, tous feet, imtation of skm mn the grom »
mg/m’ weeks to 3 days/week (8 region
exposures) or After week 5: both groups had hair loss around the nose. probably due to scratching due to
107 mgnr’: 6 Wday; 3 imitation
days/week during week 1; 7 of 9 mice died after 8 exposures in the low-dose group; 5 of 10 mice died after 8 exposures in
3 daysiweek for weeks 2-  the high-dose group, 8 of 10 mice died after 18 exposures.
4018 LOAEL = 79 mg/mr’
Alpk:ApfSD 50% aq. 288 146,330 28days OECDGL412 (Subacule Clinical signs were observed in rats exposed to 14.6 mg/mr” and greater. In general. mumber and *
Wistar rats (n mg/m’ Inhalation Toxicity: 28- severity of these clinical signs increased with repeated exposure at low doses, whereas the onset of
= 5/sex) Day Study) clinical signs was earlier at higher doses but also a certain degree of recovery from symptoms was
824 mg/m’ Whole body chambers for ~ seen at higher doses. Clinical signs included reddened nose, stains around snout and mouth,
MSS 7 5 days perweek, 6hper  salivation. signs of respiratory tract imitation. irregular breathing, rinary incontinence,
mg/m’ plloeremon 'otmea,lnmchedposm muusedreq)mwtmdlandthm
A fourth group of rats appmance Some evidence of recovery was observed after treatment ended.
was exposed to 82.4 jgxadua].l\decreasedmmal&smBOmz‘m’zzou;)andmmalesandfunalcsin
mg/mr) ondays 1.4, 5 8’4387mm group. Feed consumption was reduced in males m 33.0 mg/m’ group and in
and 6. Exposure level was malesandfam]csm%’-i’}S?mzm’gmup hﬁmreﬁeﬂsmhmtolozvm}SOmg‘m’w
reduced to 38.7mg/m’ on  which were not 1k and In both sexes, there was a
days 11and 12. mmmaldecleasemalhmmandtotalpwtunlevelsm}}Omg‘nfzxwp Kidney weights
Treatment was terminated  increased in females in 33.0 mg/m’ group. Relative hmg weights in males and relative kidney
on day 13 and rats were weights in females in 33.0 mg/ ' group were increased. Treatment-related findings were observed
euthanized due to in nasal and oral cavities of rats at necropsy at end of study. Staining of nares was observed at
toxicity. 14.6mg/m’ and above and mouth staining was at 33.0 mg/m’; mboﬂ)casa nodosexesponse
eouldbefmmilnueasedﬁmﬁngs including necrosis. and p il
infiltration, in exposed rats over controls during the microscopic examinations were observed in
the nasal cavity. larynx, and lung.
Clinical observations were conisistent with test material being a respiratory tract irritant
(reddened noses, stains around nose, and abnormal respiratory noise); in general, time to onset,
incidence and sevenity of clmical signs increased with exposure concentration and repeated
exposure. Males exposed to 33.0 mg/m’had lower feed consumption and body weight gain
compared to controls. Minimal changes in albumn and total protein blood levels were observed in
males and females in 33.0 mg/m’ group. Histopathological. treatment-related changes were
observed in anterior-most regions of nasal cavaty lined with squamous epithelium, where minimal
to slight necrosis (With assocnedmﬂamaum)andmmns“ueobsu\vedmms m 103 and
33.0 mg/nr’ groups. Inflammation and epithehal erosion in larynx and increased perivascular
mmvphﬂmﬁhmmmhmzswexemduedmh‘kﬂ) to be related to treatment due to absence
of a clear dose N
Rats (stran. 90% Oor B mgm’ 7 weeks 6 vday, "oﬂda)'s ‘week  There were signs nasal nasal ¥ -
not specified; for weeks, 1and 2, omgesum(mmmlyshgnmgsum)wasobsmedmlﬂmshﬂedmmxghmsmdy and
23; 10 for respectively, 5 days“mek tracheal congestion was observed at weeks 5 and 7. Hair loss around the nose, probably due to
mortality during weeks 3-7, for 30  scratching due to imitation. was observed after week 5. One rat died. No significant microscopic
studies and 13 exposures changes were observed at necropsy.
for pathology) 1-2 pathology group rats
were killed each week for
DECTopsy
Black rabbits 90% 30 mg/mr’ (22 12 weeks 6 h/day, 5 days/week. No effects were observed except for bleaching of fur and some nasal mmitation. =
(Strain not ppm) vapor Whole body exposure.
specified: 8)
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Table 8. Inhalation repeated dose studies of H\'dngen Peroxide.

Concentration
of Hydrogen v
Animal (n) Peroxide Concentration Duration Methods/Procedure Results Reference
Subchronic Toxicity Studies
its (stram §o:specnﬂed OT. 1000101 Uptod 3 hper day,  day per T]neshaldconcmnamiorhmzeﬂectswas wmz; AT 2 and 3 months 10 ngzmup ™
and n not mg/m’ ‘months week forupto4 months  there was an increase in serum epoxidase activity (250 and 2.63, respectively; controls, 2.16 and
specified) for whole body 2.20, respectively). After 4 months hmgs showed a decrease of SDH (0.26 versus 0.34 in
exposures. Some of the controls). Studies of hings showed a decrease in activities of SDH. MAO, acid phosphatase,
e were shaved for diesterase, and a increase in activity of alkaline phosphatase.
dermal exposure [See NOEL=1mgn’
Subchrome Toxicity LOEL =10 mg/m’
Studies for dermal
Tesults
Wistar rats (n 50% aq. 15,36,103 13 weeks OECD GL413 There were no mortalities during study. No treatment-related clinical abnormalities or ocular
= 10/sex) mg/m’ (Subchronic Inhalation changes were observed. No sigmificant treatment-related effects were observed for body weight
Toxicity: 90-Day Study) ~ gains or feed consumption. At necropsy, no treatment-related effects were observed on any
Nose-only apparatus for 6 hematology or white blood cell parameters tested. Of clinical chenustry parameters tested. there
hper day. 5 days per was an increase in alkaline phosphatase concentrations in male rats in high-concentration group,
week which was not considered an adverse effect when compared to historical control data. Liver and
thymms weights (both absolute and relative to body weight) of male rats in high-concentration
‘Sroup were ‘ecreased However, this wi eight change was not accompanied by microscopic
abnormalities in these organs and values were consistent with historical confrol data. No effects
were obsuvedonwazhts of any of other organs or tissues of rats (male or female). No
treatment-related effects \\ue observed at microscopic examination of any organ or tissue,
including respiratory trac
NOAEL= 103m2/m’ﬁurmalemd&malemls
Rabbits (n and 90% aq. 22 ppm 3 months Daily: no other details Imtation was noted around nose 53
strain not (calculated as provided
specified) 30.77 mg/m’)
Chronic Toxicity Studies
Dogs (2) 90% 10 mg/mr’ 26 weeks 6h/day, 4to 5 daysiweek At 14 weeks, there were no effects observed except for fur bleaching and loss. After 23 weeks, 5
c sneezing and lacrimation were observed. There were no weight changes or changes in
clinical chemistry and ¢. Lungs had areas of atelectasis and emphysema and there
were some hy a in bronchial nusculature.
for Economic C tion and

LOAEL lowest observed ad\w effect level; MAO = monoamine oxidase; \IOAEL 1o observed adverse effects level: NOEL = no observed effects level; OECD = Org
D SDH = succinate d

activity
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Table 9. Genotoxicity studies of Hvdrogen Peroxide.

2 3 2 3

Assav Test Details Results Reference
— —— — —
In vitro —
Ames assay 3% 0.067 M potassnm or sodmm phosphate buffer, pH 7 S. yphimurium (TA100): There were mncreased mmbers of >

Ames assay

100 plplate with and without metabolic activation

S. fyphimurium (TA98, TA1535, and TA1538)
Without metabolic activation: 0.0033 to 0.67 mg/plate
With metabolic activation: 0.01 to 3.3 mg/plate

S. fyphimurium (TA100 and TA1537)
Without metabolic activation: 0.001 to 0.33 mg/plate
With metabolic activation: 0.01 to 3.3 mg/plate

E. coli (WP2)
With metabolic activation: 0.033 to 3.3 mg per plate
With metabolic activation: 0.01 to 3.3 mg/plate

Positive controls

Without S9 mix- 2-nitrofluoren (TA98, TA1538). sodium azide (TA100,
TA1535). 9-aminoacridine (TA1537), furylfuramide or N-methyl-N"-nitro-N-
nitrosoguadinine (E. coli); With $9 mix: 3-Anthramine (all tested strains)

Tevertant colonies with and without metabolic activation starting at
0.033 mg/plate.
Hydrogen Peroxide was not mutagenic in all other strains tested.

3%aq.
S. yphimurium (TA98)

Not mutagenic with or without metabolic activation

Ames assay 30.0% 1 phosphate buffer Poitive for g dcity. 107 his™ lonies/plate at 0.2 .
S. yphimurium (TA92, TA94, TA98, TA100, TA1535, and TA1537) mg/plate in TA100 without metabolic activation.
0. moplate
Ames assay 30%aq. Very mutagenic: SB1106p (4x control) and TA97 (2x) i
S. phimurium (TA97, TA102, TA104, SB1106, SB1106p, and SB1111) Weakly mutagenic: TA102, TA1(4, SB1106, and SB1111
0 to 4 pmol/plate
Ames assay 30%aq. Very mutagenic: SB1106p (4x) and TA97 (4x) .
Preincubation Weakly nutagenic: TA102. TA1(4, SB1106, and SB1111
S. typhimurium (TA97, TA102, TA104, SB1106, SB1106p, and SB1111)
0to 1.2 ymol/plate
Ames assay Concentration not specified Positive for genot: i
S. typhimurium (TA102 and TA_638) TA102-746 revertants psplame vs 240 in controls.
100 pg/plate in water without TA2638-91 revertants per plate vs 38 in controls.
Ames assay [€ 10n not specified Weakly mutagenic: TA97, TA98, TA102, TA1537
S. nyphimurium (TA97, TA98, TA100, TA102, TA1537. and TA1538) Not mutagenic: TAT00 and TA1538
0 to 6000 pmol/plate
Ames assay C tion not specified Weakly ic: all strams (2 to 6x)
Preincubation
S. pphimurium (TA97, TA98, TA100, TA102, TA1537, and TA1538)
0 to 340 ymol/plate
Ames assay not speaified Not mutagenic: all strams
Preincubation with metabolic activation
S. yphimurium (TA97, TA102. TA1537, and TA1538)
0 to 340 umol/plate
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Table 9. Genotoxicity studies of Hvdrogen Peroxide.

Assav Test Details Results Reference
——— - = p— = e =
Ames assay Concentration not specified Weakly mutagenic: TA1537 without metabolic activation and 3
Liquid mcubation TA97 with SOD
S. typhimurium (TA97, TA98, TA100, TA102, TA1537. and TA1538) Remaining are not nmtagenic:
0 to 6 pmol/plate with catalase or SOD superoxide dismutase or without
metabolic activation
Ames assay Concentration not specified Mutagenic: TA100 (2.5x), pronounced mutagenic effects on i’
Preincubation TA102 (2.8x) and TA104 (4.4x)
S. typhimurium (TA92. TA97, TA100, TA102, TA104, TA1535, and TA1537) Not mutagenic: TA92. TA97. TA1535, and TA1537 (weakly)
0 to 2.4 umol/plate without metabolic activation
Ames assay Concentration not Positrve for genotoxicity. Highly positive with sulfide. 5

S. yphimurium (TA102)
0 to 50 umol/plate (with sulfide) and 400 umol‘plate (without sulfide)

Ames assay Concentration not specified Negative for genotoxicity: TA97 & Lord
S. pphimurium (TA97 and TA102) without metabolic activation Weakly positive for genotoxicity: TAIO7 without metabolic
S. yphimurium (TA102) with metabolic activation less g with
Modified Ames Concentration not specified Reverted IC203 more efficiently than IC188. thus classed as an w
assay (WP2 E. coli (Strain IC203, deficient m OxyR. and its oxyRq parent WP2 oxidative nutagen at 50 and 100 mg/plate without metabolic
Mutoxitest) ulr4rpKM101(1C188)) activation.
0. 25. 50. 100 mg/plate in water with and without metabolic activation Not mutagenic with metabolic activation.
Ames assay Concentration not Mutagenic in both strans (2.7) L
E. coli (trp-) (WP2uvrA(pKM101) and WP2(pKM101)
Oto 300 ug/plate without metabolic activation
Modified Ames Concentration not specified Mutagenic L
assay (multigene B. subrilis (Exc-)
sporulation assay) 0 to 0.003% without metabolic activation
Gene 1 C jon not speuﬁed Not mutagemc: (trp-) (WP2uvrA+ and WP2uvtA-), S. cerevisiae .
assavs( k - ph - S. Hpi (G.46). E coli (trp-) (WP2uvrA+ and Qxemanble (caca-) (WP2uvrA)
reversion, forward WP2wvrA-)
mutation. and gene  Forward mutationE. coli (caca-) (WP2uvrA)
conversion) Gene conversion: S. cerevisiae
3% on filter paper without metabolic activation
Nuclear gene Concentration not speaified Mutagenic for forward mutations e
mutation assay S. cerevisiae
100 pg/plate
Bactenial forward ~ Concentration not speaified Mutagenic at 24 to 80 pg/ml (x5) L2/
mutation assay E. coli (DB2; amp-)

0 to 80 ug/mi without metabolic activation

Bactenial forward ~ 30% agq.

kat(-)-strains gave maximmum level mutagenesis at 75 nmol/'ml and
ht(+)-s|mn at 600 nmol/ml. Both strains showed a threefold
maximum increase in induced colonies. compared to spontaneous
levels.

mutation assay E mb (Kl 2 strains lacking catalase activity due to mutations in katG, katE and
katF genes, and catz.lase—pmﬁmmt strains: L-arabinose resistance)
Up to 900 nmol/ml
Preincubation and plate incorporation assavs without metabolic activation
Bacterial forvard ~ Concentration not specified
mutation assay B. subtilis (168DB)
0.0005%. 0.001%. 0.002% or 0.003% without metabolic activation
Bacterial forward ~ Concentration not
mutation assay S. typhimurium (TA100)

Pretreatment: 0. 25, 50 or-100 uM:
Incubation: 0.5.4:0. 1.5.3.0. 4.5 or 7.5 umol/plate wathout metabolic activation

Number of mutants increased from background level of 1.8/104
colonies to @ maxinmum of 60.2 at 0.002%. All tested

concentrations were greater than in controls.
Ambiguous
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Table 9. Genotoxicity studies of Hvdrogen Peroxide

B ———

Assav Test Detis Results Reference
Bactenial forward ~ Concentration not spec: Ram 1: Increased revertant counts were 2 3-fold, compared to e
mutation assay S. pphimurium (TA102) control. ina dose-dependent manner. = 2-fold increase was
Two runs with 0, 50, 75, 100, 150, 175, 200 or 300 ug/plate observed in nun 2, although a dose. was noted. b
without metabolic activation over controls were observed at 75 pgplate and higher.
Pretreatment of cells comesponding to 1.4-fold and higher mcreases in first test, and 1.5-
fold and higher increases over controls in num 2.
Forward mutation ~ Concentration not Not mutagenic. No increase in frequency of 8-azaguamne or )
assay 100 to 300 umol without metabolic activation quabain-resistant nmtation.
V79 cells Cytotoxicity starts at = 100 umol.
L-Arabi Conc 10n not speaified Maximmum mduction of AraR/108 viable cells was 11.7-fold o
Bacterial forvard  S. pphimurium (BA9 and BA13) compared to control with strain BA9. Maxinum absolute munber
mutation assay (I- 2941, 5882, 11765 or 17647 nmol/ml without metabolic activation of AraR/plate was 11.1-fold m BA13.
arabinose
resistance test)
Chromosome Concentration not specified Hydrogen Peroxide caused an increase in number of chromosomal x
aberration test OECD GL 473 (In Vitro Mammalian Chromosome Aberration Test) aberrations per cell and in percentage of cells with aberration. A
CHO cells definite dose response trend was observed in activated system.
Without metabolic activation: 25.31. 33.75, and 45.0 nl/ml Cytotoxic at 10 nl/ml with metabolic activation.
With metaboli : 10, 50, 100 nl/ml
Ch C not specified CHO. V79, and Synan hamster Cells - Commmhon-depmdan »
aberration test 100, 200. or 300 uM without metabolic activation increase in the amount of g gaps.
CHO-K1 and V79 cells breaks, exch and minutes (ck id- and ch type
100. 200, or 300 uM without metabolic activation abelmuons) As the dnse increased, the mitotic index decreased and
Syrian hamster cells to increased.
BALB/c mouse cells - Chxomosomabamumswaeuﬂwedat 10
10, 20, and 50 pM to 100 uM.
BALB/c mouse cells
CHO-KI - There were an increased number of abnormal
0 or 500 pM with and without metabolic activation metaphascs without metabolic activation; number of abnormal
CHOK1 p ‘was similar to controls with metabolic activation.
Chromosome 30.0% mn salme 2.0% polyplord "
aberration test 0 to 025 mg/ml for 24 and 48 h without metabolic activation Structural aberrations 46.0% at 24 h.
Chunese hamster fibroblast cells D,,=013;TR=14
Positive at :
0.063 mg/ml at 48 h (10.0% cells with structural chromosomal
aberzations),
0. llimymlat"-ih(lS 0% cells with structural chromosomal
aberrations) and at 48 h (31.0% cells with structural chromosomal
aberrations),
025 mg/ml at 24 h (46% cells with structural chromosomal
aberations).
[@: not speafied Mutagenic: Synergistic enh of mi leus frequency &
aberration test 10 and 20 uM (time not specified) without metabolic activation with ferrous ions
20 puM (time not specified) with ferrous ions Not ic: without boli ivation, no increase in
Mumine splenocytes %cv of micronucleated splenocytes
Chromosome Concentration not speaified tion-dependent increase of micronuclel starting at 10 uM L
aberration test 10 to 20 uM for 1 h without metabolic activation m PBS but not mn MEM
V79 cells
Ch C not Mutagenic at 300 and 450 uM ®
aberration test 0, 150, 300, or 450 uM
SHE cells
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Table 9. Genotoxicity studies of H\'drosen Peroxide.

Assav Test Details Results Reference
Cl Ci ion not Concentration-dependent mncrease of ch I and cl id "
aberration test 10 to 20 pM for 10 min without metabolic activation aberrations stamng at20 pM
Human embryonic fibroblasts
Ch ion not specified Mutagenic: 6-fold increase of chromosomal aberrations at 20 uM i
aberration test 15 and 20 pM for 24 h without metabolic activation
Human leukocytes
Mouse lymphoma  30% wiw aq. Huydre Peroxide 1 d frequency in absence of ¥
assay TK locus mouse lymphoma L5178Y cells me!abohc activation. lmt not in present of metabolic activation. It is
0.075,0.1,0.13,0.18,0.24, 0.32, 0.42, 0.56. 0.75. and 1.0 pg/ml with and without d that the induces ion at TK locus in
metabolic activation I_i 178Y mouse lymphoma cells.
Positive confrol: ethylmethanesulphonate. N-dimethyinitrosamine
Mouse lymphoma ~ 30% w/w aq. Hydr Peroxide d fr 'y in absence of A
assay TK locus mouse lymphoma L5178Y cells ‘metabolic activation. but not in present of metabolic activation. It is
0.0018 - 0.1 pg/ml without metabolic activation concluded that the substance induces mutation at TK locus in
2.3 - 30 pg/ml without metabolic activation 15178Y mouse lymphoma cells.
Positive control: ethylmethanesulphonate. N-dimethyinitrosamine
Mouse lymphoma ~ Concentration not specified Concentration-dependent increase of at thymudine kinase L
assay 18.6 to 496 umol without metabolic activation locus starting at 186 pmol.
15178Y mouse lymphoma cells Cytotoxicity starts at 37.2 to 79.5 umol.
M lhian cell Conc 1on not 1 Induced mutations at the HGPRT locus L
gene mutation 10 pmol without metabolic activation
assay V79 cells
M: Lan cell Conc ion not specified Conc dependent increase in the 6-thioguanine-frequency ¥
gene mutation 500 to 4000 pmol without metabolic activation resistant clones stanmg at 500 pmol.
assay \'79 cells Cytotoxicity > 4000 pmol.
M: Lian ¢ ot specified No mutations at HGPRT locus. L
gene mutation 100 to 585 mol without metabolic activation Cy icity starts at approximately 100 pmol.
assay Mutagenicity
V79 cells
SCE Concentration not No mutations at HGPRT locus .
10 to 80 pmol without metabolic activation Cytotoxicity starts at 20 to 40 umol.
\.'79 cells
SCE ified No mutations at HGPRT locus. "
35: uM mthotn metabolic activation Cytotaxicity: 20% survival
V79
SCE Concenmnon not specified Not mutagemc m 5
5 to 20 uM i MEM or PBS for 1 h without metabolic activation Inmsed SCE at 10 pM in PBS
V79 cells Cytot: =20 yMin  5to 10 uM in PBS
SCE Concentration not specified 7 SC‘E at 20 uM o4
10 to 80 uM for 3 h without metabolic activation Cytotoxcity: 20 to 40 uM
V79 cells
SCE Concentration not specified Mutagenic without catalase. -
1 to 800 uM for 1 or 9 h without metabolic activation Not mutagenic with catalase.
100 to 800 uM for 9 h with catalase
V79 cells
SCE Cancentration not Mutagenic without metabolic activation at 10 to 20 yM o

10 to 40 uM for 1 or 24 h without metabolic activation
10 to 40 pM for 1 h with metabolic activation
V79 and CHO cells

Not mutagenic with metabolic activation
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Table 9. Genotoxicity studies of H\'drosen Peroxide.

Assay Test Details Results Reference
e e

SCE Concentration not speaified Mutagenic. b d SCE and d cells starting at 40

040 80. 120. 160. 200, or 240 uM in phosphate-buffered saline for 15and 20t~ pM.
22h Cytotoxicity: 40 uM

CHO AUXBI cells

SCE Concentration not specified Shight mcrease m SCE at 0.5 upM »
0.1 to 100 M for 2 h without metabolic activation Cytotoxicity: 10 uM
CHO cells

SCE Concentration not specified Shght merease m SCE frequency at 500 uM ¥
100 to 100.000 M for 2 h without metabolic activation
CHO cells

SCE Concentration not Mutagenic without metabolic activation at 3.9 uM =
0.3 to 7.8 uM for 24 h without metabolic activation Not mutagenic: with catalase
5 to 100 uM (time not specified) with catalase
CHO cells

SCE Concentration not speaified Increased frequencies of SCEs at 300 pM =
0. 90, or 300 uM Mutagenic
SHE cells

SCE Concentration not specified 24 b: Mutagenic in lymphocytes at 20 uM. =
20 to 2000 uM in for 24 h without metabolic activation Not mutagenic in whole blood culture.
80 to 200 M in for 2 h without metabolic activation

Whole human blood or human purified lymphocytes
80 to 200 pM in for 2 h with catalase. peroxidase, or S9 mix
Human purified lymphocytes

2 h: Mutagenic in lymphocytes at 80 uM.
Not mutagenic in whole blood culture.
Metabolic activation reduced Hydrogen Peroxide-induced SCEs

SCE Concentration not Mutagenic: 3-fold SCE induction at 60 uM b
15 to 60 uM m for 24 h without metabolic activation
DOY/AH? human cells
Endo-reduplicated ~ Concentration not speaified Mutagenic starting a 160 1M in a dose-dependent manner "
cells 0, 40, 80. 120. 160. 200, or 240 uM in phosphate-buffered saline for 15 and 20 to
2h
CHO AUXBI cells
DNA Damageand 35.7 %aq. Run 1(10 to 3000 pg/ml): marked reductions i nuclear and ?
ir/ OECDGL 482 cytoplasmic counts at nearly all dose levels indicated a generalized

Unscheduled DNA  Rat hepatocy

toxic effect.

Synthesis Run 1: 0, 10, 30 100. 300, 1000, and 3000 pg/ml Ram 2 (0.78125 to 100 pg/ml): 100 pg/ml was completely toxic
Run 2: 0.78125, 1.5625, 3.125, 6.25, 12.5, 25, 50, and 100 pg/mk and signs of toxicity were also observed at 50 ug/ml.
Positive control: 2-acetylammofiuorene Clear increase in NNG counts and also in the percentage of cells in
Tepair were observed at 25 and 50 ug/ml A dose-dependent
increase in NNG values was observed at 6.25 to 25 ug/ml.
Overall: Results demonstrate a positive result at concentrations of
6.25t0'50 pg'ml. Cytotoxicity was observed at 50 ug/ml and
Comet assay Concentration not specified Genotoxic at 500 uM. -
0,028, 4,20, 100, and 500 uM Calculated concentration to double taill DNA = 190 uM
L5178Y tk+/- mouse lymphoma cells
Comet assay Concentration not speci Genotoxac at both concentrations o
0.1, 10 uM for 24 or48h
Fresh rat hepatocytes
Comet assay Concentration not speci Mutagenic at 20 uM and greater =
0, 10, 20, 50, 100 pM
S. cerevisiae
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Table 9. Genotoxicity studies of Hvdrogen Peroxide.

Assav Test De(is — Results Reference

Comet assay 03M DNA damage mcreased after 1h of mcubation with 25 pM and 50
25 and 50 pM in DMEM M and decreased at 24 b likely due to metabolism of test material
HepG2 cells. and DNA repair mechanisms. Cells were susceptible to DNA
Pre-incubated for 5. 30. or 40 min 1or24h damage by lowdosesaf\‘helestmbstance

Comet assay Concentration not specified Increased DNA strand breakage at 200 pM »
0. 10, 50, 100, and 200 M
Exposed for 15 min
MCE-7 and MCF-10A breast cancer cells

Comet assay Concentration not specified Mutagenic »
Oor 10 M
Human ocytes

Comet assay 37%aq. Mutagenic at 30 pM and greater »
0to 60 uM
Human fibroblasts (cell limes GM 5757, GM 5856. GM 5659)

Comet assay Concentration not specified Mutagenic at 30 pM 4
0to0 30 uyM
Hela cells

Comet assay 37%aq. V79 cells: mutagenic at 40 uM and greater e
0to 70 uyM Human fibrob! snnmzmxcat’()p_\iandmm'

V79 cells; Human lynphocytes: mutagenic at 20 uM and greater
0to 50 uM Hela cells: mutagenic at 40 uM and greater

Human Fibroblasts; Hep G2 cells: mutagenic at 40 M and greater

0to 50 uM

Human lymphocytes;

0 to 60 uM

Hel a cells;

01to 70 uM

Hep G2 cells

Comet assay/ Concentration not specified Genotoxic m both assays =

micromicleus Comet assay: 50 uM; micronucleus assay: 100 uM

assay V79 cells

Comet assay/ Concentration not specified There was a positive response In the micronucleus assay starting at -

micromucleus 0, 20, 40, 80, 160, or 320 uM (0. 2.5, 5. 10, 20, or 30 pug/ml) for4 h 40 M and starting at 80 pM in the comet assay.

assay Human lymphoblasoid TK6 cells Cytotoxicity on Day 0 remained at 100% at up to the highest do:

all cytostatic parameters decreased to C)mmmc level (55+ 5% of
these parameters) at 40 yM and greater.

Micronucleus test  Concentration not specified Gmotm at 20 [V and greater it
0,028, 4, 20, 100, and 500 yM to lei ining bi-nucleated
L5178Y rk+/- mouse lymphoma cells cel.ls-lOpM

DNA adducts Concentration not Not mutagenic
0, 0.8, 4,20, 100, and 500 uM
L5178Y tk+/~ mouse lymphoma cells
8-ox0-7.8-dihydro-2"-deoxyg (8-0x0dGuo) d by LC-MS/MS

DNA adducts Concentration not speaified Not mutagenic »
0,028, 4,20, 100, and 500 uM:

L5178Y tk+/- mouse lymphoma cells
8-0x0-1 N*-etheno-2"-deoxyadenosine (edAdo) d by
LC-MSMS

Tk™"Gene nutation ~ Concentration not specified Genotoxic at 100 M and greater.

assay 0,0.8. 4. 20, 100, mdS(l)pM Calculated concentration to double mmber of mutants = 28 WM
L5178Y the+/- homa cells
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Table 9. Genotoxicity studies of H\'drogen Peroxide.

Assav Test Details Results Reference
HPRT assay 37%aq. Not mutagenic. ®

0,70, or 110 M

V79 cells

i
Invivo —

Mammahian OECD GL 474 (mammahan erythrocyte nucronucleus test) Two vehicle control groups had mean values of MPEs in the range B
erythrocyte 35% wiw aq. of historical controls. Cycl induced a large increase
mucromicleus test Swiss OF1/ICO:OF!1 (TIOPS Caw) mice (n = 5/sex) m mumber of MPEs and d d PE/NE ratio,

Rum 1: 0, 500, 1000. 2000 mgkg cytotoxicity of control substance. In all treated groups, mean MPE

Rum 2: 0, 250, 500. 1000 mgkg values were similar to those of their respective vehicle controls. A

Test substance was administered once by 1p. route using a dose volume of 25 slight increase in MPEs in low-dose group after 24 h was deemed

mlkg. biologically nsignificant. A decrease in the PE/NE ratio in most

Vi ehu:le control mice received vehicle alone, under same conditions. Positive treated groups after 24 and 48 h showed that Hydrogen Peroxide

control mice received cyclophosphamide, by oral route, at a volume of 10mlkg.  effectively affected bone marrow cells. It was concluded that

Mice were killed at 24 or 48 h and cytogenetic damage in bone marrow was Hydrogen Peroxide did not induce cytogenetic damage in bone

evaluated. PE to NE erythrocyte ratio was established by scoring 1000 marrow cells of mice when administered i.p.

ervthrocytes (PE + NE).
Mammahian OECD GL 474 No specific gross ﬁndmzs were attributable to exposure to 3
erythrocyte 35% wiw aq. Hyd: Peroxide. \ p of d e and
micronucleus test C57BL/6NCr1BR nuce (10/sex) meenennve alterations in nmcosa of stomach and or duodenum

0, 200, 1000, 3000 or 6000 ppm (males: 0. 42.4. 164, 415 or 536 mgkg/day; were observed in 3000 and 6000 ppm groups and considered tobe

females: 0, 48.5, 198, 485 or 774 mg/kg/day) administered in drmking water for test substance related No i quency of

14 days. PEs were obsen‘edm6000ppmdosegxoup 1o decrease in

Controls: 5/sex were taken from control group and treated with 20 mgkg pol)cln’onnnc'nonnochromauc a'ythroq’!s ratio obse'ved Mice

cyclophosphamide by a single 1.p. injection on day 13. receiving cyclop g

Peroxide did not show any eenotonc eﬁ‘ects at tested
concentrations.

UDS Test with OECD GL 486 (Unscheduled DNA synthesis test with lian liver cells in Negative vehucle controls gave a group mean NNG value of less ?
Mammalian Liver  vivo) than zero with 0 to 0.3% cells in repair. Group NNG values
Cells m vivo 35% wiw aq. were increased by 2-AAF and DMN treatment to at least 9.4 and

Male Wistar rats (=35 - 6) more than 80 % of cells were found to be in repair. Treatment with

0,25, or 50 mgkg 25 or 50 mg’kg Hydrogen Peroxide did not produce a group mean

2-4orl2-14h M\iGgreltathanwn(2l—-77respemvely)mx“eman)more

lor2 mz‘ml(doserateo 2 ml/min for final doses of 25 mg/kg or 50 mg'kg) than 0.7% cells found in repair at either dose or ime point.

administered 1.v Hydrogen Peroxide did not induce unscheduled DNA synthesis

Rats were killed at 2 - 4 hor 12 -14 h DMN was positive controlin 2 - 4-h following treatment in vivo.

1 and 2 -AAF was positive confrol in 12 - 14-h iment. Water was

negative control. Hepatocytes were treated with 3H-thymidine and put onto shides.

Shdes were examined and mmber of grains present in the mucleus minus mean

number of grains in three equivalent areas of cytoplasm was d d for NNG.
Dermal 70% aq. Hydrogen Peroxide Negative for genotoxicity 3

genotoxicity assay

mno HPRT =hyp

10, 100, 200 mmol in 200 m! of ethanol was dermally applied to the skin of
fanale Sencar mice (n not specified) for 4 weeks. Further details were not

agle's medum:; DMN = dimethyimtrosanine; e erythrocyte
hy-tandem mass y. MEM = minimal essential medium:

; -M iqui spec
MPE mlcmmcleated pol}vhr tic e'}throcwm NE- normochmm:ﬂc uythrocyte NNG = net miclear grain count; OECDGL= Organisation of Emmymlc Co-operation and
D buffered

saline; PE = polychromatic erythrocy

UDs= Lnschednled DNA Symhes:s
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Table 10. Dermal. oral. and mucosal carcinogenicity studies.

e T e
Animal (n) Test Material Concentration Procedure/Details Results Reference
Dermal
= ~ - - e — e .
Swiss mice ‘Three hair dye fommlations % aq. Hydrogen  Three hair dye mixtures were applied to Survival at 18 months vanied from 38% to 80%. No sign of
(50/sex) each mixed 1:1 with Peroxidehair d\e shaved skin of mid-scapular region. systemic toxicity was observed in any dye-treated groups.
Hydrogen Peroxide (6% (¢8)] Controls were administered acetone or Average body weights were comparable in all groups throughout
aq.); 0.05 ml in acetone were left untreated. For each formulation the smd\ Incidence of Tung fumors was similar between treated
and for vehicle control. one group was and control groups.
treated once weekly and another group No skin tumors were observed at the site of application.
once every other week for 18 months.
Sencarmice (60)  Hydrogen Peroxide (30% 30% aq. Hydrog: Mice were a m: twice-weekly Papillomas were observed n 3 of 57 of the treated mice. No =
aq.); diluted 1:1in 0.2 ml Peroxide:acetone topical app of Hydrogen Peroxide q 1] carcinoma was observed at up to 50 weeks
acetone (1:1) nuxture for 25 weeks.
Wistar rats Hydrogen Peroxide (6% aq.) 6%aq. Hydrogen ~ Mixture was admumistered to shaved dorsal ~ Treated and control groups were s:m:.lar n body weight gam and »
(10/sex) mixed 1:1 with oxidized p- Peroxide: oxidized skin once per week for 18 months. Control  survival. 4 of 10 males developed tumors (1 chol
phmv].meduml.ne (5%p- P rats were shaved and treated with the and 1 adenoma of the Liver, 1 nephroblastoma with hmg and
2% henylenedi: aqueous vehicle. panaeasmmstasis lcmﬁcaladmomofadtmalgland)and6of
ammonium hydroxide) 1y All surviving rats were killed and 10 females developed tumors (1 and 5
examined after 21 months. zlandnnnms“‘)nchmchldeﬁbmsatmma fibroadenoma and
adenoma). No skin tumors were observed at the application site.
No tumors were found in male control rats; 1 tumor (uterine
stromal cell sarcoma) was found in female control rats.
Sprazue—Davdev Permanent harr dye 6%aq. Hydrogen ~ Mixture was adnumstered toa 3cor’ area  No difference i survival was observed between treated. vehicle.
rats (301 formulation or 2 colorless Peroxidehair d\,e of shaved dorsal skin for 30 min twice per  and untreated control groups.
control: jelly mixed 1:1 with (1:1), 6% aq. week for 2 years. Rats were then observed ~ No skin tumors were observed at site of application, and there was
and 50/sex) Hydrogen Peroxide (6% Hydrogen for an additional 6 months. 1o difference in incidence of tumors, including those of the skin.
aq);03g Pemxide:colorlss Control groups received 0.5 g vehicle between treated. vehicle control and untreated control groups.
jelly (1:1), orno alone, to which Hydrogen Peroxide was
treatment added immediately before application
Another group served as untreated
controls. Skin at application site, liver,
kidney, hmg and gross lesions were
studied histologically.
Sprague-Dawley Six oxidative hair dye % aq. Hydrogen ~ Administered to shaved areas of back Mean body weights and survival were similar in treated and S
rats (60/sex; formulations each mixed 1:1 ~ Peroxidehairdye  (approximately 2.5 cm in diameter) twice  control groups. No skin tumors were observed and no increase in
controls 30/sex) with Hydrom Peroxide 6%  (1:1) per week up to week 117. Three separate,  the incidence of tumors at any site was observed in treated as
aq.: 05 ml untreated, concurrent control groups compared with controls.
received ﬂlicatims of vehicle alone!
Oral
— e o
C37BL/6N muce Hydrogen Peroxide 0.100, 300, 1000.  Adnumistered in drinking water for 13 Mald to minimal duodenal mucosal hyperplasia was observed in ‘
(15/sex) (concentration not specified)  or 3000 ppm in weeks followed by 6-week recovery period . mice in 1000 and 3000 ppm groups and in 1 male in the 300 ppm
distilled water group. All effects noted during treatment period, including the
duodenal hyperplasia, were reversible dunng recovery period.
IM}DAELwas 100 ppm (26 and 37 mg'kg/day for males and
females. respectively).
C37BL/6J mice of ~ Hydrogen Peroxide (30% 0.0.1%,and0.4%  Adnumstered as drinking water for 100 One adenoma of the duoderum was obsa\'ed in controls; 6 b
both sexes (98. aq.; for food-additive use) in distilled water weeks one of du ‘were observed in mice
101 and 99) in low-dose group; and 2 adenomas and 5 carcinomas of

duodenum were observed in mice in high-dose group (p = 0.05
compared with controls).
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Table 10. Dermal. oral. and mucosal carcinogenicity studies.

e e e
Animal (n Test Material mcentration Procedure/Details Results Reference
e s e e
Male and female Hydrogen Peroxide (30% 04% mdnnking-  Groups of 5 to 17 mice were killed and Gastric erosions and duodenal plaques (round, flat, avillous areas)
C57BL/6N mice aq.: for food-additive use) water necropsied at 30-day intervals up to 210 were observed at 30 days and were present consistently at each
(138) days, and then every 60, 70 or 90 daysup  subsequent time period. Nodules (hyperplastic lesions. adenomas,
to 630 days. At end of experiment. 29 and carcinomas) were observed in both duodemum and stomach
mice were killed and necropsied on day from 90 days until end of experiment. with exception of days 210
700. and 360. These lesions did not appear to increase in frequency. but
Reversibility of lesions was investigated in anpxca.l hypexp]asma appeared late in experiment and 5% of mice
groups of mice treated with Hydrogen d duodenal ad . None of these lesions were
Peroxide (0.4%) for 120, 140, 150 or 190 obsentd in controls.Stomach lesions regressed completely,
days followed by a free period P of length of but some duodenal lesions
of 10 to 30 days. sted.
DBA/IN (22). Hydrogen Peroxide (30% 04%mdmkmg- — Mice were med ily from 90 1d of gastnic nodules were 2 of 22, 1 of 39, and 12 of 34, v
BAIB/cAnN (39)  aq.; for food-additive use) water to 210 days of treatment for strain and duodenal nodules were 14 of 22, 7 of 39, and 22 of 34 n
and C57BL/6N differences in development of gastricand ~ DBA/2N, BAIB/cAnN, and C57BL/6N mice, respectively.
(34) mice of both duodanl ‘nodules’ (hyperplastic lesions, Duodenal nodules appeared at 90 days in all three strains.
sexes and carcmomas)
Female C3H'HeN.,  Hydrogen Peroxide (source  0.4% in distilled Mice with different levels of catalase Inaid of duodenal 'nodules’ (b lastic lesions, ads 2
B6C3F1, concentration not specified:  water as drinking activities in uodenal nmicosa (5.3,1.7,07  and carcinomas) were 2 out of 18, 7 out of 22, 21 out of 21, and
C57BL/6N and food grade) water and 0.4 x 10* k/mg protein. respectively) 22 out of 24 in C3H/HeN, B6C3F1, CSTBL/6N and C3H/Chs
C3H/Cbs mice (18 were administered Hydrogen Peroxide in mice, respectively.
to 24) distilled water as drinking water for 6 or 7
months.
Fischer F344mats ~ Hydrogen Peroxide (source 0. 0.3%, or 0.6% Admimistered i drinking water for 78 Survival of treatment groups was simular to controls except for ¥z
(50) concenfration not specified)  indnnkingwater  weeks followed by a 6-month recovery. males in 0.3% group (36 vs 41 out of 50 survival). There was no
difference in number of tumors in rats that died, rats that survived
to end of experiment, and control group m testes, mammary
glands_ and skin
Mucosal -
Hydrogen Peroxide (source Admimistered into buccal cheek pouches 5 © No neoplasms were observed m the surviving 37 hamsters =

times per week for 20 weeks

Co-C: minggenizin'

Hydrogen Peroxide (source
concentration not specified)

N
3% or30%aq.

Adnumstered into buccal cheek pouches,
with and without DMBA. twice weekly for
19 or 22 weeks. Hamsters were then kalled
and necropsied. including
histopathological examination.

All hamstas freated with Hydrogen Peroxlde alone had

hyp and} cells and

milddysplasia m4 out of 0 hamstas 110 fumors were observed. In

‘hamsters treated with DMBA alone, 3 out of 7 (43%) developed
epidermoid carcinoma. Six of 11 hzmsws (‘)" /) mted wnh

mdBA and 3% Hydrogen Peroxide d

carcinomas by 22 weeks: all 5 hamsters treated with DMBA and

Sﬁ:{ydmm Peroxide developed epidermoid carcinomas by 2.

In all hamsters, chronic inflammation. hyperchromatic cells and
dysplasia were observed at 19 weeks. No carcinomas were
observed in hamsters treated with 30% Hydrogen Peroxide alone.
Hydrogen Peroxide can. by itself, induce pathologic/inflammatory
changes, but not cause pathologic changes associated with
pmxep]asuc lesions at 3%. Hydrogen Peroxide augmented the

oral carcinogenesis of DMBA at 30% aq.
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Table 10. Dermal. oral. and mucosal carcinogenicity studies

e e
Animal (n) Test Material Concentration Procedure/Details Results Reference
—— — — —— — ——
Tumor Promotion
— — — == — —
Sencarmice (60)  Hydrogen Peroxide (30% 30%aq. Hydrogen ~ Mice were admimstered a smgle topical Papillomas were observed m 3 of 56 m control group and 6 of 58
aq.) diluted 1:1 m 0.2 ml Peroxide:acetone application of Hydrogen Peroxide. Control  in Hydrogen Peroxide-treated Foup. H\dmgen Peroxide did not
acetone L group was administered acetone alone. induce tumor when dm with
One week later, twice-weekly applications TPA
of TPA (2 ug in acetone; a tumor
promoter) were admini d for 25 weeks.
Female 8-week- Hydrogen Peroxide (3% 2q.) 3%aq.:02mlm Single dermal application of DMBA (125 No sk tumors were found at necropsy at weeks 10, 26, 52, or 38 -
old ICR Swiss water pg n 0.25 ml acetone; a tumor promoter)
mice (30) ‘was administered to the dorsal skin of the
mice. Three weeks later, mice were
adnunistered dermal applications of
Hydrogen Peroxide 5 times weekly for 56
weeks.
Sencar mice (60) Hydrogen Peroxide (30% 30%aq. Hydrogen  Single topical application of DMBA (10 The proportions of mice with papillomas at 25 weeks were: L
aq.) Peroxide:acetone rmol in 0.2 ml acetone), followed 1 week 30% aq. Hydrogen Peroxide (twice/week) — 6 of 58
(1:0,1:1, 12 or later by applications of 30% aq. Hydrog 30% aq. Hydrogen Peroxide:acetone (1:1; once /week) — 5 of 39
1:5macetone; 0.2  Peroxide diluted 1:1 in acetone (once and 30% aq. Hydrogen Peroxide-acetone (1:1; twice /week) — 8 of 539
ml) twice weekly). 1:2 (twice weekly), or 1:5 30% aq. Hydrogen Peroxide-acetone (1:2; twice /week) — 10 of 59
(twice weekly) for 25 weeks. Controls 30% aq. Hydrogen Peroxide:acetone (1:3; twice /week) — 10 of 60
received acetone alone. Acetone (twice/week) — 0 of 60
Hydrogen Peroxide was found to be ineffective as a tumor
er.
Wistar rats (30, Hydrogen Peroxide (source 1% mn dnnking Two z:oups were d MNNG (a Hydre Peroxide did not increase munber of gastromtestmal o
21.10) concentration not specified)  water carcinogen) m drinking water for 8 weeks tumors. All treated rats had forestomach papﬂ.lomas including
followed b) either 1% Hydrogen Peroxide =  those only treated with Hydrogen Peroxide. No carcinoma
in drinking water or tap water for 32 development was observed in the stomach or duodemmn. Erosions
weeks. A third group was not admunistered  and ulcerations also occurred in the fundic nmicosa of the stomach
MNNG but did have 1% Hydrogen of the Hydrogen Peroxide treated rats.
Peroxide in drinking water for 32 weeks.
Rats were then killed and necropsied.
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Table 10. Dermal. oral. and mucosal carcinogenicity studies.

e
Test Material

Hydrogen Peroxide (30%

Animal (n)
Symian golden
hamsters (30040 aq.)
of both sexes)

Concentration

201

Procedure/Details
e

Results

Two group were admimstered an imtiating
dose of NNK (10 mg; 1 mg twice per day
until full dose; a carcinogen) to cheek
pouch. One group received no firther
treatment; other group and a control group
were then topically administered
Hydrogen Peroxide to cheek pouch 5 days
per week for 24 weeks. A fourth group
was administered NNK (20 mg: 1 mg/day)
and Hydrogen Peroxide (20 ) at the same
time. The were maintained
for up to 16 months. A few of the hamsters
in each group were killed (at 8 — 11 and 12
— 16 months, or if found moribound) and
necropsied.

Controls were an untreated group and a
group treated with NNK (120 mg) alone
and these were maintained for 22 months.

o e
NNK alone - 0 of 14 and 0 of 16 incidences of fumors at 11 and
16 months, respectively.

NNK followed by Hydrogen Peroxide — 8 of 14 and 15 of 18
incidences of tumors at 11 and 16 months, respectively. 1 out of
32 hamsters developed a cheek pouch adenoma. A total of 3 liver,
6 stomach. and 7 lung tumors were also found.

Hydrogen Peroxide alone — 0 of 7 and 0 of 19 incidences of
tumors at 11 and 16 months, respectively.

NNK and Hydrogen Peroxide simultaneously — 8 of 14 and 15 of
18 incidences of fumors at 11 and 16 months, respectively. 8 out
of 32 hamsters developed a cheek pouch adenoma. A total of 1
Liver, 12 stomach. and 11 hung tumors were also found.

There were no tumors in the untreated controls group.

The extended NNK-treated control group—1 of 7. 3 of 8, and 5 of
9 incidences of tumors at 11, 16, 22 months, respectively. A total
of 1 liver, 7 stomach. and 2 hmg tumors were also found.
Histologic examination showed lung tumors to be adenomas,
stomach nodules to be forestomach papillomas, liver tumors to be
hepatomas, and cheek pouch tumors to be papillomas of the cheek
pouch epithelium

— — —
DMBA = 7.12-dimethylbenz(a)anthracene; MNNG = N-methyl-N"-mitro-N-ni id

—
NNK = 4-(m

Table 11. Dermal irritation studies of Hvdrogen Peroxide in animals.

D e

1-(3-pyndyl)-1-butanone; TPA = 12-O-tetradecanoylphorbol 13-acetate

Reference

Animal (n) Concenfration Procedure Results Reference
B e — e - — e e
New Zealand White 3% aq. (volume not Admunistered to intact and abraded skin PI=0.125 out of 8 4
rabbits specified) under occlusion for 24 h. Not imitating
Rabbits (not specified) 3% aq. (volume not 24 h exposure under occlusion. PII = 0 at both observations. Non-imtant =
specified) Observationat 24 and 72 h.
Albmo rabbits (6) 6% aq. (89% water. 5%  Administered to intact and abraded skin Erythema and edema were observed at 24 and 72 h.
not specified: 0.5 ml) under occlusion for 24 h. Pl at 24 h=10.75 outof 8
Plat48h=0.70.
Classified as not imitating.
Rabbits (not specified) 6% aq. (volume not 24 h exposure under occlusion. PII=0 at both cbservations. Non-imitant b
specified) Observationat 24 and 72 h.
Rabbits (6) 8% aq. (0.5 ml) Administered to infact and abraded skin Erythema and edema were observed at 24 and 72 h after adnumistration.
under occlusion for 24 h. PI=0.04 outof 8.
Rabbits (ot specified) 8% aq. (volume not 24 h exposure under occlusion. PII =0 at both observations. Non-imtant .
specified) Observationat 24 and 72 h.
New Zealand White 10% aq. (0.5 ml) OECD GL 404 (Acute Imtation and Slight erythema was observed in 2 rabbits up to 24 h post-dosing. which was
Tabbits (3/sex) Corrosion) resolved at 48h.
Under semi-occlusion to shaved skin for | PII=0.08 out of 8
4 h. Rabbits were observed at 30 minand = Not imtating.
24. 48, and 72 h after removal.
Rabbits (ot specified)  10% aq. (vohume not 24 hexposure. Observationat 4.3, 24. 48, © PII=03.02.0, and O outof 8 at 4.5, 24. 48_ and 72 h. respectively. Non-imtant >
specified) and 72 h. (further details not provided)
New Zealand White 35%aq. (0.5 mh Under occlusion to shaved skin for 4 h. Scores for erythema/eschar were not hisher than 2 for individual rabbits at any A

99



Table 11. Dermal irvitation studies of Hydrogen Peroxide in animals,

Animal (n) Concentration Proced_ure Results - Reference
rabbits (3/sex) Rabbits were observed at removal and time. Mean scores were 1, 1.75, 0.58 and 0.38 out of 8 at 4, 24. 48 and 72 h Scores
daily for 2 weeks. for edema were not higher than two for individual rabbits at any time. Mean scores
were 1.83,0.83, 0 and 0 at 4, 24, 48 and 72 h. After 14 days, 2 rabbits had brown
areas with desquamation at the test sites. Test material was judged to be moderately
imitating to the rabbit’s skin and was non-corrosive within 48 h of dosing.
PI=16outof 8
Rabbits (not specified)  33% aq. (vohume not 4 h exposure to mtact skin under PI=28,26.0.58,0.58, and 0.42 out of 8 at 4, 24. 48. 72, and 96 h. respectively. L
specified) occlusion. Observed at4,24.48, 72, and  Non-irritant
96h
New Zealand White 35% wiw aq. 2000 OECD GL 402 (Acute Dermal Toxicity) ~ Erythema, edema. and blanchmg of the test sites were observed in all rabbits 24 h z
rabbits (10/sex) mg/kg; volume not Under occlusion for 24 h. Observed at after administration By day 4, all rabbits had necrosis which developed into eschar
specified) 03.1,2.3.4and 6 b twice daily for 13 on day 7. At termination of the study. eschar and exfoliation were present in all
days, and once on day 14. Rabbits were rabbits.
then killed and necropsied.
Rabbits (6) 35% wiw aq. (volune Administered for 24 h (further detailsnot  Mild erythema with moderate to slight edema m all 6 rabbits at 24 b, and severe to %
not specified) provided) moderate erythema with slight to very slight edema in all 6 rabbits at 48 h.
Irritating
Female New Zealand 492 % aq. (0.5 ml) OECD GL 404 Severe erythema, moderate edema. and gray areas were observed on both test sites ¥
White rabbits (1) Rabbit was anesthetized prior to dosing. at 24 h Moderate erythema, slight edema, gray areas, and ataxia were present at 43
Under semi-occlusion to 2 sites for4 h h. Histopathologic examination showed severe irritation that would have resulted in
then observed at 30 min and 24 and 48h.  ulceration and necrosis.
PII=35outof 8
Rabbit (1) 50% or 70% aq. Draize Assay Exposure to 30% Hydrogen Peroxide for 3 mm caused moderate erythema and muld *
E:posmof?O"‘/n for 3 min and 50% for 3 edema. Mild erythema and no to mild edema were observed at 24, 48, and 72 h
minand 1 and4h after treatment. No dermal imitation was observed at 7 or 14 days. Blanching was
observed at time of dosing in test site of rabbit treated with 70% Hydrogen
Peroxide. After 3 min. mild erythema and severe edema were observed around area
of blanching. Moderate or mild erythema and moderate or mild edema were
observed at 24, 48, and 72 h- Sloughing and ing were also observed.
Superficial necrosis was observed at 24, 48, and 72 h after treatment; necrosis was
observed at 7 days. Scar tissue was observed at 14 days.
Exposure to 50% Hydrogen Peroxide for 1 h produced slight erythema, severe
edema, and blanching. Mild erythema with mild, slight or no edema was observed
through day 7 of observation. No erythema or edema was observed on day 14 after
treatment. Superficial necrosis was observed in test site at 72 h after treatment, and
necrosnsmd sloughing were observed at 7 days. Scar tissue was observed at 14
to 50% Hydrogen Peroxide for 4 h produced mild erythema, moderate
edema, andblmchmgbymdofexposumpmod.mahmgwas observed through
48 h Moderate, mild. or slight erythema and mild. slight. or no edema was
observed through day 7 after treatment. No erythema or edema was observed at day
14. Superficial necrosis was observed at 72 h and necrosis and sloughing were
observed at day 7. Scar tissue and sloughing were observed at day 14.
70% Hydrogen Peroxide, 3 min exposure was corrosive
50% Hydrogen Peroxide. 1 or 4 h exp was
Male rabbits (4) 70"/. wiwaq. (6500and  OECD GL402 Observation of the skin revealed lednss. massive edema, eschar formation, and d
3,000 mg’kg; volume - (further details not provided) sloughing off at application sites.
nm specified)
Rabbit (1) 70% aq. (vohume not OECD GL 404 Test site had slight erythema, severe edema and white bubbles under the skm. At 24 x
specified) Exposure for 1 h (further details not b there was still nld erythema, edema. and white bubbles under the skin
provided) accompanied by several 1 to 2-mm brown spots. At 48 h. findings were similar but

brown spots had enlarged to spotted areas. C Draize scores at 30 min

100



Table 11. Dermal irritation studies of H\'dmsen Peroxide in animals.

Animal (n) Concentration Procedure Results Reference
and 24 and 48 b were 0.2, 0.3, and 0.3 Ut of 8, respectively. Histopathological
lesions were consistent with those occuming in third degree bums. Test material
was judged to have caused extensive damage to dermis. epidermis, blood vessels,
connective tissue, and adnexa.
Corrosive
Mice (stramandnnot ~ 15% or 30% aq. Single application to the dorsal skin Extensive epidermolysis, mflammation and vascular mjury. similar to that produced L
specified) by tumor promoters, followed by quick regeneration and epidermal hyperplasia,
with a tenporary increase in munber of dark basal keratinocytes. Extensive
dothelial dmgemdmlbloodvesselsalsooccmed.
Wistar WBN/Kob-Hf ~ 0.3%.6%. or 10%aq.:  Each concentration was admmistered to 1~ Skin exposed to 3% Hydrogen Peroxide had muld focal | thick ™
rats (3) 0.04 ml of 4 sites on the shaved dorsal skin for 7 which had Lmtumcvta with signs of p\i-nosxs Innacyluplasnnc edema was
consecutive days. Another group of sporadically observed at and around ﬂlxckm:d especially in basal layer. Mild
untreated rats acted as additional controls.  infiltration of cells was sporadically observed in the superficial
Rats were killed and skin examined 1 day ~ dermis. Deeper dermis la\ershadanmcxusemmmterofnnstcells
after last application. At 6%. changes observed at 3% progressed and border between the epidermis and
damxsbecamemegu]ar There were portions where epidermis was partially
detached from dermus, leaving a space filled with fhud.
At 10%, focal trans-epidermal necrosis was observed in some sites. Skin lesions
were observed.
At all concentrations, necrotic keratinocytes were observed scattered in spinous and
basal layers, and necrotic keratinocytes were occasionally ingested by
macwphazes Basal layer contained clusters of kezatmoq'tes with signs of
shnnkmz cell bodles and/or muaq‘loplasmm edema and occasional mfiltration of
Marked d ive changes were detected occasionally in
v endothelial cells in cial dermis.
Guinea pigs (not 9 solutions of Hydr Administered to mtact and abraded skin None of 9 solutions was more than mildly imtating when applied to intact skim
specified) Peroxide at 3% and 6%  (further details not provided). (initial patch reactions). When applied to abraded skin, 2 of 9 solutions (one at 3%
aq. (volume not and one at 6%) were strongly imitating, while other preparations were at most only
— ifi — muldly imitating
OECD GL=0rg of E ic Co-op and Develop Guide Lines; PII = primary imitation index
Table 12. Ocular irvitation studies for Hydrogen Peroxide.
Animal (n Concentration Method/Assay Results Reference
Rabbits (sramandnnot  0.5%aq. (drop)  Dropped onto comea of eye Caused disturbances of epithelium. but eyes refumed to normal within 24 h "
speci!
Albino rabbits (6) 3%aq. (0.1 ml)  Test substance was instilled once and not No mmitant response was observed withm 72 h after mstillation.
washed out. Eyes were examined with a bright
artificial light and hand-slit lamp at 24. 48, and
72 b after treatment.
Female New Zealand 5%aq. (0.1 ml) OECD GL 405 (Acute Eye Imtation/Corrosion) 1 h after instillation. all treated eyes had shight conjunctivitis. At 24 b slight to 2
White rabbits (4) 0.5 % Tetracame Hydrochloride was used to mild conjunctival redness was noted in all treated eyes. Three treated eyes had

minimize pam:
Eyes of 2 of 4 rabbits were washed 20 to 30 sec
after instillation and scored after 1, 24. 48. and

2h

slight redness 48 h after mstillation At 72 h, all imitation was resolved.
Slightly imitating
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Table 12. Ocular irritation studies for Hvdrogen Peroxide.
—

and 96 hand 7 days.

Imitation scores" C=35:1=167;R=3.0; H=28.
Irmitant

S e
Animal (n) Concentration Method/Assav - Results Reference
Rabbits (stramandnnot  5%aq. (0.1 ml)  Eyes of some rabbits were washed 20to 30 sec ~ Draize score:* Unwashed: 8.0. 3.0, 2.0, and 0 and washed: 6.0,3.0, 1.0.and O at 1,
specified) after instillation and scored after 1.24. 48, and 24, 48. and 72 b respectively.
72h Irritation scores™® C=0;I1=0; R=0.83; H=0.
Non-imitant
New Zealand White 6%aq. (0.1 ml) OECD GL405 Slight to severe imitating effects mn both unwashed and washed eyes were
rabbits (6) Eyes of 3 rabbits were unwashed; eyes of 3 observed, which were reversible in most cases within 72 h following treatment.
rabbits were washed for 1 min with water 20 sec ~ Treated eye in 1 rabbit was normal after 7 days. Moderate to severe comeal
after instillation. damage was observed in 1 rabbit. Comeal vascularization, which may be
Eyes were examined at 1. 24, 48, and 72 hafter  interpreted as a sign of healing, was still present in this rabbit after 21 days.
instillation; 2 rabbits of each treatment group Serious eye irmitant
‘were examined after 7 days and 1 was examined
14 and 21 days following
Rabbits (stramandnnot  6%aq. (0.1 ml)  Eyes of some rabbits were washed 20to 30sec ~ Draize score:* unwashed at 1, 24, 48, and 72 h and 7 days: 19.0.5.2.3.3,0.7. and =
specified) after instillation and scored after 1.24. 48, and 0, respectively. and at 1. 24, 48, and 72 h washed: 27.0. 15.0, 19.7. and 5
72 hand 14 and 21 days. respectively; < 4 and = 7 for 1 rabbit evaluated at 14 and 21 days, respectively.
Imtation scores™* Unwashed: C=0; I=0; R=1.33; H=0.2 and washed: C=0.4:1
=022:R=133:H=078.
Non-imitant.
Male New Zealand 8%aq. (0.1ml) ~ OECD GL405 Moderate conjunctivifis was observed in all eyes! h after dosing. Imitation
White rabbits (4) 0.5 % Tetracame hydrochloride was used to worsened by 24 h at which time unwashed eyes had slight comeal opacities, initis,
minimize pam. and severe conjunctivitis. Washed eyes had severe cormeal opacities, severe iritis
Treated eyes of 2 rabbits remained unwashed, and conjunctivitis. Iritation gradually resolved in unwashed eyes; washed eyes
while the eyes of the 2 remaining rabbits were developed comeal vascularization on day 7 and bulging of the comea (1 rabbit) on
washed 20 to 30 sec following instillation Eyes  day 13. At day 22, 1 unwashed eye had a slight comeal opacity and eye of the
were examined at 1,24, 48, and 72 h and days remaining rabbit in the group with washed eyes had a slight comeal opacity, mild
4,7,10,13,16.19, and 22. comjunctivitis and vascularization. Washing eyes with tap water shortly after
exposure increased Severity of irritation observed.
One rabbit of the group with washed eyes died on Day 21 of the study due to
enteritis (possibly stress-related) and was not considered to be directly related to
treatment.
Ocular imitant
Rabbits (stramandnnot  8%aq. (0.1 ml)  Eyes of some rabbits were washed 20 to 30 sec ~ Drauze score:* Unwashed: 13.0.31.0, 11.0, 5.0, 4.0, 2.0, 2.5, and 2.5; washed: 12.0, =
specified) after instillation and scored after 1, 24, 48, 72, 845,77.5,71.0,57.0,47.0,220.and 16.0at 1. 24,48, 72, and 96 h and 7, 16, and
and 96 hand 7. 16, and 21 days. ’lda}sxspec vely.
Irritation scores:* C = 1.66; 1= 0.50; R=2.50; H=1.58.
Immitant
Female New Zealand 10%aq. (0.1 OECD GL 405 1 hafter mstillanon. moderate to severe co!gmvms was observed in all eyes; 1
White rabbits (4) ml) Treated eyes of 2 rabbits remained unwashed. washed eye had a hemorrhagic conjunctiva. Within 24 h. severe comeal opacities,
while eyes of 2 remaining rabbits were washed mus and conjunctivitis were observed in all eyes. Three rabbits had conjunctival
20 to 30 sec following instillation Eyes were ges. Eyes gr y d until day 7. at which time corneal opacities
mmmedupto7davsaﬂermsnllauon wa'eprmtmlﬂeys,mns“zsobsewedmlmwashedmdlmshedeye and
comjunctivitis was observed in all treated eyes. Washing eyes with tap water
shortly after exposure increased severity of imitation observed.
Imtation scores at 24 and 72 b Cm opacity=4and2.75; Ins=2and I;
=3and p
Rabbits (strainandnnot  10%agq. (0.1 Exyes of some rabbits were washed 20to 30 sec  * Draize score:* Unwashed: 11.0, 107, 107, 71.0, 44.5, and 40.5; washed: 15.0, 108, »
specified) ml) after instillation.and scored after 1. 24, 48, 72, 108,81.0,65.5.and49.0at 1, 24, 48, 72, and 96 h and 7 days, respectively.
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Table 12. Ocular irritation studies for Hvdrogen Peroxide.

e e e

Animal (n) Concentration Method/Assay Results Reference
Male New Zealand 10% and 15% Applied directly to comea of right eye of each Changes with 10% and 15% Hydrogen Peroxide were with severe a
albino rabbits (12) aq. Tabbit. Macroscopic assessments for imtation imitation. Both ions affected the epithelium and deep stroma. High
were made 3 h. and 1. 3, and 35 days after concentration also, at times. affected endothelivm. However, there was an
dosing. Li; i pi inations were incongruity between extent of epithelial and stromal mjury. with stromal mjury
conducted. In vivo confocal microscopy and being more extensive than epithelial mjury.
measurements of dead comeal epithelial cells
and keratocytes at 3 h and 1 day were used to
characterize quantitatively initial comeal injury.
In vivo confocal microscopy performed at 3 b
and 1.3, 7, 14, and 35 days was used to
characterize comeal changes over time.
Rabbits (stramandnnot ~ 35%aq. (0.1 Eyes of some rabbits were washed 20 to 30 sec Draize score:* Unwashed: 39.2, 62.3, 69.5, 69.5, 63.7, 79.3, 74.8, and 72.7; 22
specified) ml) after instillation and scored after 1. 24, 48, 72, washed: 41.3,49.0,69.7,59.7,48.7. 76.7, 76.0,and 743 at 1. 24, 48, 72, and 96 h
and 96 hand 7, 14, and 22 days. and 7, 14, and 22 days, tively.
Imitation scores” C=233;1=172;R=127H=228.
Imtant
Female New Zealand 70%aq. (0.1 Draize test There was extreme Imtation with maximum corneal. iridial, and conjunctival o
‘White rabbits (8) ml) The rabbits were observed for 72 hafter dosing.  effects. One rabbit died 10 min after mstillation. Draize score was not determined.
Carrosive; nisk of serious damage to eyes
Black rabbits (Stramnot 30 mg/m’ 22 6 h/day. 5 days‘week. Whole body exp for  Ophthalmol showed no changes due to exposure to test matenal. =
specified: 8) Ppm) vapor, 12 week (60 exposures).
concentration
not specified
Male muce (stram not 36-19mgl Exposed for 5 to I3 mm Gross opacities were present m eyes of 4 mice exposed to 19 mg/l (lughest
specified: 4) aerosolized: concentration) at 8 weeks after exposure. Microscopic lesions were observed in
90% aq. eyes of mice exposed to 9.4 mg/l 8 weeks after exposure, while those necropsied at

5 weeks after exposure showed no significant changes. Authors conchided that
these findings indicate that there is an insidious and slowly developing comeal
damage subsequent to exposure to high aerosol concentrations of Hydrogen
Peroxide.

OECD GL = Organisation of Economic Co-operation and Development

* Scores determined by the

Draize method with

2 maximum score of 110

* Jrritation scores based on separate calculation of the mean 24, 48, and 72 h scores for comea damage (C); iris damage (T), redness (R). and chemosis (H) for all rabbits tested.
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Table 13. Case Ieports on exposure to H\'dl'ogen Peroxide

Dose, Concentration, and
vehicle (if kmown)

Report

Reference

Denml

3%aq. H)dmgm Peroxide
in commercial hair dye

Two women had been exposed to Hydrogen Pe'omde asan mgzedxem n commercial hair dyes. Both women tested positively to 3%
Hydrogen Peroxide and other in the hair dyes. The author reported that 156 other hairdresser patch tested with
series tested negatively to 3% H}droem Peroxide.

30% aq. Hydrogen Peroxide

hairdresser

A 31-year-old man presented with nght knee pain after industnal-strength Hydrogen Peroxide (30%) splashed onto his pants while he
was working in a leather factory. He denied any trauma. Physical examination showed 2% of total body surface area with second- to
thnd-deeree degree chemical bums with yellowish leathery skin covered with air-filled bullae and tendm with mbcummous
crqmznon over the right knee. He had a white cell count of 9200/mm’ with predomi of 1 (83.1%); radi

disclosed subcutaneous air around the right knee soft tissue. Under the dugnosxs of chemical bum 1 mjur\ of the night knee, the patient

received debridement and wound management.

T

Oral
—

Approximately 30 gof 3° gof3%
aq. Hydrogen Peroxide
solution (dose estimated at
600 mok

3% aq. Hydrogen Peroxide
2todoz

A 16-month-old boy died 10 hours after 1 1 X there was frothy blood in the nght ventricle and m the
portal venous system The gastric nmicosa was red md the brain was edematous. Hlstopatholozy showed edema m the lungs, diffuse
mmmnalemphysamandgaseni:oh within the p y and ymphatics. Clear vacuoles were also
found within the spleen. kidneys and myocardium

&

A previously healthy 3 \w—oldboy ngested 3% Hydrogen Peroxide. Ap Iy 30 mm later, foam was noted in s mouth and
he began to vomit. He experienced oodsu'ezledemsxs l5mmaﬁerdnnkmzvma A radiograph of the abdomen for air
embolization was negative. Upper GI endoscopy showed a normal esophagus, but there were multiple ulcers located in the gastric
antrum. and nmiltiple erosions were noted in the duodenal bulb. Repeat endoscopy 1 week later showed healing gastric and duodenal
ulcers with no active bleeding or evidence of stricture formation

A mouthful of 3% aq.

A healthy 21-year-old male presented with vomiting and pam in his mouth, throat, and epigastnum. He was tachycardic and muldly

TaT

Hydrogen Peroxide hypertensive but not hypoxic. Clinical exammancm m’ealed dvsphcma with mild erythema and edema of the oropharynx and wvula.
CT scan showed pneumatosis and mmucosal thickening the h and proximal duodenum as well as extensive portal
venous gas. An endoscopy Sdzysaﬁenhemgesum\msmLmﬂlnoﬂidmceofmosal injury. A repeat CT
scan showed interval partial resolution of the bowel wall thickening and complete resol of the p and portal venous gas.
3% aq. Hyd Peroxide A J5-year-old woman who had d Hydrogen Peroxide p d with ep paim andp g with a small o

(dose estimated at 40 ml)

amount of blood. She had mild tendemess in the epigastric area. Numerous svm.pwmswue found in the gastric tract includng
mdnpkhreemmdmmsalmonsmﬂudlstalsophagtsandmﬁuehanmngmgnmnsm\ol\mgﬂxeennrevasmc mucosa.
Two days after admission, the h lobi d and test result for occult blood in the stool was positive. The
panentsho“edmmwusgasmusand lution of the esophagk ‘lewm(mdlyu

One swallow of 30% aq.
Hydrogen Peroxide

A 5-year-old presented with vormting and ep Radiograiu showed portal venous gas embolism Upper
gastrointestinal endoscop} showed diffuse hemmingu: gastritis. He was observed for 12 days and discharged. Follow-up endoscopy.
9 days later, showed eryth gastrifis.

Approximately 30 ml of
33% aq. Hydrogen Peroxide

solution
113 t0 170 gof 35% aq.
Hydrogen Peroxide (dose
estimated at 3800 mgkg)

Five persons who accidentally drank the solution experienced stomchmdcbatpam. mennon oflxaﬂ:, foaming at the mouth and
loss of consciousness. Later, they experienced motor and sensory disorders, fever, micro-hemorrhages and mod leukocytosis. One
subject devel . All recovered letely within 2 to 3 weeks.

A 2-year-old boy ngested the solution. He had gas in the heart and m the portal venous system, together wath severe hemorrhagic
g-sn-itis without perforation After death on day 4. autopsy showed marked diffused cerebral edema.

1 pnt bottle of 35% aq.
Hydrogen Peroxide

A 33-y7-0ld woman vomited. collapsed, and expenienced a brief tonic-clonic seizure within minutes of ingestion. The patient was
inter ly seizing and markedly cyanotic and had copious white foam emanating from her mouth. Within 30 sec after nasotracheal
mmbanonthepmmbecamelpnelcanddependmtonmechmcal\mnhm Shehadmxha}ﬂmaofthedlstalesophazusand
diffuse hemorthages and edema of the gastric mucosa. Bilateral cerebral h swelling was f ’l‘/\'patch\ areas of
weakness in the and lower extremities and tnmeal ataxia with inability to maintain a sitting

120 ml of 35% aq. solution

A 63-year-old man who ingested the solution vonuted three times andoomplamedofgena'almalaxse I.zparotom) 5 h after ngestion

Hydrogen Peroxide (dose showed severe erythema. edema; and emphysema of the gasmc serosa; a visible perforation was not detected Multiple bramn
estimated at 600 mg’kg) embohsm\\mobsm'edbyml()ndrﬁﬂhhospmlday pauembecanralenan complai bness of the
ic examination d aleft aﬁ'ecungﬂ;elowahmb\\'hﬂespamzdlefaceandann!d
kness of ngilmhmb Abdominal symp rapld]) - improved. but recovery from the gic deficits was only partial

&
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Table 13. Case reports on exposure to Hvdmsen Peroxide

Dose, Concentration. and

vehicle (if kmown) Report Reference
3% aq. Hydrogen  Ingestion of Hydrogen Peroxide resulted m bram myjury presumed to be due to cerebral oxygen embolism m an 84-year-old man. i
Peroxide (dose estimatedat ~ Multiple cerebral infarctions (detected with MRI) occwrring immediately after mgestion. Authors suggested that pathophysiologic
150 mgkg) mechanism was a patent foramen ovale of the heart (not said to be involved in the case), some inmetabolized Hydrogen Peroxide
crossmg thepuhnonan capillary bed into the artenal circulation. or aspiration and absorption of Hydrogen Peroxide from the
Y ca
ximately 2 n eldal\ woman dmnk Hydrogen Peroxide and developed respiratory distress within a few mun. She had a frothy mouth and soon 22
tablespoons of 35%aq. became unresponsive. A CAT scan of the chest/abdomen/; pelus shw.ed air in the heart, spleen. and splemc and portal veins. She
Hydrogen Peroxide exhibited an altered mental status. She was treated with phenytom. midazolam for seizure prophylaxis and hyperbaric oxygen for the
air embolism without imp:
Mucosal
— e

39,

3% aq. Hydrogen Peroxide

A 35-year-old man presented with severe pam and erythema of the lower labial mucosa. He had self-medicated for halitosis and
gngivitis by applying 3% Hydrogen Peroxide to the region with a cotton swab. A few hours later, he experienced painful oral
ulcerations at the site of application. There was an extensive area of ulceration and erythema involving the alveolar mucosa and the
marginal and attached gingival region. Focal areas of ulceration and sloughing with necrosis of surface layers of the epithelium were
also observed. The patent discontimied use of Hydrogen Peroxide, and the area was gently rinsed with saline to remove necrotic
tissue. The 1-week follow-up examination showed complete healing.

Ocular

3% aq. Hydrogen Peroxide
disinfectant solution

-
A woman who had madvertently stored a contact lens m a 3% Hydrogen Peroxide disinfectant solution had an immediate pamnful
reaction with hyperemia, tearing. and eyelid spasm. Her eye became increasingly inflamed over the next 48 h (despite anti-
inflammatory drops). the comea began to show punctate staining. and the conjunctiva was edematous. Her comea began to clear after
48 h and the pain reduced. Visual acmtvhaddmppedto 20740 and recovered to 20/20. Several days later, there seemed to be no

residual effects. Sxcept minimal punctate Lem%thk and mild discomfort:

Inhalation
e

12 to 41 mg/m’

Workers who operated a machmne that used Hydrogen Peroxide to saniize cardboaxdpackae,me were e'xposed to aemsohzed H)drogm
Peroxide. Workers reported eye and throat imtation and gradual bleaching of hair. One worker d d interstitial p

disease and impaired gas exchange. but since he was a heavy smoker. thecmsetou.ldnotbeasqatamed.

1.7 to 3.4 mg/m’ and 0.2 to
06T\X-\(h.lzhestreadmz
113mz,m forlﬁheven

moming)

Six workers who operated a machine for which Hydrogen Peroxide was used to sanitize the equipment were exposed to aerosolized
Hydrogen Peroxide and its vapors for almost 3 years. Workers reported redness and buming in the eyes, blocked nose, itching and
dryness in the throat. cough. and asthma symptoms: Most symptoms were worse at work and at the end of the work week. Additional
symptoms included headache, protracted dry cough, and tenporary loss of olfaction. Skin effects included buming and pricking of the
fingers, drying of the hands and face, decrease in skin elasticity, and color change. Hair blanched and felt dry and rough Two wortkers
develg& bronchoconstriction. Effects continued after the levels of Hydrogen Peroxide were reduced.

Hydrogen Peroxide
(concentration and amoumt
not specified)

A 51-year-old man was mthepresmceofabrolmbotﬂeﬁxllvﬁlledwiﬂxl—lydmngmude He inhaled finmes for 15 min. He

a:pmmcedbm'nmeand“atm eyes, and bhured vision developed (could ly shadows) over 2 h. He presented 3 days later with

bilateral visual loss and reported that he was only able to see shadows in both eyes. I\eur&ophtha.lmolomcal examination revealed

visual acuity of 2/10 in both eyes. Direct and consensual pupillary light reflexes were decreased. extrinsic ocular motility was normal.

and color perception was mpaired. There was swell.mz of the opfic discs. Other newolomcal examination findings were normal. The

patient underwent pulse therapy of methylpredni and therapy of He showed visual improvement in 6
and bilateral optic atrophyin 30 da}s

90% aq. Hydrogen Peroxide
vapor

days. but showed snmhrusual acuity findi
Men accidentally d to 90% Hydrogen Peroxide vapor experienced an increased flow of saliva, scratchy feeling of the throat,

and respiratory pasage inflammation.

"
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Table 13. Case reports on exposure to H\'drovien Peroxide

Dose, Concentration, and

vehicle (if kmown) Report Reference
Other

5x20ml 3% aq. Hydrogen ~ An obese 54-year-old male underwent imigation of an infected and fistulous hemiorrhaphy wound wath Hydrogen Peroxide. Not all L

Peroxide imgating volume seemed to have drained from the wound. On the fifth immigation the patient suddenly lost consciousness, showed

cardiac shock and fell into coma which lasted for 13 min ECG showed signs of transient myocardial ischemia. The patient made a full
recovery within 3 days. The authors attributed this occurrence to widespread embolization of oxygen microbubbles, especially to the
cerebral and coronary arteries

T T e w2
ECG = electrocardiogram; MRI — magnetic resonance imaging
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