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Although nanotechnology is a promising field for the future of cosmetic industry, its
consequential effects on health and environmental impacts are still not thoroughly
evaluated. In essence, nanotechnology has revolutionized the cosmetic industry.
Market competitions have also driven the betterments of nanotechnology. The use of
nanotechnology in materials, medical, and energy technology, there will be an exciting
change in the near future.

Cosmetic industry is the pivotal melting-pot of chemical industries, which is endowed
with low environmental pollutions and higher added commercial values. Riding on the
trend of Nanotechnology of the twenty-first century, the cosmetic industry is currently
at the forefront of and at the same, leading this new and yet still not fully explored
territory of the future. This new territory inevitably encompasses the risk assessments
and safety evaluation mechanisms that are associated with the uses of the cosmetic
industry and nanotechnology. Several recent scientific reviews conclude that the state
of knowledge for biological interactions of nanoscale materials is generally in need of
improvement to enhance risk assessments and better support risk management.
Therefore, we will be prudent attitude counterparts nano cosmetics management
system.

In this study, we collected cosmetics claims of cosmetics containing ingredients nm.We
also searched documents on nanotechnology cosmetics safety assessment, regulations
from Europe, United States of America, and Japan. In conclusion, there was not enough
scientific evidence of unique risks posed by products using nanotechenology and
therefore disagreed that government should establish a distinct regulatory regime for
products using nanotechnology. We urge cosmetic manufactures o submit
substaintiation data voluntarily. Government should also proposed guidelines state that
manufacturers should consider the security issues, and to ensure that the use of
cosmetics and nano-materials not adulterate false statements.

2



(1) #7%

NS EEHE  CREASONBHDRYLBHLALRRELETRE
Syt o REAAMGE RN —HAFIRDOMEZ— > ALK
ey BEXBIEREFUEAS LM LA - BB E - AL
BRI E A R RPN 2 — - MASMILERA  EATA
M~ PR BHMR S REA  —F @RS AE BB T e ABRAS R
b ERAEE AU AELERER AT > H—F @ 0 RIFFRFRERR
A3 5 A Ak A AR e AL AE S B R 3 8 e de AR 2 R AL - R R A e R
FAMM PEHMEALEREN  BATHRAEABRI  AEML &
INER SN BESARLAEAGKRR  ARETEE -

HEWMEHOITE TR, 8T SRR N RA e Bk BRKE
HRERANMOES L BAMRBRERRE  BRTEAREE GRS
RUEAADEN - B RABERS R LRLMHHBE TARA |
BAMELBIR REGE BRI THH  RERF QTR T > R
BHE D RSB HO R R A B xRS AT RBAH A RRAR
EH D Edsh BRI RRAMANBEE I AREE RO EART  Bip
FARARIRA RS B AT SR LRE SR8y £ o 4R Datamonitor &t
3t 5 2004 52 3RACHE S T3 LB B 3E 1,400 48 £ 7L > £ 2008 EHEHRHE
AR AR 1,780 8 £ 0 4 M ey 8R4 0 2008 ST 22| 490 B AT

#1145 23k T 55 4 27.8% 0 MAR Goldman Sachs #4453t » 23R % 2 ¥ HF



RT% mEAE A PIRBHARKEE S BANBEALE R D BEBHRBEA
MESHMEBLES - REEL  REBHRARBRFBEDS T ERHA
RAEALZER ' BRALEFASRARERMEREIABY - AENIL 4T
BB eRftasn T ¥8E7 5 THEB 2008 FRARFRERHE  EXHHE
I RER  TEH A 2003 FRELENRMBEAMEF LEAURLRIBS
BERENAR KRESSEEEMRUEBRNIRFERBRER 3
B AR NS E R 678 1AK% 2005 £ 4 RBBE —HE
KRR ER &0 2005-2007 £ 4K 6 B ARG 122 EES FRRFE
HEMEARENERHS BEAFSRERHHELRAGE BRERT
THXFRBREREAREL LERBTHELHERESORORER -
AL RAZBNAL S RN AVBEGRBRNE > EREESERAHAR
ERMETHESEREARE  FEBABSERMHHARRE - BRF
THAELMDE - BAUKELEA TS AFMARREHEEMERL
AMBBOEEE B BF AT RAENIEEHEHER - 2K
HEREMNERER KARHEEBEIRRAMASE  AEYE L2 -TF
M 2T - AWRBREE AERHARBRRARGEEARREGREZINAE
Z B BL2ERMANRE SR HEAMERARRABELERTER
B mEBRLEERGBRBAN  BHAASOAHRZENIH  HHE
BB e MM RN HERAEN BRBAEEZELRE

RN RRERRELZEEN 200559 AREARBIBENREENAE



MBLERRZEEREHTEOBERREETR » 3 LAIME ¢ (The
innovation society) ¥tk &9 % 32 4 3]7 2005 ~ 2006 2007 43 A6 A 9 A
BMERAAET REAASARMNBETEERRH SN ERAASHE
HiE[l] BRME BEH A SHE L B e (SCCP, Scientific Committee on
Consumer Products) # 2007 & 6 A # &Rt ReRE— G Fa g
R ABIt22 ¢ (ACS, American Chemical Society’s) B & €53t &
2005 5 6 A4l AA MERFARARE R bR RH - By - REFE
B - £B3%EA%Z (U.S.EPA, Environmental Protection Agency ) # 2007 %4 2 B
REFMEAHABNELAT  ZRRTEYIRES (US. Food and Drug
Administration) % E# 8 E P TN AN 2007 £ 7 AR E A ME KBRS
BER] ADARRSFME R AU B EARR A NBERINERNEK
2458 mERLFOEBESHRL 802004 FEMBRRES LRz
SR E AN RREe TR ARBEASAB X TR EARARE ) R
T BREFBNERZARE ~ LRI FABH RS E S —BTR
FRLBSRR  REENRRORAEEZHAEEFRZHEE %%%iﬁﬁ
Wy Atst €k - 2006 49 A 13-14 B R L BRITHE _RE LT ERAREH
(NanoEurope 2006) » & # E#E 4 A3k TR AL 4R (SFOPH) ~ 5 -5
HASE (FOEN) SR FHERREA (SECO) SREUHLHH RO
BOBABRCEATICE TEE-RBRE - ZWMR - BUFKRMAEERE

JEEUF A - BB —RERR - BEOE TR PHERER,) 8L



HERRMOALRR - REHARBRHE  EFBH TR R ECERAROEY -

BERESRT ALK AR (The Project on Emerging
Nanotechnologies, Based at the Woodrow Wilson International Center for

Scholars in Washington, DC.) #7148 F] Andrew Maynard 2 i B AT 4 A{E v &5
AL BNAEAARE  BRERRBEGRE  CHRACERERA
FHER FELARRMAEE NN ERRSESTA RS R RGLEE
BRHEFL R I FIAROREB] BB EELE A AKISTLEZR
BMREETXIETERE -
AEASGERMACESHYLBRBHAIIREPSEIRER  GHE
kB IRz BETERBEZ R0 FREFRHE TS (CDC, Centers
for Disease Control and Prevention) /%% % 42 2 B B R #}1% NIOSH, National
Institute for Occupational Safety and Health) # 2005 & 2006 4 4& 64 5 B &5k
MEZRETEXS  REBNIRRZIARUE T BN EENZ KM
ZI(ABSRSHARROBEZELRAR  BREFRMEIRFEF
W BATERSERWE RBEESAERAT R BRI EIEERREE (ISO
2006) - LB HERERM TGABRANE RIS KA - & MTHEN
P REANRBIER LS LTEE BB REAPEEARI SR EMHR
AR RMRALE S AN EH S #RH4UTERATH/E R LBERZE
FEMRREMTIS KER 2 BERATEIXRELSTRBALS
HEECEZMHRERBAE A FIENSE RIS R iRBRE

EABZEDWHERUE AEEREREARITHREERSMBEZ S

6



AMERARSOHSRBRAERIFTHRE - £ 2002 F4 22,000 & FRHAHK
S BRBEAMUARH 1900 ER 24 2 REKE ST 454 2015 F
fEatgE e Rk E 4] -

2003 % 4 B Science ¥ AH A X FTHBE XM B EL MBS M IR THEE
WA MRAMA £RLES  URBHF L SMBRLHHHRIXE
BEBAABRHHEFMERE R EMEL  ARRSRBRHSARRE - £
GRBAECRIEITEHREFHALBAGEBYE - 2004 FRA £~ F
BRERABINSLAMBRABYRHEH  SRZIERREL R L
TF

1. £#H
LAEBRERERES 2004 £ 24 HAZKMHEREMATRERLTH
HE ERMANEARNAEL  EEHERHHORMPHEFOEFE &
FEREARRAKFOER ) ERBERHBREE AP RO A ER
REYEFBREHYOVE - RTARERAS > 2BABEXHLARRRE
FROBREENEHE LEAFNEFBREN P L FBEOAE - 4B
BERSFRRES REABEYTERLEBMER RN H R R ANT
Wt 0 2005 £ (BEE RN E) BEE X AFAR BT
FENES - At SRR A A8 M PR IHE -

2. BA&

BAXHASEHBMRAT - £ ENALREEBMA TR RS BT



T ABEL A IE o X EHHE S 3 K 3 nanonet W3k (/77 /9T —RE
g Teves by y— BAEKHRMEER T ) - HEAE LK
A RAMNE A ARNIHERESHG - EHARBHG - X
BREE - MM ERENEY - BATADRAHBMHERMARAIENZ
3 o B AAHE %404 B 44 The New Energy and Industrial Technology
Development Organization(NEDO) 2006 4 5 f ¢y — R E[S138 4 » £H ik
BHEEEFESRAMOATRANHAGE N AESHTEARTZBT -2
BHEBETAFSN I ERE-FRELRBARERN —RALME -

3. &4
2%¢$Hﬂﬁﬁ&ﬁ%gﬁ&%Tﬁ%%é%ﬁ%mﬁﬁiP%m%%*
A AR RPN E SN SIARM A KERBS R - St E
P G A R BRAL A B A AR B e AR AR e AAR AR
ARFTEATOWAGBE - RESH BREFE - RBLRRT B
ﬁiwmﬁﬁﬁﬁﬁi%i%ﬂﬁ°&&ﬁ%%ﬁﬁ$@%ﬁﬂ%*ﬁ&%
%%%%#ﬁ%r%%ﬁ&ﬁ%ﬁ%%i%ﬁ%z%&m%%#ﬁf%Jﬁ
ARARFGHEGEENZS  RAKEEFER " L AE R R 4R AT
$% B4 (SCENIHR) |, #%8  § R4t 85 kA d A R ZBA 7%
W ERERAAER G E RG]

2005 £Ek A B iR T A kA SR A KA &HATHHE 20052009,

ATHEMBZI 0 ERAAHSARREAREYENA LB EXEE



B ABRAREHHERERETENER T2 7R AR ©

4. £ A

FRAAREHARLREeARALFIRERTER 4 43R 3 P AR AT R
B oA 2004 57 BEART REIS RARRE HREZRE B BRI
EPVAEE R AYBERBERESHGAE T O HEEHHESLBITRS
B AR ok A S ARG R f R BN A A T B RARIR K - 2005
1 BAREBIRE LSS E 243k (Nanotoxicokogy) » #HREKEME
SHARCERFT LM PER -

BEARREHNE FHRZHXRREARBYELRERE  CAARE
4 2006 4 4 A e G A KE K AL (magic nano) HES  BRARBRER
S ELERSHEERME 2 LAAERBRMTELET ¥R F AT
Akl BB 2 e A R R A EN ey i 0 LA ERATI R T
YHEE MR RSO RESHME -

BRA K AN AR A S BREAT A SR R A 2000 £

REEEEHLRAHE KB HABRROARER 4 2 ok ok 2

o

CHEABRET  REABRHE - 2004 F T A ERELZRBEIRLIRT

hC

HELRESE THH LA~ kAR A MRS HEMBE T ERHE
Sk Ak e 4 & R 2 s M (Nanoscience and Nanotechnologies:
Opportunities and  Uncertainties) ° HHERARBARBRAEMSE[T] -

MR EHE > ALBARRERS KARMEZE 2RI ANE



ERBEEAREARAEE 08 AT P RHORF RETFHRS
BE o AAMERMEREGOYE  H—AALHBHENER EAIHK
Moo RB SIS AR # ARMHNHEE S (Foresight
Institute) ~ Ju§ A 8934547 $ 48 (ETC group, action group on Erosion,
Technology and Concentration) % 4% > & FMIGZNH T - EZ2FBEEUNHEK
HE2z @B RFEERMIARETRLBAE—FES WHEH A RARBTE
ﬁﬁﬁzmﬁ’%ﬁﬁ%%%ﬂ&%%kﬁﬁ@%%%%—ﬂﬁ%ﬁﬁﬁi
ﬁ’%%ﬁ&zm%ﬁ%’%M$@¢%E%ﬂ%$&m&mzm%’ﬁ%
%ﬁiéﬁ‘ﬂﬁﬁﬁ%’ﬁﬁ@&kﬁ&%%*ﬁﬁm%z@ﬁ’&%%
ﬁ&%%&ﬁﬁﬁé%ﬁ@%ﬁﬁﬁzﬁ#’ﬁﬁﬁmzﬁﬁ~ﬁ@~%¢‘
BRaYPEZAR -

HENNSAEE R T HARZFRZURERE ¢

2R Mok A BT

% 0% i B 35 2% 45 % % B (carbon black)iE A K RATEE - 3IRE RR
B A R AN R AR E BN RS T REASIRERRE
ﬁ@%TﬁﬁA%*%ﬁ%ﬁ@ﬁikz%’Wﬁ&#ﬁiéﬁﬁ%ﬁ&ﬂ
AR ABAMN  AELREL  HEEEEEEARS T AR MM
$ o AR HORAE AR REREREE RG] -

K Bk B A IR A e B 5T

Rochester & £ Dr. Gunter Oberdorster % AEEOFRIEL > BRAERERA

10



£ ko C-13 B4 A » BIF KR 6 C-13 G a2k e
ﬁﬁiXﬁ%ﬁﬁﬁ%*%ﬁ%ﬁﬁ%@@%ﬁkﬁ%%%%ﬁ@hmw
m%)&m%%%%ﬁ’ﬂﬁﬁﬁﬁQ%MDEﬁ%%ﬁﬁﬁﬁmEEWMﬁ
ABSER[9,10] » B AT €% A § ¥4 Fullerene VB ALRE S R ¢ BT R
ﬁ%%%%%%%%%%ﬁﬂﬂGMM$%H®%ﬁ@K%mﬁﬁﬁcw%
(i a KR AR R A RS e R A e H BAACER K ¢ B E 0.5 ppm Ceo 48
AR pE A ST BALRR 1 e 2% GSH & B BIBH R
%ﬂ%?i@ﬁ%%%%ﬁ%%&i%%%%&&ﬁ%ﬁﬁ’%%iﬁ*ﬁ
éﬁfﬁ%ﬂiﬂ‘%ﬁ%ﬁ’ﬁﬂ%%%ﬁﬁﬁ%iﬁﬁié@%%&fi% B R A B AR
-}3 °
kA B AR EAN IR T

Nemmar A, ZAEEEFELREEBERAMESL A PImTc gk 2k
3B %R R P e B E SR BRI SR BIRNER R E ik
Afaikz ¥ o # Nemmar 7 R EAREERE LA L 0RO 0 8
%%ﬁ%@&ﬁAﬁxaﬁﬁmMmmmmmmﬂﬁﬁﬁ%&ﬁﬁ%ﬁv%
AR AR A B be L X B RAE A AR mE[12] -

W Ry &K o
%*%ﬂ@ﬂ%ﬁ@&%ﬁ%ﬁﬁAA%’ﬁ%?%i%%%ﬁ%*&ﬂ
%~%%%ﬁﬂﬁﬁﬁ%o%%%%%ﬁ%é@@é&ﬁﬁ&ﬁAkﬁ’ﬁ

Bkt 888 &% (hydroxyl radicals) & B > M # 24 A 4L gL a g DNA 8

11



MA[13] 0 AETHEALFERBLEE  bTHESHE B4 -
AALA A KA R YRR A R AN ESE - 2 E AR
5 4 FHH R A S B WA RN A A RIT T KRB EE[15] > 7
2005 & 8 4T 60 5 2 K HHE ST AR RIR IR 2 6048 W S AR B
[16] -
HAERE2REE 4B CHRRSEXHRARINAK  RECHEE
SEGE  BEAANEE - AHTHAKE - 2004 5 > REAXALERT
MR R A R A B R 2 IE LK - RERE & (EC,
European commission ) 4,45 F] % M 4 # 8 % # % & (Nanosafe)st & » %t % 19
EHBAARASAS - REBERE ERARERAXTRFH SR L
B REMEIL BB
EFE(E—)BAs t RN YRR RREAL AN EEAARBELTH
H LM RS BT EERTFIHAR B R @R E Ll fl B
%%%&%é&%ﬁ%u&iﬁﬂ%ﬁﬁdmA%%@%Egmm%tnﬂ°
ARAKALSISAHE RS RBEEAS > AARLERREAMRAGL
NEsrdESeELRE AR T4ARLEAME[I]-
HAEREIREE 48 CRERDERHRAE LA - £ 2003 £ 4
SR EARAELE  BREDE L AR AN ARRERE
SUEZ R AEABEESTE  RERADER  ANTHAR

% 22004 % 0 BRIV LER T BN RAEATRAOH BHRBRIE



im%°@£ﬁé@(mﬂaéﬁ$ﬁ%$ﬁ%*%%(mmmMﬁ%’a
%%mﬁ%ﬁﬁ%*ﬁ%$%‘ﬁﬂﬁﬁﬁﬁ¥ﬁ&ﬁ%%*ﬁﬁﬁﬁ&ﬁ
BEasg EERZI-FEHEE-

B 3 H M Ah bR % B bR AR S B ERRN BEXSFAAEE
HErLRAERORBARE - B2tk LA R EY 0 SRHEARLRE
Sy EMEREME smBERMEGERREFENTER #HE +RE
B EUR RE0ES RS R RRE ARRTHHEEGHRETER
5 e g 4 3 5 B F EaRib i & ) B BRALIRAT %38 0 22 HAEER RS
ﬁﬁﬁﬁé%%ﬁ%\%%ﬁﬁﬁaﬁ’ﬂﬁﬁyﬁﬁﬁﬁm@@%%mﬁ
RREIPLZBRE A TES TR TIPS 5 V:E g I g 42 1990 # 85 &
%ﬂﬂm%%%ﬁ&%ﬂ%iﬁ%%m&%mmﬁ%mzﬁﬂ’ﬁmm¢%
BAF 2 22,000 2 Kk A e BHE U RO RS 1,900 /8 R z $#1[20] -
&ﬁﬁﬁﬁzﬁmﬂaﬁmm#%i%ﬁ&@ﬁmﬁﬁﬁﬁazﬁmi%
Ao
é%%%ﬁﬂ%@ﬁ*%ﬁﬁﬁﬁ%z&ﬁ’ﬁwﬁ%k¢%ﬁz%@ﬁ~
%ﬁﬁﬁ%%zwﬁkﬁé(ﬁf)’m%ﬁﬁﬁ&zk¢ﬁA%%$@z
4 g mzRAfEALR Bk @z K @R R A0 (21 [22] ]
ABER OB REBEHZA Rlegg el yE gz En23] A siEfE

%*ﬁﬁ&i%%mzﬁ%%ﬁé%ﬁ#ﬁpﬂ’

13



(2) MAEF

) RELBZRARZHERRH
%%r@%%%H%%ﬁﬁﬁﬁmﬁﬁ%m¢@%*ﬂ%%Jzmg’im
4 Medline # Google MR EMFHET ¢,4% ' nano-technology,
nano-particle ~ nano-powder * nano-materical ~ nano-structure ~ liposome > micelle
microcapsule & nono-emulsion %, 2ER £ AL b S SR HpEEH &
FTaMER -

2) REERMERHRTERELF M
RSB BEEHZ ERE AN FDA - Colipa ~ B A &84 » Foresight * A
REABLFL & L&A Colipa ~ Beauty on line Ctfa ~ Ifscc £ HIREREA
EME - HF @’%"’E’ﬁ&éF%’ﬁéﬂ?&%%ﬁﬂbﬁé’a%’r%ﬁ%ﬂ + LA EA
Google 14 % %34 F 48 M Bletr A X HEZMN 4,45 ¢ www.happi.com »
www.ifscc.org ~ www.ctfa.org ~ www.fda.gov ~ www.colipa.com *
www.mhlw.gojp www.foresight.org - www.royalsoc.ac.uk »
www.cir-safety.org www.specialchem4cosmetics.com + www.softmachines.org °
pubs.acs.org/cen/ science/84/8413sci3.html
www.cosmetivsdesign-europe.com  * www.npt/templates/story.
www.timesonline.co.uk > www.physorg.com * www.abc.net.au »
biomedical.itri.org.tw ~ WWWw.nano.com.tw

www.snopes.corn/medical/toxins/lipstick.asp °

14



¥ B M5 F 6,45 ¢ cosmeceutical ° moisturizing * nano-technology * nano-particle
sunscreen ~ nano-powder > nano-scale nano-materical ~ nano-structure *
microemulsion ~ anti-aging ~ elastin ~ suntan~ whitening - lightening * rejuvenization »
anti-wrinkle ~ hair-growth  hair-care ~ skin-care ° makeup * hair-remove *
nail-growth ~ nail-polishing Eye shadow ~ Lipstick ~ Brush  Cosmetic
ingredients ~ Colorants + Hair-dye <

3) RELBRRK HE WL T E
%%aﬁ@%ﬁ@%ﬁﬁﬁ%ﬁﬁ%xﬁ'%%%%&ﬁ&z%i&ﬁ%z
MK o B - ABRAH AfbiE M IRiETE B B
3-1. k8
@ﬁﬂﬁM@ﬁQWBﬁEﬁk@%ﬁ*pﬂ’RQ%T#@M%%%&%%
%éﬁ@wﬁmmpﬂﬁ%ﬁmﬁ&&ﬁﬂﬁ%$%ﬁﬁ’QMLz%%ﬁ
AR A A E R EOR AR ~ BRETRLA: &R - BRI &
P (T 4T) DAMR BRI BEEMRAREENE UV A 7
i RRABAAEBEE - F0NH T B B K%~ BB (Carcinogenicity) ©
M ERAMAAR Y -
3-2. £H
%E&%%ﬁﬁﬂﬁ%iﬁ&ﬁiﬁﬁ%ﬁ’igu&W%ﬁﬁW%$%’
Office of Prevention Pesticides and Toxic Substances (OPPTS) #a# » B3Rt

*%ﬂﬁﬁk&ﬁ%ﬁﬁii&%ﬁ%ﬁﬁ%pﬂJDA&%dwiﬁaﬁ’

15



AR A S P45 SRR SRR BN EART Ll RS
hE S RkERAMRR, B RHLA AR # e 2tz Fx[28] - 2007
7 ARk AR TREE M A s RS BER LT RMELERR
éi?ﬁ"]%»‘?ﬁé@Sﬂd%f%ﬂ'ﬁ%%%%ﬂ%ﬁﬁ#ﬁiﬁfk% °
33. BK
At AL TR EEARERFR - rEHEALSHEEE  RED
ﬂ%i%%»&&ﬁ&&%%%(%%%%&mﬂoaﬁ&ﬂ&iﬁﬁﬁm
%*%“ﬁ%ﬁﬁ%%%%ﬁiﬁﬁ*%%ﬁﬁi%ﬁﬁ%%u&%%ﬁ%
IR BFEPHL Rt R hEEARABAR PP ERE
SHERENS R A4 aNEE - EHARE SRR - REFHAR)
&g BN FURM(E BB - RilEE) ~ REHE B ~ B ARG
(B Rl - BRI A HRER) ~ ADME BISE(RAC ~ A~ ARB HERF -
4)ﬁ%ﬁ%ﬁﬂm%ﬁ%%ﬁwﬁﬁ%%&ﬁ%z%éﬁ&%%ﬁﬁﬁiﬁ
R A -
44 B A& B R AARY S SR WEELERTHBAESRHBRER
%*&ﬁé&ﬁﬁz%%ﬁ’%ﬁ%ﬁ&k¢~%%’wﬁ%%ﬁ%%%
/R
5) kR (30-36)
5-1. Bk REkBHERE

L3584t S F B S (FE-SEM) BEsKHARABYERE  RFERTT

16




g574 4% (Field Emission Scanning Electron Microscopy, FE-SEM) AT HK A
KEA@YERE -

5-2. ¥ 47 #(Cross-Section) g 17 4~ % #7

BLAE ~ BRI 23K A LA SIERERIRRMERME 0 KA SRR
2L SEM & EDS R AR BB EHEBALFZIHHER -

53. ATRERGRASENRESARRAZEENY » ER BF IR
Bek GRS REMELE R RZEE - S BRE AT
#71: JOEL JSM-6500F ( =)

BRAEEBREAAEREEH Y %Kik SEM BERBATAER @ L—REANEER
BHAETHLENEAYSETFRAOELTHE B THSHHEN F - X
B o T B AR - AIAGEEREREKA 0 BRI ERA B ER

BYREER -

54 B THRERBEESFREAE KD RZAB IR AKEGRE » RA
348 #5 % Al {&(Contact Angle) ¥4 /& & @ o 2K 7 Z [ 75 o, 6 4 A8 A AT R
%o%%ﬁmew@m&ﬁﬁ%@mmummﬁ%ﬁ%ﬂ&%ﬁwT:
#A:FTA-125(ABE) (B=)

5.5, SRR A X gtk (GIXRD)Z 518472 Ry R LM &S e 24 AR
ATRALEDRGR SRS LEADRANBEAE— TR - RABINL
4% BT R 1.543 A 2 4R % Ko A 20°

Al g2 4% B Simens 5000
17



X R BHELBN LR AT EBEEFE A RHE LRFERERA -
5-6. X kAEFHREPS)HITEEASR ALY AECRERLETH -
# %! : Physical Electronics » Auger 670 PHI Xi/ ESCA PHI 1600
X ARBHMEE HERTFHNEETRBRERE HEMBREAEY
BETFTHREREALEY  LALTNE  TATTHEAHBEARALR
b G 60 R F) ) B 44 e0 B0 AE » B LT 4K SR R A B R @ ) TU R AT L
4 ) — A& ESCA #) X RiR A4 RsEw Ke-X &> e E43 A 12536 &
1486.60V » # PR & & 2 F B TS5 %17 1500 &V - AT A SR BB A R b £ T
FHREETS0ANBHET - MATHRNEN Ko AR RITEBRER
Birseitey L R REETH -
57, WUB F 71 BR 4% S5 (AFM) R B AT i 2k i R o) S R/ Bk @A

» 3k &3 & 2% %] /R R X (nanoindenter) i 47 2 K My R AR R E A » SLAREFHR
F 45 iF @451k 2 J& F(indenter) » BRI E ~ B S g1 KEBARA °
7 : NT-MDT Solver P47 (SP-47) (B w)
B T 71 Ba#4 4% (Atomic Force Microscope » AFM) = A K BA! AR T/ BRESL
Bl SR Aok @EiE ~ REXNBEIMREU3 & OD) = R
G HAR -
5.8, BT TR EAAES) (BA) TRARAAFEAMLE RALE T
FER > KA RRBEEF O HEBRRAREZHAA WATHOR LK ER Y

¥ M RE EEAERARAMESFHEY  BEFHERABE
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5-9. kBT H HAR(SIMS)

Bipe B A ek ¢ £ B Cameca » IMS-4f

5-10. % 3¢ BB R & #(Nano-Indenter) T ##E & & BIA a2 L AE - BHEAARE
B & AR R AT & R XABE R A 0 BT ER B L& OILR
Bipg ¢ £ B MTS /8 Nano Indenter XP System ()

5-11. #4% % 54 #& (Thermoconductivity Analyzer) RS
BEWARS THANER B EF T - R HHEFRARK
Bipe A A g 3% 3 Omicron Multiprobe Compact (B +)

5.12. &Mtk 34 & (AC Calorimeter) - #1#A ERLEAY @ & — #48
SR T - AMEERA ARG T X B EREMHRTR

(thermocouples)f $E B ey 3R £ - TR E RFHLE -

6. BARMEF R RBTAEL

6-1. & B 7 & Ham[37-39]

4% SCCP2007 2.7 ik WA L #ly ex vivo X - FARBAXLKER
Franz diffusion cells * s B4 & L TR ER > LESALRE (donor
cell) » TN AL E (receptorcell) * T RBKEF BB ATAE R R o B
7 % FARAR (I b 3 - F 2R %93 % E RIMA pbosphate buffered solution
(pH 7.4) B ¥ $ #53E F-(stir ban)i 3 » BB 5P B K FLR BRI AR 3R 89

Vi 4 4 o 42454 37T°CF » BRFLIA parafilm # 2 » & — RFHAFRA X
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Franz diffusion cell B 8§47 » AP — @ Zizdla » HLEATRALEAR
=5) - FrEAZFEBBUBEAEILER N BN LR ERE Bt
BAFLHFARTHZALS Y FAKEMALE 2mm 24 -
(A) EEREFH: & TEAN

1. RE BRTEE > +Hh e RRpas: FEFHR  £ERBKR

oS

2. ERERE (BMAMEFR) £#K ° +0.02mm
3. NES AT 1M & BiE4I 4 2 mm ¢ 24 Parafilm R4BH AR
4. BHE20°CHEETR AFM AYmBERRaREERE
(B) #RH#
AAREBIES T EELENGERBOETRE ALK TRAESLR
BAERZHW ~ shaht ~ 15 A 8B R F & B2 A As R (liposome) i &~ ©
(a) WEMK R ELEABRGFZERFR ALK
FLAB K oI: 15-35nm ~ 7 S 4 4% TiO-S ~ B F4a ~ R R R 25%R4R "
A EAi L T EEG RERE -
(b) % #: liposome #4518 % %4 200-100 nm)
liposome &1 ¥ ##
1. iRpBIB R ELT » I8 405 E 4 B chloroform » EATRBIREE ©
3. mATEE ARMEHERE  BERTREGER -

4. SwB OB ARMEZ SR (MLV) BAEH -
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5. Bl LA B e e A RIE B R L 0 R Réai ek (SUV) -

EEBRBEER
A EACHE S AR & B Pk B A48 A Franz diffusioncells > du PE /L 7 3k
EENALTHSEIEA > LR ARRME L T £(Donorcell) » TG A
3% E(Receptorcell) » YA BEFARUAEAGER 2R LB EE fpo
SAE R o R 0 8 F RN E 2R Ak & o E A 3 o B(Parafilm) BA By 1k
A THIHESERHRARMEK  BELETHABREELTRME B
FAEM R AKILR B AEROER A S AR5 4E 3221C T » REFALR
91 E A OBt T 0 f— R T ERA <18 Franz diffusion cell B eF#47 » L P
—EEENe  B-ERREEXNE R[] -

REBoM Ak

B LG B A FRIE A (Graphite Furnace Atomic Absorption
Spectrometric; GFAAS) ##1# & T4 B » BT @RI o BTRZ

%g%%&ﬁﬁk¢,mﬁﬁ%§ﬁ%

(A) & B KR -FRUAER
(a) BBRHE
5B X FRUEKREE 2 AREE RS ENRLBCUP) T - £
REBAHRIEWHLENGRE T @ hAHF #B  RILARTALE

B REEAFLHRE BORELACRTHERERARGRER
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TR BELEFARE AV EOEBETREABRBOHARBR - BRI
F ARG 4 A A I EAT R e AR R [38,39] -
(b) EHmI B
AW EAANBRE A EZRE A H 4L 44 F 4(Standard calibration curve)
% EFAFAMZBEEANRESGECHREZRAMEE  BERFARL U
FEMEBRABES  EFAL T TH Im FSENRSEP  BRETTE
SR E TS 20 il NG 2% (Pyrolytic graphite tube) F > A& H IR K
ILRBFALE mBMEETHIHAL > BhRABRACR FHAERZRRA
BWBRAE  TEMKBFEAEGRAE -
BE B 14k (TR EZ RAMERE (ng/L)Lower Detection Limit(L.D.L)
# 5ppb ~ #% & Wavelenght % 364.3 nm ~ # & 48 & % @ Standard calibration
curve % 5-200 pg/l -
(B) B& H 895+
MEsR A B HAERANLES T  ATRKE 8 B2 auE M AR RZAHH
Rppish B2t A5EYE  ASEASFERA —EHRER > Bt
RS EERY S E TR MASRAR PSR HRE - B SARRETIA
¥ A R AR R RS KD

(a) BRI
| B Eghiag - EES 00326 0.0653 ~0.13 ~0.196 ~ 0.26 uM °

2. BAF A & 10~50 pl Fo 2 B AHIZUE 5 5] Aw A 400 pl 10 N HoSO AR E + R

22



Fod % 0 REHBHENBE 200C AR 3054  REKEER
1 ha A 9% Ho0, 100 pl 4% B B $056 48 Am#h B 200°C 45 R B3 1) & 30 o4
B 3% B 38 Aw A 0.22% ammonium molybdate 4.6 ml - — i & & — iAo A
100 1l 15% (W/W) ascorbic acid » A B 100°C Z A5 » SU& 10 248 -
Bk B A F8.4% > L UV-Visible spectrophotometer 4£i% f& 830 nm TREHR
BAAE > B TR IR R SRR R RS TR RARRRBRERZ
TE -
(C). Aig 5k
(a) RBRE
F78 E 58S R B TE R AT B R g T A4S e 4 0 BB R AR TE R T
GRS A 0 LR R AT ERES) o MALIE SR AUER AR T 2RO
¥ » B sAR3% Stokes-Einstein equation » 3% TR B FEEW) B E(T) ~
i R4S A B R 4 3R B3R B (D) 46 B3 =8 2 OB A KB T RAF AU R AR

i
KB=Boltzmann constant (1.38% 10-16 erg/°’K)
T= Temperature ("K)

n= Viscosity (poise)

d= equivalent spherical diameter (centimeter)

BERI R E D) §2AKRERTEBE - BERASFHA IR
o md R AR AR EGR R BRI LR TRE BT 0

Bk R AE AR AR A RABAK -
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(b) K5
1. B3 ml0.9% NaCl #3 &% F » o A& 30~100 Wl (A5 B iR A
3mg/ml) > BB T HEBEMERH G S RABRY > BERRE -
2. AAAESH  BRABRRE 5 BT F @A
Scattering angle of the laser beam :
90°
Temperature : 25°C

Viscosity : 0.89

Refraction index : 1.33

3. BEHSRZRMER > ERFEBH= 4

4R RZER (PHRERRESH)  IFRAREZ 5 -

(c) #4458 (Polydistribution index, P.I) & &
155 A BT3RS RIS 54 (size distribution)tk » T 42 T 7 A XA H A&
SIS P - MAoMIERABRERTY  RTFIEFYEIRNERER -
B i35 PO A 30 7T 45 40 45 1 e BB Rk 48 2 ot dh 4 T A RIREBURE
WEE N RN H AT A BRI o EPIAEA 00300685 XRAHE— 4
#:8% (monodisperse population) » Bp 7 4 th s4 RS RLBF AR AL A RBAR ) © o
£ 0.1-02 B5 % 3 A 24 3 — (narrow size distribution) 2828 » A7 0.5 8 >
Rl A4 ey R iE 5 JEF 89 A (very broad size) -
6-2. #mfeH M EER (Cytoxicity test)
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i# A Hs68 (BCRC Number: 60038) Human foreskin fibroblast % 4 %] £ & 3 1k
Bz Hm g H RS (in vitro) KBk -
A. lafBPe RS oL MTT 34 3I[40]
F R Ea B I AL 42 5 09 & 888 (succinate dehydranase) € $13% &, tetrazonium
salts MTT ( 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide)i& &
BRI > L8k % g &4 5 formazan » & 2l ELISA (Enzyme linkage
immunosorbent assay) reader 4£ 590 nm X & F R R A E st Eapo 55 % o
PR
W B2 AFR R e ladkAo A 96 FU3g R AEA 37°C, 5% CO 3 438
RIS AR

L. # MTT Ao A AR R K fa Btk

2. tmpB 2 & BB MTT 8% K & &4 & % formazan

3. AT REALS RS 004N Bk 2 B HEL b & S5

2A ELISA reader 4£ 590 nm #% & F & % {8(0.D.)

R WHE LI

#¥4#1 @ 4tk (Inhibition percentage , %)= [1—(F 5% 4a 2 OD.E/#H B @2

0.D.18)]x100

) /A 88 yh X 5k 04 Hs68 45 45 4m B i 4T fm B0 35 PRI, » 24 MTT Assayy: 3-

(4,5-cimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide & 47§ 5% °

R
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MTT assay & — 4 2 L EA U R EER ARG Tk &
¥ PR M R B Y e s 36 8L E B A 2 A A % MTT X tetrazolium
% % & &2 & # MTTformazan » 34 F » & fm A DMSO # K54 -
BT %] A ] OD {44F 4o tm o2 B MTT #9#E #7 (formazan # s &) st OD
R E TRGHEEEN  BpEmas s » ¥ MTT assay 7T Al {7 78 ¥
613548 o MTT assay B A Bk - SF BRAELESF R ¥
WERAMBEEERRESmBEERANZRAL

(—) Rm&EH

1.1 85

HE AL E AL S KB R 0 —RAES TRE KN 15-35nm ~ B b
#5: TiOx-S ~ Bk 5 40, ; £4bsE TRAE Ko 10-60nm ~ 1 & % #5: TEGO &
Sun Z800 ~ Ex i :#t & | - B %4k ¥4 2 liposome $# micell » Thiazolyl Blue
Tetrazolium (powder) » 99.5% DMSO % # & SIGMA ; DMEM & &
(powder) ~ & 4 . 7% (Bovine Calf Serum)f& & GIBCO -

1.2 %4

#k4%:Shortcut to Softmax Pro 4.7.1

71 52 -VERSA max (microplate reader) tunable

1.3 Bk 8238 F AR 44

Hs68 (BCRC Number: 60038) Human foreskin fibroblast - MAARLITYEHEM

RATE AR RIR TS
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#2 4 #%& (Culture Medium): 90% Dulbecco's modified Eagle's medium with 4 mM

L-glutamine adjusted to contain 1.5 g/L sodium bicarbonate and 4.5 g/L. glucose +

10% fetal bovine serum ° 32 % 3E 54 37C ~ 5% CO;, ©

(=) BR
2.1.MTT Assay

ta o AE A1 96-well 4m B3 4 % F(0.9%10° 18 fm ity /well - 100 pL)

38 24 ))NeEAE dm B F0 AN BE I 15 Ao B (SLE 2 5% 0L DMSO B (5 & <1%))

3 Zn0 FALEE 2 K B R R A BH R 0Bk RS A RUR A 0.1 mg/mL
(Final DMSO 0.06%) °

po i A TR B B R R B

1) 4% 96well #y3%#% m B medium (FH drug) ©  3A buffer washing

2} 4 well add 10ul 0.5mg/ml MTT » %A 37°C 344 3 PR BR(E M BA R
REFEL R

3) 4 well add 100p] DMSO #7aifa ity » £ MTT #1394 Ak AR EAN K
540 nm B fE o B HBEARAEETE 100% 3t HLT -

e 540 nm R KA

TEufFisE= 100%
#8348 540 nm B 6 4E

2.2 Trypan blue % & /%3t B 778 %
HARBETOERE 254 — LB ALSE R HRE 40 BHEAR
WAE B ALK B B AB4E 2 kB R 0 fm e 5 11 3XER ) XA Trypan blue 3 &7k

HEHEE -
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1. # 4 12-well 43 % 4% ¥ (3x10" 18 m s /well 1 ml) °

2. Ak 24 NG B T AT EE R 0 BRIERR it 5 Bl A ANE R B R

3. 3 24 NEEA SRR E R 0 B4 500 pl 4 3E 4 #77% (Phosphate buffer saline;
PBS) sk & 7 Ak 40 35 M~ 2 R R AR B rbr 43K o S B S dm ARy R
JeA 100 pl trypsin/PBS J53% » £ 4m ffs $132 4% 4 - B B Ao\ 900 pl &4 0E R
B A EBREREBASREL  ReERFRO0uHE 1.5ml
B %+ 24 1000 rpm B 5 448 0 B 800 pl bk ~ w200 ul # 8
BRERENRBRFEBEKRL -

A. Bm o %% U trypan blue & &4 » AME A mR B HEmRHE -

28



(3) &%

(A) BxHa @R ERE - 2 RASEMEERARH A ~ RIETH -

AR B RLE N R R RIS R S T T BB AT O o SRR
B EFHEASFE-SEMBREA LR ToRE - FREAFH T TR
#% 45 (FE-SEM)BLE & 3% St o) T 3042 408 iF A Ao ik BB 15kV~25kV> E
FEPHEE Snm > BT REFAME -

SIS T T FRME MNP RET ¢

. 2B &EHE 2 - SR TR A % 20~30nm - (B +)

2. K AR 2 LB KSR REBBR  FHBRA S A 300 nm
% 350nm & 10nm (@ +-—)

1ﬂi&ﬂﬁ%zi%ﬁ%ﬁz%*%*%@%ﬁ’%%%iﬁ@ﬁﬁﬁﬁﬂ
F¥FER AN A 100nm - (E+=)

4, BBz AR RABRE Az Rk Bk IR R B 100
nm e $Edh 0 R @EE - AW 2 RSB RZ A KD RAEE—FTHERAE
g&ke (B+=)

5. s RALAER Z A RN AR ADEK A RS FED RO THAIZ
k@ FHBERADE 200~100 nm © b5 FALSBRZERRRZ Y
MRt EikBsRE - (B+w)

6. hEILSNER Z A RN AR ABERE RS TESM R BT RBIZ

ﬁ@%%’$ﬂﬁﬁk¢%HMM°%hﬁ%ﬁz%*%*z%%%ﬂ%%
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EyUBRSFEEFER@ESL . (B+E)
(B) A FE#m
47 2 2 ok bk B 8 4545 2 liposome #4784 S F i #X8& % E Franz diffusion
cells F k% » B F B ¥ (receptor cell)4y lipid #) 2 & & KA X M@ MEF
HH e F A
(a) . 2 BHARFREAERSIER
TEAR SRR SCEEFEE RS FERUBBEARTREAR
BavERET W TRZ, FERA A RAL R TIFRNEEREE
W 1% T EREER 6 BEARTRELER (GFAAS) Fika BB
RGO ERER 0 2 SEFRE SRR AT EPTRAREA] > #lie
5 S RBIESR  RAGHAARRSEEZ 54 B RBEEERE

BBESERESREZ IR — -

(b) ~ liposome R A2 ;A &R
81 42 47 2 liposome 4% S /242 414 200-100nm 2 M AT FETH FER

MRESFEER B (B+x) - HRAATRESHITLAZRKF
BT o R T AL T AT liposome b 0 WA THELE LR
b REHMESIELETRY M ERASECERERLBRAER  #llokE
EmaahE -

B+ FRARYBETHERE
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(c) ESHER
HEBRERTUER  w (kW) > Bpis A H R a- R RO RS EINEA M
Erpst o RATHRAFEEETREFBBAR  BRE EUZRE 2
%%&J@mmw%ﬁ&@?z%ﬁ@%%ﬁ&%%ﬁ%vmkﬁmkﬁ%
*@ﬁﬁﬁﬁ%¢%§%ﬁﬁmmm’%%é%%ﬁ*%ﬁ%%ﬁ@%%ﬁ
2R AEEE LR o %Ik liposome LREB L FFAEHLRT °

C) i HBHERBERER
1. Liposome

A % %% 2 liposome & % Hs68 2 ta otk MIT & X (B++)

Hs68 Z =i & 52 liposome 24hrs %z EMRER (B+AN\)

2. micelle

# % % 4% 7 micelle & 2 Hs68 z fafp 14 MTT & X (8 +4)
Hs68 . 4a & 32 micelle 24hrs % z B B4 E (B =+)
3. fILEERER
55 2 g 2 B AR T Hs68 2 e F 1k MTT & RE (=+—)
Hs68 2 4m i & 32 §./L4% 24hrs 2 BAR BB (=1 =)
4, —f e ERER
E;+3\%*Lﬁ%ﬁﬁ%%wﬂ%%ﬁ?iﬁm%%@
B=tw - &4tk 200 ug/ml fu A baffg 24hrs z B IR B (18 & 10%10)
Btz &kEgz - /0sR E Hs68 ZwmfHEE MIT &R
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(D) & kAot &R a4 T #H

EHAE
ﬁ%ﬁ%@%?ﬁ&%?f&ﬁ%%*mﬂ%é&%ﬁ@%éﬁ%ﬂ°%ﬂ&ﬁ
mﬁ&ﬁA&ﬁ&%ﬁﬁﬁz£%m5wuuuh%mﬁ%%ﬁ%ﬁmmﬁ$%

I HFZ @ AIE: www.happi.com ~ www.ifscc.org~ www.ctfa.org ~ www.fda.gov

www.colipa.com ~ www.foresight.org ~ www.royalsoc.ac.uk * www.cir-safety.org ~

www.specialchem4cosmetics.com * pubs.acs.or,qjcen/science/84/841350'13 Jhtml ~

http://www.snopes. com/medical/toxins/lipstick.asp ° HEMETF A

cosmeceutical + moisturizing > nano-technology ~ nano-particle sunscreen *
nano-powder > nano-scale > nano-materical ~ nano-structure ° microemulsion - anti-aging >
elastin ~ suntan ~ whitening ~ lightening rejuvenization anti-wrinkle ~ hair-growth ~
hair-care - skin-care ~ makeup ~ hair-remove nail-growth * nail-polishing Eye
shadow ~ Lipstick + Brush ~ Cosmetic ingredients ~ Colorants Hair-dye % - &t
ﬁmiﬁﬁﬁﬁﬁ$zﬁ%%%’$W%MTMT%%E(Wﬁ-'n:%
(E) &k EBEHE
a%ﬁx%ﬁﬂﬁ%ﬁn%&&z%%é&%ﬁn%mﬁﬁm@ﬁﬁéw%wﬁ
o pRASAEAREASLRERES - BodROHRE HBARRE
FRAH TN D RA QU ERRRMFEN TR B2 s F BB AE RS
ANRAEDEE ) o NG RERMER Friends of the Earth(FOE)

S EReitERREAD T R ERE  AEHREFEATHL
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ELEA 5] BEPAL HEANEREARTHR ERENTEALTH
B (Mek=)
EWBNTEARLLLE $EASEHARRRES AT RE 2007 #
ESELEEHAEERIE  RERRABRDG - A% - EBARFHR!
(B 1§D 32024 ~ BH374 - 451744 ~ MF384F)
1) B %25 $4& (#6 =4 KF#SO0GO) : FANCL - Dior ~ CHANEL ~ SK-II »
COVERMARK - CLINIQUE -~ Modelco - LANCOME ~ FORTE ~ Kose » LANEIGE -
AWAKE - ANNA SUI ~ BIOTHERM - Estee Lauder ~ Dr.Ci * Labo - MIKIMOTO ~
SHISEIDO - LA PRAIRIE -~ STRIVECTIN - IPSA - Kerastse ~ shu uemura
GUERLAIN - HAVITAL - SONIA RYKIEL - Kanebo - DR. BRANDT -~
SWISSWENDA + COSME DECORTE -~ CARITA - LaMer - Sisley » M.A.C
2) Bk ss t RER - BAX
3)&ﬁ?ﬁiﬁﬁzﬁ~VEHT¢AMEHND&W~%%‘K%%‘ﬁ%%‘
fei% ~ AL ~ DHC ~ casely ~ § £ 4 # 2 3) ~KissMe ~ KR A 23 ~ 7 %
TH AR P ELG - MBAARN CHEREERLE
a) |EE 2E-BEAUTY » % 7% ~ With~ RE/RX > % #ui& ~ mina >
FUE~2SF 8 BE - R&-RTF#B# BREK - AdFR - HEH
*EERF
b) BiéeE : Yahoo! 4 %14 & - Yahoo! 4 B4 ¥ ~ 4 #44 - unimall

Gh—gEmE s BRI E  HiNet 8% - ERWBE KM  google
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(4) 3t

ARG RAWE LB AEERRERBRARGEBY > BRERTREAR
Sah o KB TEHLRLSEEN BB RN AR TRRERESD
KR BAERER EARMETRARSBESNEDS LARANES &
E%E%ﬁﬂ%%ﬁ’%*%EW%&&kﬁﬁ&%ﬁ%%ﬁ%ﬂ%%é%
%°%%&m%ﬁﬁ%%ﬁ%&ﬂ%ﬁﬁ%i%%ﬁ%&%%%%%%°ﬂﬁ
T EERMAERTETFEAMKE 2 ESREHRE RS EHE  REMME
MARHRRMASERGE RN THESER 254K AE¥LEH
FHA YRR SR BELERNETREOR KRBT AT ROH
LA
%*&%%ﬂ%#%m%ﬁ#ﬁﬁi=ﬁW%*%%ﬁi%%%%ﬁiﬁm’
Ko B R S e 0 BB A R BB Ao o T R T E AR
ﬁ%&&ﬁé%ﬁ%&ﬁﬁ%%ﬁ%%ﬂ%@’Ek&ﬁ%%ﬁ&ﬁﬁ%&ﬁ
T -

RIS EEBRBAAIE > BATRETREFHENRMER  LARAAR
%%%ﬁ&ﬁ%ﬁk%%%*ﬁﬂ%%*#%°%%ﬁ%#uﬁﬁ’@%ﬁ@
%ﬂﬁﬁ*im%ﬁﬁﬁﬁw%ﬁﬁﬁﬁ%@%%?ﬁﬁﬁ%%%’%*ﬁﬂ
Mg RS AN (hRBRARESE) ~LERG (PREFELE)
rEas (RERE ABA  SRABREHE) CBRE BRPRE R

BBk BEDEABRGRME > B0 B 4 $E B R RARAHE - B

34




BRSO AEEEVNES LRSI T RRGES K -
BEMARRFT A TRASE  UFEEBEIHAR  BERHERTRENS
MR o FBEA AR o AR R AR AT F R RATHAE
ETHRESEFAL SHAETHEFTEIRGT RS - TEHAMN - BRENME
B eyalAe ik e BAT BREAERHHABASIERENERHTRE
HRE  BRATOINVTE AESLHERNELHNTREZRENY
J o BEEF AR AFARMY > TRAMRE » £F Mo TR oR
A RESH ABEH ABWRY  BRTFAAAEA (BRE) - TiEEH
ABE RN RAGEBEEAMRAEBRRASETE -
EHHBEAALEEFRERRE YOS RHHRBGLERAN  $BTF
Bk Wi BERTE  BE XHAREE AR FHEME LA HRSE
WAER A2 IR TR A MeE AR EHNEREEARKK
MARBHER AN LERR  ME-—HALERARELHTROMEE
RESRFE THREEFHEME -

Ak iy LRSS REBRREEMEY RS FRARSR
ABZBEZEE  SANNEIEHHPRELBRETBEFRATER
By R4 8k E L'Oreal A KM » 2% TiO2,Zn0 F R tafi HF A K

BEEM -
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(5) &H@mER
HRBEOWEFE  EAHBREEETERET DR BERRER T X
P O SRALREHSERNEABRGERY - RRERZ AR
5 e AR B R BT B e AL fo R M AR A AR LR B E a3 - Rk Y
BROALERZEASBH AN LLHA FTHLIHRREROE N B MR
HHERAY S R RTHANTEBERNE Y BEAAEAER  EH
SHERAHARANBRCBIGESMUER X RIABANERZS HEKR
THhFEHEE T BRABBETREEME -
LEESRENBANS  HESRESGHAETATRETH > dodbitdh o
AR LT BUF—BABEHE > AT LRAARTETRKESH
PGSR R B o Bib AR BKERRIGLESRRFHRE - HE
LAH ETABRMERRAEAES BEHNBRMERGE-F TR UAHE
HABELFATHRMEELEES RGBT T4
SRS AR MEARAREIUREHEAES AN EFFR
B ARBAELHELR 6
1 @i sf s R&E—F THETERHRERBRRAT X -
2. AEHE W AR TFRANAKGRE RELE - RETS 0 R
— 5 TREIMBOEMERRE > ARETHRELRBARAEE  RY
HEQMBEBRTEEINES  pROHRREAGEN -
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REEELHELELYRLRER BATEBNERS T HRRE, 42
RASRAEEY THRERE, C TRLEH A THRER ) FEZREAR
BAEEE . BALTHRAES RIS T 2K2E, 20T UERHR
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HRLEFEIRRMEZRERERT 6 aERIRR (in vito study ) :
a) Genotoxicity Test (ISO 10993-3)
DNA Mutation: 8-OH dG assay, Mitochondria gene mutation assay, and
Comet assay
b) Gene Expression
Microarry to identify specific nano-material regulated gene expression
¢) Cytotoxicity Test (ISO 10993-5)

Cultured Cell System: Cell viability, Apoptosis, Oxidative stress detection
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d) Hemolysis Test (ASTMF 756)

e) Irritation Test (ISO 10993-10)

f) Sensitization Test (ASTME 993-01)

g) Skin Permeation(OECD ENV/IM/MONO(2004)2)
h) Immune cell activation and inhibition

PBMC, T cell, Macrophage, and Neutrophil
B g8 (invivo study)
a) Animal Model
Pulmonary instillation, AHR physiological test, IHC pathological
exammination

b) Lung Exposure

Nose-only Exposure Chamber

4% 35 &k 81 ( SCCP, 12th plenary of 19 June 2007, Preliminary Opinion on Safety of

Nanomaterials in Cosmetic Products)) # & M E X X EFEF ¢

a) skin irritation test
human skin model (ECVAM Scientific Advisory Committee April 2007)
uses 3-(4,5)-dimethyl-2-thiazolyl-2,5-dimethyl-2H-bromide reduction as an
endpoint and second endpoint IL-1a (interleukine-1a)
b) Skin corrosion test |
TER (transcutaneous electrical resistance)
¢) phototoxicity test
3T3 fibroblasts neutral red uptake phototoxicity test
d) dermal absorption test
measurements on human/pig skin in a Franz cell with the specifications
€) genotoxicity/mutagenicity test

f) bacterial reverse mutation test
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g) in Vitro mammalian cell gene mutation test
h) in vitor micronucleus test or in vitro mammalian chromosome aberration test
i) embryotoxicity test

embryonal stem celltest, Micromass assay and whole embryo culture
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Donor cell
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Receptor cell ; - .
: Reccptor cell ¢ 4 ml receptor fluid
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Water bath : 3231T
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1

Cytotoxici

o B 38 88

0mM

B+t~ &k%®z liposome &3 Hs68 zmipHEEMIT &X
Control: un-treatment liposome (0 mM), Experiment: treatment liposome

(0.132 mM), 0.132 mM liposome % 32 21 4 Hs68 tm ik 3k 24 1% 2 MTT
b EM 0 B4 R un-treatment liposome 48 %] (¥ R4 40 ) £ 5 48 A
1576 % # 100% » ) treatment liposome (B FEEh 94.02% -

(N=3 » n=5)

Control Experiment

B+ A ~ Hs68 z 4§ % 32 liposome 24hrs %z B R AR
o BE s A2 B ST BA BE A Bl e dw # 4% 24hrs » Experiment(0.132 mM liposome) 4

4t B A E lipid #9774 > ettt EME RN BRAER LERAE
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2mg/ ml & 3E 22 4% Hs68 tmpeth & 3% 24 82 MIT i a HERERME
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Control: un-treatment = #,4b4k (0 ug/ml)

Experiment: treatment — £,464k(200 ug / ml)

= LSRR TE 22 4% Hs68 tafiith » 34 24 h 2 MTT s i 514 >
& B 4 % 85 % un-treatment — A {bék 4 %) ($f BB 4) KT b ik
5% % % 100% » M treatment liposome (¥ 5k 4)4h tm fL 77 75 £ B
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E

k- BB EER KGR

FEa AR s (N/g)| BEhziEkaH
(nm ) (ecm2/g)

1000 1.9%10" 6*10*

100 1.9%10"° 6*10°

10 1.9%10'® 6*10°

F =~ BT RER

7] Z Rl

HEga A4k

T 1 A # Liposome 6.379(mM)
TEnda 2 & % Liposome 5.422(mM)

kK= -FERTHH T, BEL

9 WMERBMEZ BN
#5% | ppb
(%)
1 g 4 ddH,
ke 13.03 0.13
O
HEpm T10, 14.18 0.15
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20 BERTIHERR
Fem | #HB RikE Lipid #& &
bl
Wi G 0.35 (u mole)
g o A 4B K
TR 0.96 (u mole)
®Em | Liposome Wit LR 1.65 (u mole)
1 6.379(mM) TER 0.96 (u mole)
FEr | Liposome GHhaE 2.84 (u mole)
) 5.422{mM) TER 1.41 (umole)
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Scientists measure nanoparticle safety
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More Attention
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New Rules Expected on Safety of
Nanotechnology Products
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FDA Nanotech Task Force Report Fails
to Address Serious Risks to Health,
Environment and Workers July 25, 2007
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Functions and Uses

« Cosmetic formulations and their ingredients as
nanomaterials

— Improve the stability (vitamins, anti-oxidants)

» Mineral-based cosmetic ingredients with
nanosized diamnsions

- Provide broad UV-protection, no cutaneous
adverse effects

» QOther nanosized materials as cosmetic
ingredients
- C-60/C80, Fullerences (face creams)

a? ¥ %
o

Formulation Effects

Micell inside ingrediants by mVilal Switzerland

+ Nanovesicles (Liposomes)

- Enchance delivery pharmaceutical substances
» Nanoemulsions and microemulsions

— Transdermal and dermal delivery
» Nanocapsules and nanospheres

— Reduce the percutaneous absorption
— Slow delivery

28
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Adquacy of testing approaches for
assessing safety and quality of products
containing nanoscale material

+ Comments
— Not adequately assess (existing toxicicology test methods),
long-term effects unevaluated, expensive and
sophisticated equipment

« Analysis

Analysis

+ In vitro and in vivo assay
— toxicity and effectiveness {In vivo test is limited)
« Develop new methods for novel biological

responses
- reliability, repeatability, reproducibility, and accuracy

— purity, particle behavior, size distribution, and general batch
to batch consistency

« Standardization of test and data reporting
standard particle characterization methods

32

Regulatory Policy: Cosmetics

+ Not pre-market approval authority (other than
color additives)

» Post-market surveillance
» Safe and properly labeled
« Address regulatory challenges

— Innovation, transparency, protecting the public
health

+ Inspect cosmetic manufacturing
establishments and enforcement

— Adulteration
— Misbranding

33

Evaluation of Safety and Effectiveness:
Products not subject to pre-market
authorization (cosmetic)

» Not required to submit data to FDA prior to
marketing (less comprehensive)

» Manufactures: products are safe in market, not
required to provide safety data to FDA

+ Work with manufactures and assist : identify data
to substantiate the safety (chronic and long-term
toxicity data)

Permissible and Mandatory Labeling
Nanomaterial containing products

+ Enforce warning label requirements for cosmetics

» Avoid misbranding the product
« Nanotechnology does not mean: safety or
effectiveness increased or decreased

o Must include material information and not
include false or misleading information {products
not pre-market authorization)
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The Scientific Committees

+ The Scientific Committee on Consumer Products {SCCP)

+ The Scientific Committee on Health and Environmental Risks
(SCHER)

» The Scientific Committee on Emerging and Newly-ldentified
Health Risks (SCENIHR)

= The European Food Safety Authority (EFSA}
« The Europaan Medicines Evaluation Agency (EMEA)

+ The European Centre for Disease prevention and Controt
{ECDC)

+ The European Chemicals Agency (ECHA)

k1

Nanoparticle

+ One or more dimensions at the nanoscale, <100nm
+ Novel characteristics
» Divided into two groups
- Labile nanoparticles (soft)
+ Liposomes, nanoemulsions

- Insoluble nanoparticles (hard)

- TiQ,, fullerenes, quantum dots

Properties of nano-materials to differ
from bulk materials

» Increased relative surface area

-~ Particles size and surface areas
Particle Diameter Particle Number Total Particle surface Area

nm Nig Cmifg
1000 1.910% 6*10¢
{100 1.9*1015 6*10° |
10 197010 6710°

« Quantum effects

39

Risk assessment

» Labile particle

- Adequate
+ Based on mass metrics
« Insoluble particle (still in the research
phase)
— Inadequate
« Hazard identification, exposure assessment
» Uptake, absorption and transport
» Biokinetics and accumulation
= Translocation to the fetus

SCCP, 12th plnary of 19 June 2007 “@

Ecatoxicologlcal impact of Engineered Nanoparticles

Dr. Adlstair Goxafl, Central Sclence Laborstory, Universitof York
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Humantoxicology of Nanoparticles

Blokinetics of Nanoscale Particle

rting Risk of A reporter's guite to sources and resssrch issus By Frody E. Be¥
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Methods for characterization and effects
assessment of nanomaterials

+ [nvitro methods

- Validated
« Skin irritation test, skin corrosion test, photetoxicity tast,
dermal absorption measurements, genotoxicity test, bacterial
reverse mutation test, in vitro mammafan cell gene mutation
test, in vitro micronucleus test, embryotoxicity test

— Non-valldated
» Screening of eya comrasives, tasts for sensitivity screening
+ Tests for sensltivity screesning via a reduce local lymph nede assay
» Invovo methods
- 20031 5/EC animal for safety test
- not be allowed after 2009 for acute and local toxicity test
— Not be allowad after 2013 for repeated dose and long-term toxicity

SCCP, 12th plenary of 19 June 2007 43

*

*

Summary

The present validated in vivo genotoxicity

test do not cover for nano-cosmetics
Intake organ and secondary target organs
Endocytotic and non-endocytotic

Size and surface area measure

Safety assessment of cosmetics

— Validated in vitro methods for
nanomaterials are not available (still in
Early development phaseb
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Safety assessment of cosmetics

« No_methodology validated for
nanomaterials at present
- New methodologies are urgently needed
— Large date gaps: inhalation and ingestion
— Biodistribution has not been studied in detail

48

Aerosol Measurements: State of the Art at Workplaces
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Mz~ Other Established Plj‘tforﬂu‘n's” amanar

In vitro study
+ Gunotoxicity Test (I3010993.3)
- DNA Mutation : 8-OH dG assay, Mitochondria gene mutatlon assay, Comst assay
+ Gens Expression (publithad paper method)
~ Micromiray to ldentity specific n rial regulated gene exp
+ Cytotoxisity Tast 150 10993.5)
= Cultured Coll Systam : Cell vi:_lNIi!y,Appp;mia, oxidative stress detection

+ Fiemolysli Tast (ASTMF 758y
_\\'[{iitallon Test (150.10993-10)°

« Sensitizition Yast (ASTM E 933.01) C
|+ Skin Permaation {OECE ENVIIMIMONG(2004)2)
"+ Ieomuine ceif activation ang iphibition .
% - PBMG, ¥ Cell, Macroph
{invivostudy - A i
i+ Animal Madel : Pulmopary instiliation .

HC pathological uzmiuallu.g
B Chamk

The Conference Highlighted the
Following Topics

« Technical , health, environment and safety aspects
of products containing nanotechnologies

» [ Regulatory approaches to nanotechnologﬂ_J

s Stakeholder perspectives on nanotechnology

+ Adequacy of different voluntary measures {Code of
Conduct,CENARIOSR [Risk management System,|
Nano Risk Framework

|+ Limg Expos  Nosarany xp
i (OO S S LAY
Teutig-Taan Str 2006 Nov. 30~Dec. 1, Asan on Soral ion on
Envinmanial Heelth & Sataly, Tokyo, Japan 49 50
Growing markets: It's all nano Overview over international developments and framework USA:
Existing regulatory frameworks for consumer products
Better Safe than Sorry
Nano-Labelling Dr. Troye A. Thomas, U.S. Consumer Product Safety Commission, USA
Dr. Christoph Meii, The Innovation Society Lid., Switzerland : e ;
P o Regulation of Products
Jtrisdiction aver 15,000 types eipraducts used
i oratoundthe homa
Requiatory éufho:_z‘ty oxtendsio {such preducts
asiitoys, dlactianic equipment, apoliances,
clothinghextles, househokl cleanersichemicals,
and buiiding matarnials.
« Excgptions include foads, drugs, gosmetics,
medical devices, pesticides, cedain radicaclive
it g ek At materials, and sutomobiles.
51 52
Buying nano: What consumers want to know
Selling nano; How the retailers are dealing with nanoproducts
Monika Buning Federation of German Consumer Organizations, Germany
European N hnology Trade iation (ENTA), Great Britain
Amamrians
..because
+ thars are producan using e et aenatan
Ieabet= bul Sherws ' ENTA ] .
e . R— ] General Conclusions
™ tangienclen Dy Rt - i GHTHTE AR " ;dm“. o 3
. 3 » . - . ond am MO0
el L Lttt e e vwoe bty sy
pr—— ettt | Gk
N i—-—mmwwwlnaﬂ-u 1+ Manohanmoniavon i il i e wods
Gemands of the Federation of 1 - mnqﬁ- Wmu?‘mmhm&
German Corrsisner Ong PO - ENT %3 ﬂﬂﬂnﬁﬂ-m’igcﬁu‘g;mﬂ%u
~ Adear i e memetanallenal + Sepoubsdby _— Jonig Eme ihinging asred iod cppesatitey
+0 Tramipaniiey s aciesrisdaliog on srwwsmnne |
produris
= A prohibilion o deciare Iy therm i Huna
nside A s not
s An pMzpeemadesurcelnnce
53
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insuring nano : Perspective of MunichRe

Dr. Gerhard Schmid MunichRe, Germany

» Need to gauge the risk
- Bring about a whole new dimension in personal
injury, property damage and pure financial losses
— More stringent bases of tiability, as a result of
changing legisiation

55

Workshops on voluntary measures

LT FETEPRE———

CENARIOS® : A nano risk management system as a business and

safety opportunity
{ceriifable, nanospecific risk management and monitoring sysiem)
Thorsten Weldl, Tuv Sub Industria Service GmbH, Germany
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Approach to analysis nano-material: SEM

| 2@ fx R M R 820-30 m- (@B—)

2. F Al R A& M = LR 2 A Sk A & /B 0 - M Xl 3 5300 no
% 350 nnA10 mm (M=)

oo AT 2

Dr. Allstair Boxafl, Central Science Laboratory, Linivarsity of York
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AME R &N FEAREET]
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Nanoparticles in Cosmetic Products

Targjeting of human halr foliicles é

e st Jnmed, Ik BN

No real evidence that NP > 100 nm penetration though the

barrier inito tha living tissue.
The penetration of NP < 100 nm |s still an object of

Investigation

and Applled Ci Iy Charité Berlln

Canter af

&0
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SEBmy —fiskHHsEB 2z B HFHER

Control: un-treatment. = f{t.& (0 ug / ml)

Experiment: treatment.— §,4. k(200 ug / ml)
SRR 22 A HSE b Be 1 + 305241 ZMT Tha R F1
dr Ak 3% R B un-treatment = $i {6k o B (3 W &)
5720 BALE A B 100% + &treatment TiO,

(I a dn) 6 M7 75 8 95.29% -

3]

Nanotechnology, cosmetic and sunscreen safety
Dr. Garthard Nohynet, L'Oreal Research and Development, France

TiO,, Zn0:
1. Do not penetrate info or through nonmal and compromised human skin
2. Low toxicity: oral and topical in vivo toxicity test

3. Non-toxlc: eytotoxicity, genotoxicity and photo-g vi

4. Adverse effects: uptake by cells, oxldative cell damage

5. No or negligible p tial risk to h health

SCLIO MPs: RISK ASSESSMENT OF HUMAN §
B DERMAL EXPOSURE TC SUNSCREENS :

Trarsparency of Tif; Naneparticla ISpats1ans

oy .
ke £ amnoak
P

Jpo et s o Ay s

e

ERIAESHEERR

+ Global
_ The innovation society, Sep. 2007 3% international Nano-Regulation
Conference "Regulation of N hnology in C Products™
. US

— July, 2007, Nanotechnology “A Report of the U.S. Food and Drug
Administration Nanotechnology Task Force™

+ EC
- June,2007, SCCP (Scientific Committee on Consumer Products),
“Preliminary Opinion on Safety of Nanomaterials in Cosmetic Products”
* Australia
— 2N B L NICNAS(National Industrial Chemicals Notification
and Assessment Scheme) + E EHEHGEHAN  LERESHRR
EXd REFRIABALNIER GEARH -
+ Japan
- AAHNARAAERWTHEN s SHETARERA LS AR
AARBEN AARHTEABTZAY
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The biggest risk for nanotechnology is not
overregulation but no regulation

Dr. Christoph Med, CEQ, The innavation Scciety LTD, St. Galten

HEEABERTRERGH P
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65

Status of Nanomark System in Tabwan
— Announcet NanoMark Preducts

Phooncateipel Rh-baateriad CHrumts Tes (] mmpaine. § proswersl
11 poadmitny

— PRI Dimiatasd Patmin (1 sk b, § prasseis]

Faung-Faan St 2000 Mov. X-Dee 1,
1 Manclechrmiogy Envioamentsd Hielt L Sy, Tohyo, Japsn

A EUERIRL
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Status of NanoMark Sysiem In Talwan
— Cortiflod Products %8
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Taung-Tsar Su 2006 Mov. 30-Dec. 1, Azion an X
Nanotechnology Emvirormmentsl Healh & Safety, Fokyo, Japan 67

Recommendations for Evaluation of Safety
and Effectiveness (L##A FM 2 &)

» Urge cosmetic manufactures to submit
substantiation data

- AN ERHHSERMASRREESHRRAR B
LR F A RBE

C PERREE NSO ESLOSRAHARAH
HEAESE2HANRE

CEHEINANEHASE ANR LR

C AR EER ELHHAABRE

The Green Nano Initiative
A Way to Sustainable Devolpment of Nanotechnology?

Center for Schofars
69

Dr. Barbare Karn, Project o0 Wirson

AMEEHMoHBA:
AENEALZAERBRAARREES

Nanotechnology and Occupational Health in Switzerland
Evaluation of Conditions with Nanoparticles at work places
New Nanoparticles
- Epldemilogical experience Is lacking or is still vary faint
-in general no known exposure limits are published for
these substances which could be used for the evaluation
of the workplace conditlons

-> what to do?

Dr. Martin Gachwind, Dep. Occupationsl Salety,Suve 70
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(in vito study )

a) Genotoxicity Test (ISO 10993-3)
DNA Mutation: 8-OH dG assay, Mitochondria gene mutation
assay, and Comet assay

b) Gene Expression
Microarry to identify specific nano-material regulated gene

expression

¢) Cytotoxicity Test (ISO 10993-5)
Cultured Cell System: Cell viability, Apoptosis, Oxidative
stress detection

d) Hemolysis Test (ASTMF 756)

e) Irritation Test (ISO 10993-10)

) Sensitization Test (ASTME 993-01)

g) Skin Permeation(OECD ENV/IM/MONO(2004)2)

h) Immune cell activation and inhibition
PBMC, T cell, Macrophage, and Neutrophil

g% pg3X s (invivostudy)

a) Animal Model
Pulmonary instillation, AHR physiological test, [HC
pathological exammination

b) Lung Exposure
Nose-only Exposure Chamber

#x 5 e 8 (SCCP, 12th plenary of 19 June 2007, Preliminary

Opinion on Safety of Nanomaterials in Cosmetic Products ) #%& %

MY 2 EEFRETEE

a) skin irritation test



human skin model (ECVAM Scientific Adyvisory Committee
April 2007) uses
3-(4,5)-dimethyl-2-thiazolyl-2,5-dimethyl-2H-bromide
reduction as an endpoint and second endpoint IL-1a
(interleukine-1a)
b) Skin corrosion test
TER (transcutaneous electrical resistance)
¢) phototoxicity test
373 fibroblasts neutral red uptake phototoxicity test
d) dermal absorption test
measurements on human/pig skin in a Franz cell with the
specifications
€) genotoxicity/mutagenicity test
f) bacterial reverse mutation test
g) in Vitro mammalian cell gene mutation test
h) in vitor micronucleus test or in vitro mammalian chromosome
aberration test
1) embryotoxicity test
embryonal stem celltest, Micromass assay and whole embryo
culture
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