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(—)International Regulatory Science and Standards Perspectives on

Nanotechnology
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Patri 5t " Nanotechnology at the US Food and Drug Administration ; 3@ #E{TE
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Rz R ln S R SR & /R vn e AR S EON & e 2 T
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(Z)International Regulatory Science and Standards Perspectives on

Nanotechnology
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SHER A 22 fE 4 ~ BEHIE (7% » 40 ISO (International Organization for

Standardization) ~ NIST (National Institute of Standards and Technology) ~ &[]

ZE#H (United States Pharmacopeial, USP) BN &E i (European Pharmacopoeia,

EP)%5 -

W [ NIST [ o AR LR g b 72 A AT REHI B2 EH H & 5| A Vincent
Hackley 5t " Nanoscale Reference Materials in Regulatory Science ; F RE#E{TE
o 0 IEFI2EYE (RMs) HYRIREFE AR - Bi=HtY - Ex
il s AE B IE - DARMEREAIESF - RMs 22 n] LU R At —fRigEny
B FHAYFIE RIAY R AR AT A (R A i B B2 - 2 (LRI B & Ry A
M BRI EMIYELE - NIST HASHEFRORSF Y E RS 7 EETOR
B ZHRSTIRRESE o AR AR S K AR B E 2
1L > DMEUR AR bR M BRI Y 275 -

B ERHTEEgRa 0 (JRC) BEALEIEAE Birgit Skull-Kliittgen #t

"Representative Test Materials , FRE#E{THH - 252 FWE (RMs) 1687
HYHIE R > AR FfT Y EE 2 » T ISO/TS 16195:2013 Guidance for
developing representative test materials consisting of nano-objects in dry powder
form AR EtHAMASAURE 2 ZORBSHY AR R RTM) S 55 [ > &05%
ErE3% EE4H 4% (Organization for Economic Cooperation and Development, OECD)
ZRYE TAE/NH(Working Party on Manufactured Nanomaterials, WPMN)EL
L T SORAOERE B (2007 2 2015 52 ) WA ERETORYE 224 mEs) -
b7estE K OECD MEHES [ AoRYTE Ry #E A PSS - 1 JRC &EHTHR
B ARG L T IRC ZRKMRHE - &4 WPMN HIEARE R - HEE ek
HIPIERr (D — TS - BRI AY I AR/ SR E M - 2RI
RTM - H A& BONHSRH R FEIFEatE P EREZEM JRC R RHEHY
RTM - ERHEAELEATT

https://ec.europa.eu/jrc/en/scientific-tool/jrc-nanomaterials-repository

B IGEHAN RS RKEEE 25X Gerrit Borchard Ht " Development and

validation of a standard method for the measurement of particle size distribution on



iron sucrose concentrated solution products | FREMETTE G > S8R HFHEIREE
AUE (DLS ) < $% [ P B &% 045 # 57 #1 & ( International Conference on
Harmonization * ICH ) 8858 #Y 70 A2 7 » BRI 1L &R0 S FIAL A = iron
sucrose FEKLAYRHEEN S K » 4% iron sucrose IV BRI BEEG R 2245
B R iR B E S TR R -
Marvin Instruments Inc.JEFIZEEE Alan Rawle 5t " ASTM E56 Committee on
Nanotechnology: Documentary Standards ; E@E#ETTEHEE - 28] ASTM ES6 7=
REiTZE B R 2005 FREAL - FFREERITE R 0B S AR 11 HE T
FREFES
» FORET SRR BEAE AN T AR 4 e
» BIZORFLAITAERARY ASTM 8/ Lavtina
ES6 WA o (JEfTED S8/ NMEZES » ffF -
* E56.01 Informatics and Terminology
+ E56.02 Physical and Chemical Characterization
+ E56.03 Environment, Health, and Safety
+ E56.05 Liaison and International Cooperation
* E56.06 Nano-Enabled Consumer Products
+ E56.07 Education and Workforce Development
BLEGHIFHETORYMEREEN ~ (RFENZ 2 - BRI BB
TIEFIHIE TAERAIELE - A3 2 R R RHER ST T - B
« E2490 Standard Guide for Measurement of Particle Size Distribution of
Nanomaterials in Suspension by Photon Correlation Spectroscopy (PCS)
+ E2865 Standard Guide for Measurement of Electrophoretic Mobility and Zeta
Potential of Nanosized Biological Materials
+ E2864 Standard Test Method for Measurement of Airborne Metal and Metal
Oxide Nanoparticle Surface Area Concentration in Inhalation Exposure
Chambers
« E2524 Standard Test Method for Analysis of Hemolytic Properties of
Nanoparticles
+ E2526 Standard Test Method for Evaluation of Cytotoxicity of Nanoparticulate

Materials in Porcine Kidney Cells and Human Hepatocarcinoma Cells



« E2535 Standard Guide for Handling Unbound Engineered Nanoscale Particles in
Occupational Settings

« E3025 Standard Guide for Tiered Approach to Detection and Characterization of
Silver Nanomaterials in Textiles

« E2996 Standard Guide for Nanotechnology Workforce Education in Health and
Safety
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TC229 Standards ; FREETTHERE - $25] 1SO HEAE ] LSRR B i e A i
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FERERIE TIF > Tae =l TIR/ N - BLFE © FORMTEE ~ ZORAMEBIREU
FORIRIE - (@ BlZe e o HhYMEF B 72 B im0 > 40 1SO TC201 (5%
S5 ) > ISO TC24 / SC4 (R0 M1ISO TC202 (A4 ) > [H
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B USP R}257 Kahkashan Zaidi 5t " USP Standards-setting Structure and Processes |
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o AT B S (RLAE JFURH EERI B ~ B fle o) RIS Bl e 5 Z AH R AR AE -
SEEIEEILE 1820 FEAERFEHIEELE - HATSEE S0 E £ ERA HE 130 (&R
FHVELERG L T ERATR A - FDA FIHMBUMEER AR E S BE R E
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B EOMNEEHEPTE B Julia Maier %t " The European Pharmacopoeia: Setting
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(FE$% 8 Julia Maier f53)

B =[] FDA E & Hany Demian 5t " Use of Standards by the U.S. Food and Drug
Administration (FDA) ; FREEEFTHE - FERNEREE TEM FDA T/EAEHY
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OREE M AR N R L E SR 55 0 (R —EUAvEeE T (g ik
[ERFEERA > 2842 FDA — B SCHRAIE 52 20 R E Y R SR » B & 2016
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(=) Advances in Nanotechnology-Derived Medical Devices
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B E[E] FDA RN TIEER=HHES Peter L. Goering 5t " Evaluation of
immobilized surface nanostructures for safe and effective tissue-material
interactions for medical devices ; FRAZETTHE » IRFIEEFTORFHEHEWT L
TR TR - B AT R S 7= B RIS IR L Yo R B8 - (2R EAOR
&t (BIANamoRAL - GRAE - GRICEL GRIE/ZEE ) SHHATE KL
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SOk ) 55 - HEEAAHARAH SRR B R - B 5 R HIAYIR
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W S5E FDA AP)8IFIEHE AT F0 (CBER) &z 11 Indigo Hewlett Bt

" Nanotechnology Assays for Pathogen Detection | T RE#EfT S » $2%] CBER
FIAZOREEREREHH HIV » REFISREESEHERGUR - SR ATARGE T
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a7 BT B 22 A He A AR AR 22 AT (RIVMD) =45 E2 28 Wim De Jong 3t " Risk
assessment for nanomaterials in medical devices | FREMHET T » FRENFR BT
CEZAVERFSEE - EaE R F AR Em - HEHR R 2B
B AT — oA TREE M - H AITEBION T 5 SRl 2 Bt as it DU
HEREE - MAEORM R FIEIE AYIN 2 g DL 4 BB S e
ZORRDAZEFIDIRRAE B AR A R R as e Yt et 2 R
e ISO 10993 B&fstas A LA MERTAL - ZI& ARG S 10993-22 BHFR ST
ZEk AR M SO 0 T 2015 4 SCENIHR(Scientific Committee on
Emerging and Newly Identified Health Risks)ZZ 2 & 1F " Guidance on the
Determination of Potential Health Effects of Nanomaterials Used in Medical
Devices | B » ERAIE HREFRARAE - SN STRMRHE Rt
HY RS > MRERFIR AT - WERH o PE B T b SRR B
Fras PV E R - DU e A A - SN A ERERE GHEE
) N - BERHME (FHEEHE) MIEERERN - &g
b e e B e P A
B B 55 [ 1 (Uppsala) K E2 56 e i AL B Bin = 5. 20% Hari Sharma 5t
" Neurotoxicity of functionalized Gold and magnetic Iron oxide nanoparticles ; 3
EHETTIEGE  IREE SR (AuNP) FifkME S bEzoriF (MIONP)
CHT 2275 E - TH S AR EUE - oL R At &S By Y S8 (55 - 28010
st NP HHEEEIEIE AN ELE - SRR T EEARTE ~ RIfER
/NEEAES B A AHRA ME - 353 AuNPs sEERYHK SFME R/ NE &
88 > B/ N NPs A REER#E A R ~THY AuNP B¢ MIONP 5 B HH S (a8 314
TEF o T FL[E]HE A A OREEEEY) > B0 cerebrolysin (2.5 mL/kg > in.) > HIIEH
(K AuNP B MIONP 55 20 ek a5
KPEEZ 7K FEHE L, (NCNST) SH2RBAR4E 5t " Nanosilver standards and
toxicity evaluation ; FREIHEFTEG » FEEIFORIRIE BT B AR ZHYIE
25 KEZR/DE S THEFORIRIVE RS M 24 - P L EETL " =
SRAEVIEEEAEEALSE & FHERE 2 o W30 2 THAORRAVY R LR R 2
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(P9) Nanomaterials in Food and Food Contact Materials
75 B o 6 o B R T i B /R oL 0 B e RERE AR R A SRORAOR R LR
TERZE 2 - BIEEEYIN 2 - 2K B IR E IR I AR ey
A 5 AT B e B an RERE R S SRR R R B AT -

W SORRHR 2 28R tUR o PRIEA N SEaEE m ~ (bt S B R et 251
TE R FERIRETET) « WL - FIREAI ARG has —HEHE
B STHIERN & M e mFEEYE R mB ) < oRWE - st
BEVERR ~ MR SRR M RS -

B EEDHEEE R 2T E S (US Consumer Product Safety Commission, CPSC)
1 F % Treye Thomas Ft " Characterization of potential migration of nanoparticles
from food contact materials | FREMET T - FEEIHBISEE] FDA Bz T
—IAETESE » $HERIEIE - BE - anfFaE e a o kER
G B R Al 2 AL TSR H (migration/release)al iR - BIZZ AR R hn
Peff Ak (food contact materials)/2 &5 & M/ MR LHFRORHL T HE A LA
e e MERHE Z EHEETHE o FETEIHITST S5 B DL R AE 1 AR BRI ZE o
EEEA " AokiR(anosilver) 5 # 0 BEITANEE > SR SERMEATIR T
HIEERR IR 7T -

W EEEE 5 EEEEEEEAIAYFEE Albert Bracuning it " Uptake and transport of
orally ingested silver nanoparticles in vitro and in vivo | FRE#E{TESE - 128H
s H A B A sk 2 G B e )R < oo il e DU 5 B SRR
SRER - (2R 2 D AR IR S S BB 7R BRI E AR » R EAr
TEREZE o o0 B LAG N BG4 Nl B PRa T SRR SR 1 2 RSB - FERG R
Bl oy - RERORERL 70 A VB B8R SOFAIT T =046 T KRB BIE ARG
W~ AR~ BESREFEN  FERG/ N ERER oy - RIDUE e ARG E TR
Caco-2 HMAEMAZCETT - BT R o N F A E T E MR AT &)
Mt o &SRB AR TR e R o R SRS S 58 L RZ4RE 4 m]
FIFZREHEER 77 » SORERL <2 FIRG B R e b (R - EA —/ N
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W 5 K B8 (Health Canada) ST BE{i 2 David Lefebvre HL " Safety
assessment considerations in food: gastrointestinal digestion and absorption methods;
and immuno-toxicology of carbon black nanoparticles | F REMEF T8 » FE 2T 7E
P& R DI (novel food additives)ZHH#ETT _E TR Z 2 = MEETli (pre-market
safety assessment) > 5% BEL{I B FEAHBE B AL SAFRFEH T B R an A TRE 2 570K
LY 5 Re R b Pt el T =0 SR H AT R R — =t
FoRRL Y B R M b Tl EtEn 7 =0 - fERERA R — BN S5 E
T ERUGEHE IR E AR ZORR - EERIREMEIIE - 55 0 32BN
7 — i BRI < e AT - SRR R e R R
MrEsE e AR ETORNN - IR ES B 2 BmnEREE -

B =R FDA WYEEEEHS Thilak Mudalige £ " Asymmetric flow field flow
fractionation hyphenated ICP-MS for quantification of silver nanoparticles and
silver speciation: application for nanoparticles with protein corona ; F AT %] -
H AR RAE RSB E T B2 - A E e EetiEn T ah
ZFORERGKL - M Bk - ZEFREE B0 PE o ARG R
43 M1 1% (Asymmetric flow field flow fractionation, AF4) &2 3% 88 4% & 5% 5%
(ICP-MS) » FRE[E & £ ppt REHELH - RS IS AN ~ RIAIEG DU A]
B HRT R B EREET -

B SEIPHZEF% T Physical-Chemical Characterization of Nanoparticles in Foods |
I EEARFBAT R FAFIL I 7R - FESHHAORES ~ ZOKE - FoKE
BRly BORTITRS I8 Sofli SR v ok 8 bek s - TR NEY A
SR EADTEZ bR - IR E R AL A - BT EEL
M - AiHZE2% ISO/TR 13014: 2012 " 2R FE T - ZOoRMETE #E T3 Y
SR RR I T Z W AT ) 1551 $H B ACRORYYE 73 RIS TRISR
/N~ RIAR AR ~ FRIEEAL ~ ToIR ~ ST R - BEE REESHEE T
D AR R s - AR 2 RS B IR EN RO R R i g ~ A
BETENER - IRt VE TR - REE TR R EREE T ES
OGS RS E B o 7 n RS ATE L TR GG - MR AR ROK SR
P o ROHFR I NEZFBEERER 7 HIE » §EA S E R EEER
HRNERER ~ 200 e » a7 AR AN -
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(11) Nanomaterials in Personal Care Products
ORI B Z FE A M E A GE R i BRI b o (2 2RA T E L
E a8 e 22 2 AR A AT AR RE B B R PR - 2R E BUR B B A 7%
T SR SR S R = H RTHRBAIH ST I B B BRI -

B =B SIS B ATAY T4 College Park, MD #£ " FDA regulatory perspective
on cosmetic products safety and regulations ; FREPHEE] » SEEI LAY E
BT BRI EHRBIREEZA bR SR A RIS TE
Bl R BRI RES FDA » M b NS EREE R A E - 8
BB E R L e KRB AR o AR b e S
AL > HIEEREERER ROARE G AOR L HEES - B RIEREE A
oy EE (AL e e B )atEn - MRS Ml lE A Ao Nl
DAt A B e e o0 RIS et 2 = PEAERE VA UM BRI A % - Bk s 2
FORMRHE R EM b s iy 22 2 R -

B 87 JRC 1Y F 4 Birgit Sokull-Kluttgen 7£ " Cosmetic Products: EU Regulatory
Landscape ; T REFHZEE] » BUR LT AR (Regulation (CE) No.1223/2009)f%
201347 A 11 HIEE > 225 THEEERTEEnmEZE  UirE
SHE IR - ME AT R EHALES IR Article 16 EFE
FriET 61 H 58 E b a5 A 481E(Cosmetics Products Notification Portal,
CPNP) 45 8% - i sEsE b > EXRRESr FAEDR nano T8 K
ErmBEE ANTRADEEEMINZ 2GS o M Scientific Committee on
Consumer Safety (SCCS)#AT T AEMEan TR 2FFETES | - WHEGIR
1Razta s ET AN R Lk - SLE KRB FEZORMR 2 e b R

A,
[

B =55 R 52 T {F4H %% (Environmental Working Group, EWG)HYFIE 5 David
Andrews 1F" Use EWGs Skin Deep database to investigate the use of Nanomaterials
in personal care products ; FREFFEEF] - 5%4H4KAY Skin Deep database i~ 2004
FROH - mlIRE M EE A (E A GE IR A S A (E RV R Sz s T B
FE mm A Z R o a4 AHAR A IE I L A R e oy YR ER B B AR R R B
¥ LEHEEm T ES SR AHEEYE - £ 5% EHECEEHE
6 EIE AN K 8500 FERL ST - M H AR ZoRAORIH (A GEREE G > B
P RASE S R B H R E oY 5Pl -
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B il PETA International Science Consortium Ltd. FUFZfiTEE 22 Monita Sharma HI]
CIFEZE7% " Nanomaterials and in vitro tests | 3% > ZRMRIEEZ A A E]
R R R EE A YRR A s B M T e s - SRR T B
Sk ElLG - BAARRZRIRS - I H B EERHRER M - 55
ZORMTIRHE, T R B AR A2 B 4% 2 EL LR o SR Y s R T 2 - (o3
o AREAREMHENEME . R ERERER - LA
HIEN Yk ERT A A R A S ZoRMDREE A AITTHY - RS Ml
TEAHRAEE AR TTZE - TR/ MBR T AR S R A 25 - BfE
FEE TR Z VR R A BE nT HEVE SR - BREESERR e - AA 5
% -

B =[] National Institute of Environmental Health Sciences (NIEHS)HY F=%& Srikanth
Nadadur DA " What did we learn on Nano Silver? A perspective from NIEHS Nano
Health Tmplications Research Consortium ; $2%!] » NIEHS Zo R firER SR f@ gl
Z et EINVARES H RS 2 1A TAEZORME (ENM) fEAY) 5 HAY
MHEAALER - AEEEANFH - NIEHS SR 2 REnRsrii ot - B2 R
2% ELWEE VYR BB Y — 2678 ENM BYAEYI S IERES « B2 #eit
FEYE 20 nm #1110 nm HYSRERAOR} - BRI EIRITE 2 a0Ens e

(PVP) FHIZEJE -

B SEIPHZEFR T Characterizing Titanium Dioxide and Zinc Oxide Nanoparticles in
Sunscreens | * JMEAAFITRFAELLFIR TR - £ ST B AN
o TSk R EEALFERORGL - TR NEY R LR R AT A
WHE ~ Y E =R AEEE o BT EELZ M - AHRSE
ISO/TR 13014: 2012 " Zrokaseify - FORYVB AR Ti B SR AT AR T T 2
{EFFIE T 45851 AR B SHEIG L E BT - R 182 80EE ~ X ot
GEOMEE ~ IRV T R A UE T R R e o SIS EL S
T A FEERRAEREIALR - AR EHAA) ok A bk AL
FERORL A/ N I - AR 7 st 1 o i (68 2 =V B T B S O
SN T B TN P Y AR o = Jetet L pE-MVAN == i Aol w o N =
SR BALF R  mlp ik - GRS TIRE i m 2 R IR SR
KRG - MER=R L TIES -2 8GR -
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BEIE RS HAORMEE RS 5 T —ELAlEia T 5w > FEEERAT ¢

1.

10.

BR—EE R P AR 2 P LB M E S NE g8 E
malERE ~ B et R EREER] FDA - BREEECZ BT E
ZHFOREMPEEIFERT [ BEREE R R HR R RS R E R
E o

BESARIEE - (RS EMIEAE T M AR E S B Y8 7 T B 5 bR
TR Z A » R 2 EEESEYE IR -

FOREMN AT MEN LG E YR 7% - BUEEEMN T EZ MR
(validation) 5 5 > {51 401 & i FEE (accuracy) ~ %2 £ /& (sensitivity) ~ 25—
(specificity) K R M (reproducibility) <5 - 1 EE R AL PREDS -

B NSRRI - a] oy Bl SRR~ 38 R IB IR - HY
B P {E 5 55 0 #t ¥ B — FH KL (primary  particle) 2 B 5% 2 $8 i
(aggregate/agglomerate particles) » 77 1 &KL 18 fe 52 BB - 4 Ryl -
Y H SR S EEEE IR 2 ST ERE » BEHGEREZRK T

=S
IO

2] 4% R S T i AR B R B > 26 TSR (E WA DL E R R e T &
> DA AN B - (E{E FHENRES BRI RAR 73T H8(DLS) B st FH 28 8
ST E— R ENGER ATRE g A =5 lH DLS RS E MRS
RINETERESRENGER - EHEZREZR BESRFEE A JiE
BHYE/KE+ 1 (hydrodynamic diameter) » B ZA[E « A EBF L R
FEEEMN  REEAREZ 2EHEE -

AT 2 EGESR - MR AlE S R B SRR 2
BUE N M i B A R -

FEGnATRE R A R R WFOR IR e & SRS & A -
B AR O BESE -

L EE 2 SR R T B 2011 4E 2 S0 rh s e BN L >
PRI 100 nm > (HFATLREFE AR 60 m'/em’ T FEMHE R A ZOREE
HZE -

SRS A E 2 BN AR 2 R B = R LS - DURE(R
BT EZ AT S OEENE -
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Vd ~ EEsREm SR
AR EEHEm LG 37 1/ - WAk EZTORE T g4 ~ B ~ emkib
MR » SRR M Al R e 5 - DU T w888 B0 0 EE R
FEAIE -

B 2K H 3B FDA Arkansas Regional Laboratory BYRHFT A BRI X B4 Y6 el
7E(portable X-ray fluorescence spectroscopy, pXRF)ERZE 7€ &= i B[ H =
o R AR R o — S EER(TIO2) KA EFE(ZnO) - I B EM & EATE
s BE(ICP-MS) i bhEs - 4558 —FH BAFRVAERINE - J77E0VE B IR0 7l 5
TiO2 © 0.4 ~14.23% > ZnO : 1.0~23.90% = T {f F 2F 1% =\ % - B i 5%
(Transmission electron microscopy, TEM) ~ fi 7X B8 B fw#% (Scanning electron
microscopy, SEM)&EHI 5 & il S TiO2 ~ ZnO HIRIfE A/ » SHHEIT S
> 1-100 nm [ o 55 EEOL S RO A JE AT GRS O 25 55 S LGt Ol 2R
(HPLC-ELSD) 0] 5 Iy o3 M ZR Rt AL R I H2 B W) 8 B — H A0 | e
(Polydimethylsiloxane, PMDS)HY & & -

B 2K 5356 NIST MiHZE A B FIA Single Particle ICP-MS & Z KR AR 7%
FKIAR 3R > WS BB RUE K 7 7EHERL STk e EH ] - H{EH
FY7775 645 TEM ~ SEM K BIREEHUH f#(dynamic light scattering, DLS) - [fii
-7 B % $% (Atomic Force Microscpoic, AFM) 8 2% 3K Hir - 18 it 47 #7165
(Nanoparticle Tracking Analysis, NTA) &5 {2 St EEss 5 AN ERVERS
REEE TR E AR IE TR E - & EERIRE] - RS 2
MWE KT AR R EEEEEEN T4 - M ICP-MS DIEEZEMANEE
ST BRI E B DL Single particle ICP-MS 434 i s dh iy 23 SR ok RI R
eIy 4a - {HFH NIST 8012 K 8013 k& ik E B2 2 E » Wi [EIRE(HE
Fi SEM #afll » Lhig —Ehilsi REUR BA BFAVHRIME -

B 3K E E AR E Eia (Material Measurement Laboratory, MML)AYRFZEA
SRR X SeSes f(Xray diffractometer, XRD) ~ TEM ~ X &L TAERE
f#% (X-ray photoelectron spectroscopy, XPS) & B F A& &= 18 4 ¢ 5 &
(electron-energy loss spectroscopy, EELS) & HIE 8T (CeO2-x) 2 Z Kk
F4: - [AHFFTF Caenorhabditis elegans 4% » BraT & LEY LRI £
RS 2 -

B K EHZER FDA 77 TR B2 E 5= (Laboratory of Molecular Virology)HJRFZE A
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B F s ok B fla JE R = %W B (AN HE R 9% N £ % Human
Immunodeficiency Virus, HIV)AYkg il E 7 2 fE 52 1 782K #H(Europium)
PR R FORALT-(SNIA) » 55 1 TERIRSATRAL T EB N AR LM
(ENIA) > &5 = F T RUE 777 ks 0.3 pe/mL K 0.5 pg/mL > BREETHE %
g ey N2 ETEBIHTRIAE -

B ZKEHZEE FDA 7 HRE2ER=E AREE TREERENHTA SN
DLS * TEM K EA4HE & ik (capillary electrophoresis, CE)EHEZ MK -
L 785y A7 B 25 T 2 4er DLE 81 b streptavidin 2 Buropium 23K T-(BuNP) 44
EEMTTE  SEIERRER BuSA Elfn > I E SR N2BE RS

I -
B LR ER

— ~ BIFREH R 5168 (Global Summit on Regulatory Science, GSRS)&HE5EE —
THEMR B AR R FRE - 355 DR BUR TR R B R BB E s - S5
TEZRARAHRL 2 AR B PR Ry o RE - e SR P AT 7 e B M A

on b ~ B KRB EER B - 2 A=K - NEE

ZoTH e T ESEED - BUE - H ARSI B T F AR A ORIAH

MR BRI S g e - & B S A AR AR NRE R & 1F - 3
FHRRER R 85 A Ae S nl R slA -

= TR AR E R A SEE B eSS E # i (Food and Drug Administration,
FDA) B K, BR B3 560 172 & & (Buropean Commission, EC) ~ B EE 5 H 5
(European Medicines Agency, EMA) ~ BUM & &7 425 (European Food Safety
Authority, EFSA)YEE T ATTORMERERS 2 8 - BILANR - ARAKA]
FEHAEE HAR G EOR BN B S5 H 0% - FHEBL @8 REH - R
KRG A BRI & @ [ &R B 20 - AREREFORE D ok
FUEHRENRE - MeEpREBIBUA B PR R -

i

=

~

W m

=R EEFR 2 RO B " Physical-Chemical Characterization
of Nanoparticles in Foods ; 5 " Characterizing Titanium Dioxide and Zinc Oxide
Nanoparticles in Sunscreens | » FEAZAEZORSE Z BASRE - bR TR
EACAHRA I B RE RS » RN T FEEREIR SRS » IRal e
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VU~ H AR SRR S T S SRR AR R AR B R AT TAH AT T > T AE 5 98-103
FPTORBEIRBIRHGTER - ST TAERTES | - B T EhEOR
B 2E e T KRR EERES ) T BROREOH RS E
aHETES L & Ta R E R s B A S BRI EES (R, Fo
MAHBEEIR I ABE T OoRMRMESS KRBl SRR ETT% ) R TE
MEn A EBRAOR MR Z MR BN 74 ) SRR 7A » Mok
HHT A 2 BIEER AR B S8 - J0BOMEESE ~ 1SO 10993 5 51]
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