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A case report:

Fhis is the
manufaclurers | . 'ﬁ fH otal blindness
version l o 1S its actual

of the clieet.. ] cliect
of this 1 j/ inat least

aniline

eyelash dye., L ‘
:.'.{;“-.m ..:I".\I\

one inslance,

Mindel J., Surv Ophthalmol (2001), 45: 493-515.
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In 1933, a 38-year-old Ohio woman went blind
after 3 month of progressive pain. Her eyelashes
and eyebrows are tinted with “Lash Lure”, a
product containing para-phenylenediamine,
which could cause allergic blepharitis, toxic
keratoconjunctivitis and secondary bacterial
keratitis.

“he New and The product contained 30
Improved- .
il times more amount of that

compound than what was
acceptable and safe for
human skin!

Finally, in 1938, The U.S. Congress passed
a new legislation, the Food, Drug and
Cosmetic Act. This legislation require
manufacturers to access product safety
before marketing their products.
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In 1944, John H. Draize, PhD, the U.S.FDA pharmacologist developed methods for assessing the
ocular and dermal toxicity of drugs, cosmetics and other personal care products using live animals.

“Draize test” Mindel J., Surv Ophthalmol (2001), 45: 493-515.
Copyright © 2017 NANOTEC
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Corrosion
AANIDU

Irritation
STANELADY

www.dermaamin.coms

Globally Harmonized System of Classification and Labelling of Chemicals (GHS)
sTUUNTSIMUNUSENLaZNIsAnRana1similussuueanunalan

GHS Classification criteria for substances

Physical _ .
And Health f‘:ﬁ'y * (Category 1 (skin corrosion) fianseu
Hazard é: subcategories (1A, 1B and 1C)
Pictograms » (Category 2 (skin irritation) szaneifies

. e Category 3 (mild skin irritation) szmeeudntes
GHSO05: Corrosive
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The Organization for Economic Co-operation and
Development (OECD)

al
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) OECD

BETTER POLICIES FOR BETTER LIVES

The OECD Guidelines are a unique tool for assessing the potential effects of
chemicals on human health and the environment.

"Internationally accepted as standard methods for safety testing"

OECD/OCDE 492

Adopted
28 July 2015

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

human Cornea-like
not requiring

E) test method for hemicals
d labelling for eve irrifation or serious eve damage

INTRODUCTION

1 Serious eve damage refers 1o the in the eve. or physical decay
o viom, llowmg sppliction o a st chamcal 1t s snfce ot . whach = mat Killy
reversible waithin 21 days of application. 35 defined by the United Nations Globally Harmonized 5
(Muﬁ&mmdhwhmef(\m(ﬂsil'\ﬁl{)\lh Also accordng 1o UN GHS. eye irvirarior
%0 the antenor sucface of
the eye, which ase flly 1 IF\H\INI wathan 21 da\\ of apphcancn. Test chenncals mducmg senous eye
damage are classified a3 UN GHS Category |, while those imducing ye irritation are classified 3 UN GHS
Caiegory 2. Test chemmcals ot classified for eye imiation or scrious are defimed 25 those that
G0 ot meet the for classficanon as UN GHS Category 1 or 2 (24 or 2B) 1c. they are
referred 1o 35 UN GHS No Category.

The assessment of serious eye damage/cye imitation has rypically imvoived the use of isboratory
ansimals (OECD Test Guadelme (TG) 405. sdopied m 1981 wd sevied m 1967 2002 and 2012) (). I
relation 1o asimal weifare concems. TG 405 recommends the use of a sequential testing swatezy
detenmmation of the serious eve damge/eye imitation potential of chemucals. This festing saiegy i
described i 3 Supplemenst 1o the Guidelne and mcludes the wse of validsted, scienifically valid and
accepted in vifro test methods, thus decreasing or avowting pain and suffering of aimals (2).

3 This Test Guideline describes an in vito proceduse allowiag the identfication of chemscals
(subssances and maxeures) noe classification and labelling for eye Imitation o serious eve damage

in accordance with UN GHS. Irmwdmmmmcmmmnmmnhh

uhmammwmm e bumman

conssdered scacanfically valid and

37438 (8, 460 (3) st 491 (33) 3 addeeas the b heatth

Four
adopeed as OECD Test Guadelines (TGs) 437
endpowt senous eye damage/eye siaton

1 The culy in vitro fest corrently covered by this Test Guideline is the EpiOcular™ Eye

Emitation Test (EIT), which makes use of a commercially available RECE tissne construct as test system.
1

COECD, (2015)

You are free to se thes matenal for personal aca-commercsal purposes wuthout seeking proor consent from
the OECD, provded the source i duly mentioned. Asy commercial use of s matenal 15 subyect to wntien.
permission from the OECD.

OECD/OCDE 429

Adopted.
22 July 2010

Skin Semsitiration: Lucal Lymph Node Assav

idelines for the Testing of Chemucals are periodically reviewed i light of sciemfic
eulatory needs. and ansaal welfare consderaons. The onginal Test Gudelne (1G)
3 o sk emuouon i e menae. e Local Lymph e Auay (LLNA: TG 439)
¥ (1) The detuls of the v snd 8 revaew of the awsocted work
016 (3) (6,78 5) 1011, The wpdeaed LLNA s bed on o evlosoon
entific data (12). Thus 1 the second TG 10 be designed for assessng skan sensitzaton
15 i cumals. The other TG (Le. TG 406) utlises guames pig tests, notably the punes
W a0d the Buehler test (13). The LLNA provides adv ex TG 406 (13) wath
fare. Thas updated LLNA TG tncludes a set of Pesformance Standards (PS) (Anoex 1)
wvaluate the vabdaton status of new and or modufied test methods that are functionally
saular 1o the LUNA. in accordance with the prancipies of Guidance Document No. 34

\ studies the meduction phase of skin sensitization and provides quantiative data
spomse ausewsment It should be noted that the maldimoderaie sensnzers which are
fable poseve control (PC) et subsances fo g p et methods (10 G 406)
mate for use with the LLNA (6) (8) (15) A reduced LLNA (rLLNA) approach. whuch
 fewes animals is also described a5 an option i this TG (16) (17) (18) The LLNA
exe 10 rogulatory need fo confirm 2 negative predichon of dan seautizng poteotial
sevence 10 all odber LLNA prosocol specafications, as descrabed in this Test Guadelune.
stive oucome should. be made bused on all available informstion as described i
applymg e (LLNA approach. cleas justifications and saentific lmawtlr fou ity use
If. aganst expectations. a powtive or equivocal revalt w obtas VA
1y be needed n order 1o mterpret or clanfy the finding. The f(LLNA \huﬂdlnihe ved
ficanon of dan seaunsng e substances whes dose-fesponse nformasion it needed
n for UN Globally Hamonized System of clasafication and Label

+used are provided i Anpex 2
ERATIONS AND LIMITATIONS

& peovides an alcnaive method for idenifng posatil uin scniring te
shouild. be used i place of

TG 406) (13, It e tht e sy s of rqlul] merst and may be enployed a5 an
positive and negative sesults geoerally 0o loager requae farber confirmation. The
would consder all mvalable informaton on the test substance pnor 1o conducting the
aton will mchude the wdents d chenmcal soructure of the st substance.
the results of amy other in 170 or in ¥ivD tamscity tess on the test substance

5 ot necessanly wmply that m all instances

his materiai for personal, non-commercial purposes without seeking prior consent from
the source is duly mentioned. Any commercial use of this material is subject 1o writien
CD.

OECD/OCDE 405
Adopted:
2 Octobar 2012

[IDELINE FOR THE TESTING OF CHEMICALS

+ for Testing of Chemicals are periodically reviswed m nsure tht thoy reflect tha
. In pravions reviews of this Tast Guidsline, special atuntion was givan to possible
& the eraluation of all existing information ca the test ssbstance in order to avoid
in hboratory amimals and thereby address animal welfare comcems This Test
11981 and updated in 1987, 2002, and 2012} inchudes the recommendation that prior
lascribed m v tst for acum eye iminSon/comosion, 3 Weight-of-the-svidence
v (1) om the existing relevant dam. Whem imsufficient data ars availsbla, it in
#y be davelopsd through spplication of swqential sesting (2) (3). The tesing smamgy
wnca of validarsd and accaptsd @ vimo tas 2ad is provided 25 2 Supplemant oo tha
animals should aly be conducted if deterazined to be secesary aftec consideration
' mathods, 2ad wse of thoss determined to be appropriste. Al the tome of dafting of

OECD/OCDE 404
Adogred:
28 Tuly 2015

)V GUIDELINE FOR TESTING OF CHEMICALS
Acute Dermal Irmitation/Corrosion
sdalines Ser Terting of Chamicals amo pasiodically reviowsd to anvra that thay ruflect

ine. special atinSon was gien to prasible
and 10 the svaluatien of all existing information ca.

ik group infotion somtar 1ad mwym tocks, and pmm
the skim

= ting
somrosion potsntials of chemicals ad -u') goopmies mappmnd\ ‘hon Farthes tating i
iom. whare Desded. the saccasive. of simultaneens, application of s ties test
ol in fhe mutial wwowlkurmmdidm&u(‘fwdnhm

#of dormal irvimtion and corrosion are set cu in the Annox b the Guidsline.

IERATIONS
zust of both somnd scisnce and smimal walfars, in vivo testing should ot be enderaken
aia suleant fo the potsntial dermal comesivityimiiation of (e fest chemical bave besa

there aru insiances whers using this Test Guideline i stll o reguired by
==

+ mainy on the ma 4 ameshatios without impacting tae basic
\ of tha Test Guideling. ICCVAM 2nd am & insematicnal sciomiSic poar

(WSE) amayas ot praeaned in e Gidasce Docemunt oa
d Iritation, £.a. over the thres Parts
M.mmlmm;dmn.aﬂdn.mdo\w

s the wsefirlnss mnd Lmitaticms of routinely msing togics] amesthetics, systarmic
£ andpoizts during m v coular imittien safety testing (12). The raview conckded
amasthatics and systemic amalgusics could aveid most or all pain and dismess without
+ of tha test. 20d recommandsd that thess substinces should always be sed. This Test
wrisw into account. Topical ansathatics, systemic anslgosics, and humame endpeints
sod during acuts oys irriation and cormosion im vivo testing. Excoptions to thar nse
"be refinemaats described i this proposl will sk reducs or aveid amimal
ait 'mmamwhmmmmmmmm;imunm asy

e sbonld inchude (i) rowti with 2 topical
mmJ 22d 3 systomsic analgasic (0.5 buprenorphine), (i) mmpn:mmm
© amalgesia fos.

and (i) sebeduled

swding of asimals for chnical sigm: of paim mdlr dmess, wd () it
ag. andmoudm;nfﬂnnam savaity. and progression of all aye ixjuries. Furthar
o wpdated procedires described balow. Following tast ssbstance administraticn. 5o
sthatics or amlgesics should be appliod in ordse to avoid interfirunce with the study.

Il matertal for personal ertial puposss consent from
e S0UICE (5 CLry mentoned. Any commencial use of this materal Ts suject 1o witien
YECD.

sting for dermal comrosivity‘Eritation of test chamicals for which suficient svidance
othar smiics a5 w0 thosa two endpaints.

HE [N VTV0 TEST

hamical m b aiad s sppiedin 3 vinga foig 1o 56 kin of an experiean] mimal
+ of the test aminml serve as the comtrel  The dagres of iritation/cormosion is read and
mbuvuhmdufwthndluﬂudmcﬁ.clnwwﬂha:mp‘ﬂllﬂhunmnfﬂn

1

o this maserial for persomal, nos-commarcial puposes withost swking prior cansent
ovided tho sourcs 3 duly mantioned. Amy commarcial =sa of this is subjoct 1
froz= the DECD.
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OECD TG 404: Acute Dermal Irritation/Corrosion

*  ANSNARDUNITIZANLLADY / NANTOURNINLILUULRSUNAUY
® Originally adopted in 1981, revised in 1992, 2002 and
2015

Initial test: use 1 animal, apply 3 patches for 3 min, 1 h.and 4 h
®* If a corrosive effect is observed after any of the three sequential
exposures, the test is immediately terminated.

* |f not = observe for 14 days

® Use up to 2 more animals to confirm
Apply
—

Remove UL/ NND?

~ 6 cm?2 5
!WHH I the patch (1, 24,48 and 72 h)

0.5 mL (liquid) or 0.5 g (solid or
paste) (single dose)

# Ansuen1saudieiun 14

jj
NANOTEC

a member of NSTDA

OECD/OCDE 404
Adopted
28 Tuly 2015

OECD GUIDELINE FOR TESTING OF CHEMICALS

Acute Dermal Iiritation/Corresion

ittt plnndn mm@ e evalustion of the

s materis] for parsessl, nem-commarcial puposes withost seakin comsant
ik e rid it e e g i iy
‘wTitten parmmission frozs tha OF CD.
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Grading of skin reactions NfZINC)TEC§l
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ﬁuum BNA WD
CINCTIIT
No erythema No oedema
1 Very slight erythema 1 Very slight oedema
2 Well defined erythema 2 Slight oedema
3 Moderate to severe erythema 3 Moderate oedema
4 Severe erythema 4 Severe oedema

Skin irritation study in New Zealand rabbit

Control Retino-A® cream (Marketed TRE cream)

Erythemal lesions
K.A. Shah et al. (2007) International Journal of Pharmaceutics 345 :163—-171.

Copyright © 2017 NANOTEC
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OECD TG 405: Acute Eye Irritation/Corrosion

*  NISNAFDUNITIZANYLADY / NANTOUA MG LUURIUNSU

® Oiriginally adopted in 1981, revised in 1987, 2002, and 2012

Ins

Pupil

Sclera
anunctiva
(lines eyelids and
surface of eye)

g1583uUan Apply the test Examine ocular lesion
{191 compound at after1,24,48,and72h 0-4
coniunctiva sac 0—2
(DaLgaymn)
0-3
0-4

al
NANOTEC

a member of NSTDA

OECDVOCDE 405
Adoped:
2 Octobar 2012

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

INTRODUCTION

1. OECD Guidslines for Testing f“mubmpmnduaihmd o anmre that they reflect the

i if detarcained 1o be
of availabls alirmativs methads, aad wis of thess datermined to be apprapriate. At fhe ime of drafing of

thix wpdatad TG 203, thera aru instancos whars nsing thiz Tax: Guidsline 3 vtll ascessary or required by
smmwmy

ocused on the 1 and anasthatics impacting ts basic
wmmdmw«mmnu{m“mmmwumw
roviow panel reriewud the wsefiness ad Emintom of wsing topical amesshetics, systansic

‘outimaly
2l guic, s b, andpoist, i v cula i oty ting (1), T i conchelad

pamanddlmmmnhhn simations whars in e
3. Balwscsd should inchuda (f) rosti
fox- Fupunnmwmmm 2=d o rystansic ans
schoduls of systemsic amalgesz c_; g
monitoring, 2nd meosding of amimals dor 0
shsarvation, mogitoring, and recording of of e s, savasity, aud progressicn of all eys ijuries. Furthar
dstail is provided in the wpdated procedumss described below. Following tust ssbstance adminisiation. mo
addiional sopecal wma 2pplis

B
anosthetics or amlgssics should ke d in arder o avoid intarfarance with the study.

©0ECD, (2012
“¥ou are e to Lse Siis Matertal for DErSOnl, NOn-COMMENal pUpos:s
the CECD, provided the mmgmmnymmmmmﬂﬁmm| weitien

permission from the OECD.

Grading of ocular lesion

Cornea (nszansn)

Iris ({nuemn)
Conjunctivae (dann)
Lids (uilamn)

Copyright © 2017 NANOTEC
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How many rabbits
does Revlon blmd

1ol simple project which should be launched o soum o

wnrrliabie. For inetance, 8 Comgxehans. [ranitide W wrge Ko bon to lead the o m, i deve bogaorg oo
tatories by the moted bunxokoaists. Wl g J vl ssteme
Py dereaf -n*..‘q;:‘. " TvoU :
oyes of rabbis WHA CANDO
15T7-360) Aed e bive the polant « AND HERE'S
berver clegans b the Draise \\mr Mihed Hw-rw: V‘n »A«i Heboes
s . erbmatles farrn s i LT, that

it even of abbirs. The IN THE NAME OF SANITY:
Revion and wilier commrtic lirms force o0 msands of STOP THE AGONY?
Fableie 4 beet tholt pooducia 1t sppears that one public response which Revion
mmlﬂ'l uuddbvo::.lww i sabes W: nwuhl
FOR RABBITS semithe a apeal
EATH 1- Revlen When wtand at the cosmetics coun-
THE ONLY RELIEF IS... DI " 1ot belare lqu:‘lu a Revlon product. think of
the cries, of the annecessary pain sulered by thou
sands of rabbits.

THE ALTERNATIVE:
NON-ANIMAL TESTING!

THE TERRIBLE IRONY:
THE RELIABILITY OF THE DRAIZE
TEST IS Q! LE!

s LY
1 Ae prosec

Mindel J., Surv Ophthalmol (2001), 45: 493-515.

Jaunannenuasesssy

Full-page advertisement in the metropolitan
section of the New York Times, 15 April 1980,
seeking to influence public opinion about the
Draize eye test. A second advertisement
appeared on 7 October 1980.
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“3Rs principle”

 Reduction: 1#&n maassdruiuiiosdian

* Refinement: ananuiduiiauazanunndnsuiu

* Replacement: nsnaununslédninnassdessuuadaiiti

EU Cosmetic Products Regulation (EC) No1223/2009
Asof 11 July 2013

* Prohibits the testing of finished cosmetic products and cosmetic ingredients on animals
(testing ban)

* Prohibits the marketing in the European Community, of finished cosmetic products and
ingredients included in cosmetic products that were tested on animals (marketing ban)

Exceptions for repeated dose toxicity, reproductive toxicity, and toxicokinetics
dgarunisallulne
ASEAN Cosmetic Directive and Thailand’s status

The need for alternatives to animals used in toxicity testing was recognized by Thailand with the
ASEAN MOU signing in 2015 to adopt the directives for non-animal testing of Cosmetics. The aim
of this MOU signing is to harmonize with international acceptance practices especially the EU.

Copyright © 2017 NANOTEC
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People are not 70 kg rats

Species difference!



o dgl dl aQaa \l
wuudnaaiiaiaauifaniganuywd NANOTEC)
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Commercialized human 3D tissue models

Ocular epithelium

Oral epithelium
Gingival epithelium

Airway epithelium

Copyright © 2017 NANOTEC
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Anatomy of the skin

Sweat gland
pore

Hair shaft Stratum corneum
%‘l&ﬁﬁ\iﬁ’]ﬂ%’] / Stratum granusolum
Epidermis — e
= : "y
E /s X
Q. . Ll
) o L
VUKRUILL E‘la:ri?far:e e ey [ - \
Dermis n Stratum spinosum
g Sweat gland
Tk ; .
Stratum basale —
’_[ Sweat gland ot o, b - DO
duct / [ - A
;Subcutaneous Capilary - . i H i Eosi
ayer I Macneil S., Nature, 2007, 445, 874. AMnimilsduuengauniy Hematoxylin wag Eosin
=
| -
EURL ECVAM . . o
=/ ECVAM-validated Reconstructed human Epidermis (RhE)
EpiSkin™ SkinEthic™

Ll

ECVAM: the European Centre for the Validation of Alternative Methods

LabCyte™ EPI-MODEL

Copyright © 2017 NANOTEC



< < 1
N151Y RhE LWana&augn5va9ans NANOTEC!

a member of NSTDA

Quality control of each batch of RhE (TG439)
e Via bl | Ity (% ﬂ—].iﬁggel AL A a’) Table 3: QC batch release criteria of the test methods included in this TG
MTT Of NC Lower acceptance limit Upper acceptance limit
. . EpiSkin' "' (SM) ICso = 1.0 mg/ml ICso = 3.0 mg/ml
* Barrier funCtlon (ﬂ')']llﬁ']ll'\'iﬂ (18 hours treatment with SDS) (27) B B
Tuﬂ—ﬁ{] ANAUASTHHNIUYDIAN 3?piDermTM SIT (EPI-200) ETso=4.0 hr ETso=8.7 hr
. 1% Triton X-100) (28)
SDS or Triton X SkinEthic™ RHE ETs=4.0 hr ETs5 = 10.0 hr
-> /C50 or ET50 (1% Triton X-100) (29)

v o~ o { LabCyte EPI-MODEL24 SIT ICso = 1.4 mg/ml ICso = 4.0 mg/ml
* Morphology (Tﬂ‘iqas'm II1ALEN ) (18 hours treatment with SDS) (40)

Reconstructed human Epidermis (RhE)
e Skin corrosion (OECD TG 431)
e Skin irritation (OECD TG 439)

Alternative to Acute Dermal Irritation-

Corrosion Test (OECD TG 405) _
 Raw materials

In vitro assay * Finished products

Liquid




Qd [ 74 1 a\ %4 \I
N1INAEBUNTNTIINANIDUNINRUN Nf:NC)TEC‘l

a member of NSTDA

In vitro skin corrosion test (OECD TG 431) Validated RhE test methods

For sub-categorization of corrosive substances *  EpiSkin™(SM)
GHS Category 1 :1A *  EpiDerm™SCT (EPI-200)
:1Band 1C e SkinEthic™RHE
e epiCS®

1. Application of substances

‘ 2. Incubation

3. Tissue viability assay
(MTT) and measurement

Viability measured after exposure time Prediction
points (t=3 and 60 minutes) to be considered

Corrosive: ﬁlﬂﬂi"é]u

< 50% after 3 min exposure _
¢ Optional Sub-category 1A*

Corrosive: AN
= 50% after 3 min exposure AND nnn3au

< 15% after 60 min exposure ¢ A combination of optional

Sub-categories 1B-and-1C

= 0 u 1 4 " J 1V [
= 50% after 3 I exposure AND Nom-cormosive lifiansay
= 15% after 60 min exposure

Copyright © 2017 NANOTEC
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N1INAEBUENDTNIIICANYLADINBNINUS NQNC)TEC‘l
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In vitro skin irritation test (OECD TG 439) Validated RhE test methods
For sub-categorization of corrosive substances GHS Category 2 e EpiSkin™(SM)

«  EpiDerm™SCT (EPI-200)
» SkinEthic™RHE
* LabCyte EPI-MODEL24 SIT

‘ 2. Incubation, 15 - 60 min

-—\_, 'S 3. Tissue viability assay

(MTT) and measurement

1. Application of substances

In vitro result In vivo prediction
.............. mean tissue viability <50% | Irritant (1), (R38 or GHS category 2)
mean tissue viability > 50% non-irritant (NI)

Copyright © 2017 NANOTEC



% Tissue viability

Skin irritation test

Tissue viability

170 -
160 A
150 A
140 A
130 A
120 A
110 +
100 A
90 A
80 A
70 A
60 A
50 A
40 4
30 A
20 A
10 A

IL-1c (pg/ml)

NC: non-treated control (PBS)
PC: positive control (5% SDS)

-

al
NANOTEC

a member of NSTDA

Release of IL-1at*

*

NC

PC 1 2 3

*Interleukin 1 alpha @0 arsiinasesnanwadiiledinisoniay

Copyright © 2017 NANOTEC
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Anatomy of the eye

Cornea

Epithelium
(Squamous cells) ™

Bowmans membrane ——— >

Stroma Ciliary body
(Fibroblasts)

Sclera

Reconstructed human Cornea-like Epithelium (RhCE)
e Eye irritation or serious eye damage (OECD TG 492)

Air-liquid interface culture

Tissue culture well

Culture insert

THE EUROPEAN UNION REFERENCE LABORATORY
FOR ALTERNATIVES TO ANIMAL TESTING

RhCE
Alternative to Draize Rabbit Eye Test Medium

Copyright © 2017 NANOTEC
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Reconstructed human Cornea-like Epithelium (RhCE) test (OECD TG 492) 2:?3::::)15

* ldentifying chemicals not requiring classification
* Labelling for eye irritation or serious eye damage (GHS category 1 or 2)

Ocular exposure = penetration of the chemical through the cornea and production of cell and tissue

damage.
Table 3: QC batch release criterion
Test Method Lower acceptance limit Upper acceptance limit . EpiOcuIa r™EIT
EpiOcular™ EIT (OCL-200) - VRM ‘ _
) ETso=12.2 min ETsy=37.5 min
(100 puL of 0.3% (v/v) Triton X-100)

3. Tissue viability assay

2. Incubation
(MTT) and measurement

1. Application of substances »
, 30 min

N

Tissue viability
> 60% = no GHS category
< 60% = GHS category 1 or 2 (requires further testing by

other method ) ' '
) Copyright © 2017 NANOTEC
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4. Researches on Nanosafety
-- Our experiences and best practices --
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Characterization of silver

Wet acid digestion

Concentrated acid mixture
High temperature treatment
Dissolution and Filtration
GFAAS detection

' = Total Silver concentration

Spray

NWAAAUTUITY 20 AIBEIN ATITNUVBYAIATZAUVUNUITUNINA 2 NAANUINYINIY

Wasukan et al., (2015) Journal of Nanoparticle Research, 17:425.

SEM-EDX
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Franz diffusion cell
Donor chamber =

Skin irritation test (OECD TG 439)

Membrane

Sampling port Air-liquid interface culture

Tissue culture well

Heat circulator Culture insert

-

Receptar chamber

Tissue

Stir-bar Medium

Penetration of silver from nanoproducts

* 100 A
* 90 4
60 1
80
< =
50 - " E 70 A
oy ©
P 4 [
£ 40 oo Z 501
S g ]
8 o 40
£ 304 = ”
| - -0\"'
-+ 30
2 <
O 20 - N & 20 4
- 2 ¥
- i! 10 4
10 s A & 0
[ [0]
= % = = NC PC A3 B1 C2  AgNPs 10 pg/ml 50 pg/ml
0 < paY T ! AgNO, AgNO,
Liquid Semi-solid Solid
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Wasukan et al., (2015) Journal of Nanoparticle Research, 17:425. Copyright © 2017 NANOTEC
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National Advanced Nano-characterization Center (NANC)
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AugIATITINaaoun1ulumalulagdugs (National
Advanced Nano-characterization Center: NANC) lag
6 a 1 a I 1%
Audurlumaluladuniayd aimy. dadnunsoulunis
TAUSN159UI LA NAFUAINUADAN B UDINAN S U
A d ! vad d & Y]
wagarsmdudiulsenau lagldismduninsgiussay
UIUIYIH FIUDIITUUL UV Organization for
Economic Co-operation and Development (OECD)
datdunisidwaduaziuudnassvasiinilsuyudnawny
NsldnINAae FaanndesnuUNUNAATBIE1919LI
91@au (ASEAN  Cosmetics Directive) Lagaai1nun
LUINIUANUNURENNG

aunsalviAUinutiemdedusenaunisnireeamnssuluduneuvainisidouasiaunlunsAnassingAuiwagay
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USN1538LLaznagaunNanfueiLazasndudiudsznau

N1932ALADIRBNINIS: Skin irritation (OECD TG 439)
N1332ALLADIRBAIIAT: Eye irritation (OECD TG 492)
ANULIFONIINILAUDINTWANIRINLS: Skin sensitization (h-CLAT)
pnuifufiwilegnnszduseuasy: Photo-induced toxicity (OECD TG 432)
qm'ﬁgmiﬂ'amﬁq; Carcinogenicity (In vitro cell transformation assay)

NISFUNIURINTI: Skin absorption in vitro (OECD TG 428)

N

Mg aasuulamdlasaiuneluadieomaluladndesganssen

A1801N 3 36 (Confocal laser scanning microscope, CLSM)

8. qwédamiﬂmaﬁuﬁ: Mutagenicity or AMES test (OECD TG 471)

9. UsgAnsnmuesansinuatnildlundnsneiiaiosdrons: Antimicrobial
effectiveness testing (ISO 11930)

10. 338w MdnaaeulszansamlunistudutewuaiiSeveasiiudnussnouves

13090199 AIBLRTT Y

* WWanunw lakA 35 CLSI MO2-A11

* FaUTuad lown 35 CLSI MO7-A9 uaz 35 ASTM E2149

Copyright © 2017 NANOTEC
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Qualitative (deaainn

)

1 | Antibacterial activity assessment of AATCC 147
textile materials : Parallel streak method
2 | Testing for antibacterial activity and JISL 1902
Antibacterial tests efficacy on textile products
3 | Antimicrobial disk susceptibility tests CLSI M02-A11
Quantitative (1m91Fu100)

Antibacterial finishes on textile materials : Assessment of AATCC 100
Testing for antibacterial activity and efficacy on textile products JISL 1902
Antibacterial products — Test for antibacterial activity and efficacy |JIS Z 2801

GFR
ISO/IEC 17025
/IEC 17

JopxiC

Standard test method for determining the antimicrobial activity of
immobilized antimicrobial agents under dynamic contact
conditions

ASTM E 2149-01

Determination of minimal inhibitory concentrations of aerobic CLSI M07-A9
bacteria
Measurement of antibacterial activity on plastics and other non- | I1SO 22196

porous surfaces (Accredited by ISO/IEC 17025:2005) Copyr

ght © 2017 NANOTEC
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N5 USN1598/2LAS1ZRNAEDU
Ay, o N1INAsaU
©ISCG  drrc

® Release and sustainability (ASTM F619-03)

ECO COAT CO.,LTD. ® Skin irritation (OECD TG439)

® Phototoxicity (OECD 432)

o
(Igl:errg TOA * Antibacterial tests
— ——— (ISO 22196, JIS Z 2801, AATCC 100, JIS L 1902, etc.)

Sample A0 Sample A4

S. aureus

E. coli

Copyright © 2017 NANOTEC
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In vitro assays

al
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USZUUINaI NI NNz d T UL LNeNEFAnE LagyinulgNaluwuuNefaAnduly in vivo

The assay consists of:

A specific test system
WU LN MUNENABINISANY

Prescribed exposure conditions
laun USunad uagszesiian

Select endpoint(s) /measures of
the action

A prediction model that relates
the endpoint value(s) to the in
vivo action(s) of interest

Copyright © 2017 NANOTEC
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Equipment for “Nano” characterization NENOTEC

Scanning Electron Microscope

—
&

& Confocal Laser Scanning
Microscope (STED technology)

Transmission
Electron Microscope

ay i R ~
g 1 o " L L

t ' Ay
. » f‘ oy .
* 1

¥ o= %

) - N

g ¥ i n
—T 1
i

Atomic Force Microscope Inductive Couple Plasma
Spectroscopy Copyright © 2017 NANOTEC
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Equipment for biological analysis NEND TEE

e =

FV10i Real-time monitoring system QX200™ Droplet Digital PCR

Copyright © 2017 NANOTEC
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mwd’sawqaaﬁaLsﬁuﬁmuﬁﬁwaqtﬂalﬁa
Fibroblast a7nnnaad CLSM

3D reconstructed

AEngvigeaLTAUsTBNTaT Keratinocyte 3nnnaas CLSM super resolution

Confacal mode STED'mode

Muaewee F-actin meluwas Keratinocyte a7nnass CLSM super resolution
luwvuuné (Confocal mode) uasuuueuazideage (STED mode)

Copyright
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Guidance on the Safety Assessment of Nanomaterials in Cosmetics (2012)

((((((((((

Nanomaterial means an insoluble or biopersistent and intentionally

(] manufactured material with one or more external dimensions, or an
o internal structure, on the scale from 1 to 100 nm
St i onConmr Sty [Regulation (EC) No 1223/2009]
curoance an e sarer assesswewr or Cosmetic ingredients: Main toxicological endpoints:

Physicochemical characterization

.y N « Percutaneous absorption
(considering “nano” aspect)

» Toxicokinetics

* Chemical identity » Acute toxicity

e « Chemical composition  Irritation and corrosiveness
«  Skin sensitization

« Mutagenicity/ genotoxicity

« Repeated dose toxicity

* Purity, impurities
* Size

Morphology - « Carcinogenicity
Surface characteristics - Reproductive toxicity
Solubility

« Photo-induced toxicity
« Human data
etc.

Surface area
Catalytic activity
etc.

Copyright © 2017 NANOTEC



Alternative methods:

International
Guideline

In vitro skin corrosion: Transcutaneous electrical resistance test method ggclg)m 430
In vitro skin corrosion: Reconstructed human epidermis (RhE) test method 8%?;;6 431
In vitro skin Irritation: Reconstructed human epidermis test method ggclg)m 435
In vitro membrane barrier test method for skin corrosion 8%?;;6 e
In vitro 3T3 NRU phototoxicity test EE%Z)TG 432
In chemico skin sensitization: Direct peptide reactivity assay (DPRA) 8%?;)“5 442C
In vitro skin sensitization: ARE-Nrf-2 luciferase test method Ejzgclg)m 442D
In vitro mammalian cell micronucleus test OECD TG 487
(2014)
In vitro mammalian cell gene mutation test using the thymidine kinase gene Ejzgclg)m HElL
Short time exposure in vitro test method for identifying (C;%CIIE)TG 492

i) Chemicals including serious eye damage and

ii) Chemicals not requiring classification for eye irritation or serious eye damage
Copyright © 2017 NANOTEC



