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ERTEGY (2D 1 FRXITEETT R OTED 100 nm Ri)
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b, TNHDORMIL, BEERA T LI HERRCEMORT05F0
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v REGULATION (EU) No 1169/2011 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of
25 October 2011 on the provision of food information to consumers, amending Regulations (EC) No 1924/2006 and
(EC) No 1925/2006 of the European Parliament and of the Council, and repealing Commission Directive
87/250/EEC, Council Directive 90/496/EEC, Commission Directive 1999/10/EC, Directive 2000/13/EC of the
European Parliament and of the Council, Commission Directives 2002/67/EC and 2008/5/EC and Commission
Regulation (EC) No 608/2004; http:/eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2011:304:0018:0063:EN:PDF
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B% (2000 4
ZH) xil

E &K 1~100nm O#FE, [.] W O0ORERITIE, B
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http://www.hc-sc.gc.ca/sr-sr/pubs/nano/pol-eng.php




" EU Regulation (EC) No 1223/2009 of the European Parliament and of the Council of 30 November 2009
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lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:342:0059:0209:EN:PDF Last checked April 15, 2012.

. *Article 2 Paragraph 3: in view of the various definitions of nanomaterials published by different bodies
and the constant technical and scientific developments in the field of nanotechnologies, the Commission shall adjust
and adapt point (k) of paragraph 1 to technical and scientific progress and to definitions subsequently agreed at
international level”.

v http://ec.europa.eu/environment/chemicals/nanotech/index.htm

v Position of the European Parliament adopted at first reading on 25 March 2009 with a view to the adoption
of Regulation (EC) No .../2009 of the European Parliament and of the Council on novel foods, amending Regulation
(EC) No 1331/2008 and repealing Regulation (EC) No 258/97

http://www .europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P6-TA-2009-
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x National Organic Standards Board Meeting, Madison, Wisconsin, October 25 — 28, 2010
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isothiocyanate-dextran (FDs) % H\ T
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ALz, 77z (FP) 11V
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HAzHAvk, 2o oRFEITKERETIC
ZTDOEEMA LT, Table 1 IZAMFE THE
AL MEDOFERBID n-d 7 ¥
J =R GBREL (logKow) %7,
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2. KEREMWIMIE

=nRoFE (74 FH) IRk tnE
EBREBYMIGET (FE, BA) »OoRH
DIREZBEA LTz,

3. BEOftiE L OB

TEBEREREREGEE DT RNESTE
WARBEWL, KaoxL<EEmn, A2
EFRWCLEmREZME L, EEAOE
5% NS I CTEIZERYBRW-, 21y
BORICEBEARBN EICRD X ) ICH
FL. BRRXHAY vy FEAWCER
THBZESIT RV ICEBREICH
TWBH RGO THE 1/3 584y A4, % (20
K60 K) HHEE -7,

4. EECHAKREREBE

ML LeT7 2 BEEars &0 BIZET,
*E R AE KLV — F — B M8
(Vivasope®1500, Lucid. Rochester.
NY, USA) ZAHWVWTHE 830nm TE
EROHEBEL. BEEHOTEBLOE
BOEELTREIE LT,

5. Ht~— U —EAE% DK ELRE
2

iR KO ERLBEIZ D Ve A
VKRR (10 mM, 1 mL) Z@EA L7,
EZIZ, EAREZER L., GOl
(Super Cryoembedding Medium, 7
TIFAT I V¥ v SRS,
HBOR, HAR) TREZGHEL, -20 °C A
VR E R THRNICHEHE S,
JEICRT L CHRER L OKFEHFMICER 8
um OREREEIF %27 TAFAH > b
(CM3050, LEICA, R, BHA) 12k
DAERL LTz, 1ERK U 7o B EFRARED izt
ERLV—Y—EERBEME (CLSM,
FV1000, AV v 38 2katt, K, A
&) Z VTR 473 nm THZELE 'Y,



6. ExWED in vitro R EFBFER
BiBRAEE L ORERTAE LT ¥
BEREX, AR b #tiirice (6
ZhiBE B 8.14 cm?) kY bL7E, K
b Ly —N—ZRHT 2 BEFEHED
HEOBRBB LOCABEZ KT 570,
FEMANZ 1 mL, BEEMAIZ 18 mL @
phosphate buffered saline (PBS. pH7.4)
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ffln>5 PBS Z#EIX L, BERZAIX Y 0 FFR
BoY 7Y 7270, F&EO PBS %
BHEMANZATE Lz, REMNZIT PBS 128
RS 7-fExE (10 mM FP, 500 mM
ISMN, 1mM FL-Na, 1 mM FD-4, 1 mM
FD-10, 1 mM FD-20) ®O/kiAE# % 1 mL
WH LU, EBRP, EANOREZ32°C
RSB, ERBOEALNE < S XT 4 v
JARAE—F —CHREEFLEEREIYELZ &
THEHEE Ui, BEFICERMA? S 0.5
mL 7Y T ETV, EOERE, FE
D PBS ZffifE LT, BoiLicd 7
OWERE T HPLC B X O e E
& AWCHEE L,

7. WHEOERE

HEFERL VB OGN FL-Na, FD-4,
FD-10 5 X ONFD-20 D% > 7 VI % 1%
D5y BfE (18800xg, 5min, 4°C) L, #
» kg 280 ul % Ot Ok B
(RF-5300PC, BRXA&tEEEEUERT, K
#. BA) I CHEIE L7, Table 2 IZ8 ¥
SN ERERNEREEERT, £
T BRERLIVEONEZFP OV 7L
WIRIINEIEEME 2 E AT h=h
VW ERIERG Lz, £72. ISMN O

YINVERIRIZT 2 b= b UV ERIERRA
L7, EOBEKRE=EL7BE (18800xg, 5
min, 4°C) L. % ® k& 200 pL. % HPLC
WCHEA LT, A L7 HPLC v AT A%
Table 3 12777, £/, FP B X ISMN
@ HPLC 7€ 4tk % Table 4 127777,
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N5,
dQ C.KD
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KD

P::———- -...(2)
L

TIT, GITEAYEIRE, K 1IWE
D PG/ EEA 57 EAR ., D 13WE D &
TEEARE, LITKREDER, PiiWmEDHE
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TIZT, S UIKRERTEENDOEE. S 4
IXEROEEE, a ITEERIDOERDF:

22, b ITERWEMOFERLRT, 2B,

BEHEREOEAL IOCEHO LRI

Vivasope® |2 TELE LE BN Y 7 b
(Viva Scan) & AW THIE LT,

10. AEEME

WEDOREBAK DR D5E (20 - 60
R) ODEE—KbHTD OFZHEDKREIZ
. SN T AN DI BRETH D
Kruskal Wallis H-test iZ X W 1To 7=, Bt
ETDEHEDKVEE & MEERH O &%
BEOE VOB ENL Unpaired t-test 12 &
DT> Tz, AR 5% RHE AR L HEL
7,

C. RERROBLE

1. EEOBIR

Table 5 |2 Vivasope® THLE L2 K f§ %
HEZLVBELZRERTMOENRDE
7, EROEREBLIVENLEZHWTE
HL7WEEL T, ZORRLID T
F BRI L 72 B0 6 A DI EL (67.0
um) IREERAEOEROFELHER (134
um) O¥SRBETH LI LR ohol,
T, BEEZEHLE/BRTIX. 280
¥4 W v R VR R 3R 1 0D B X D SR AR
DRI 1S THDHZ ERmhoi,

2. W~ —N—DREET

Figure 2 (Z B f&#A#% D CLSM £l Eif4:
T, MERLBEEDOGAIL. £FE
THER I N A OBV E D
by (Fig. 2a,b), —7F. BELHE

BT, BRI O BEERTIC)
FTCAhHNEA CEEOBRNEBEREINT
(Fig. 2¢,d), £7z, HERLEDESER
SHEBOBI A1 93.76 pm Th B DIT%
UM AEE R 8 Tl 188.9 um TH Y | i
BRI LY BRIFHORAENL 2
BFRELAWVWEZ LR SN,

Wiz, MERLEEENOYEHES
HONET 2720, BEROFZTICH
A AKEREER L, FORNSM
Iz, Figure 3 \ZFEMHMBEEL
ERT, AL A 1 RER%RIE. b
WA KRBERNBER I LT
WA ERHEREINT, T2, kA
VIFEEAVTEIZHEE L Z L0
BEhi- (Fig 3a), LA LM 6 B
ML, It a U RBEFBIEAT T
<, BEEBICHLERICHSMLT
WA T EARER SN (Fig. 3b), F7-.
kA 6 @ A% DORNSImILA
BRGEE > T RWZhrhbbT, &
WA VHEDERXRDENICEZBD S
Niz, ZOfERIE, Ogiso HBRHE LTV
HE DT W SERE DAY TREDMEN
ZERERLTWAEEZ N, L
Do T, BEIIBIT LI KEEDE IS
EREE N L TRANNREET D TR
R ENT, WICEEELOENDE S
i % BB KO A EGR BT L iR L
7z, Figure 4 ICKEEEROEICORD
A KEREER L, il 2 Fef%
DR ERBARFEG 277, Boniks
BEY, REXRE»SHESN 100 pm ff
W TIEI N A BIEL B2 PO
BL7=Z LR &z (Fig. 4a,b), &



BT, B E 120~170 pm TiX, BEIC
b OB HER SN (Fig.
-0, TNODOFEREI Y EBEIIBRITLE
KW E LB AR WAV EREE K D R
WNABITT 2 ATREME DN RIE S viz, KF
IR ICBE LT, R E 5 &
RTWRWNTZ, X SIZIEREE Y~ —
N =) ) EMEROCTRFZITY Z &
TRV EEBITHULALNI B EE
Z b, EEREEIL, B - IRECE
FNTRTILENRTEEI D, T/

BLF DR R 5y DSR2 J& A~ B L 72 W R D |

T RMPEERE - BET 5 LR
HThorLEAOND,

3. In vitro R JEFE 1B MHERER

Figure 5 |ZFf 4 FEM) O BARNEE L &
BROMELBEEEZ N LIz @R w7
7 A NE T REMESEY O FP /K E M
K F3E o ISMN 13 20 ABLELEE
ToTHBEBEIZRERENALNLRD
-7z (Fig. ba, b), —F. 122 500 Da
S L<ITENL EOKEMEIEY TH
% FL-Na, FD-4, FD-10 & XU FD-20
Tid 20 APLELBREE &4 LTz 12 FFfH
HoRBEZREIL, BMERQHERE L K
N ENER 2.5 4, 2.8F5, 2.81F, 2.7
FLmWEEZ L7 (Fig. 5c-f), Z D3
WZEREDELY ., BEEN LT-EKYE
BEZHEHTE2ZERAETHLD EE X
b, £, WMEIZL2FEREEA D
ZALERAONETHDIC, Bohiz
BRI T ANED, Fx EEER
T A=K —F%EH L7, Table 6 [ZHEH L
efEx REFRANT A —F—"rT, Bl

FAEEE LN L= FP 8L O ISMN @
ZiRRE (P, SR (K B8 XO¥E
BiRE (D) 12, BEEBERQEEEE N LT
BRTA—H— L RENRL LN
7= — 55 I ELIR B & % 4 L7z FL-Na,
FD-4, FD-10, FD-20 ® P, KB XU D
BHTCHDE, MEROLELEEZ N L2
KRG A== LN PL KSR LT,
BRI X 0 8 L= P L K3
JREBEARNEEED P& KT, #9214
WRLEZ, PIRKE DDORTA—H—T
BB, P KOWMRENMIZIER—Th
o7 T &b BB KRN R 4y 1 3K
MO SBEH K EREE L TWA Z &A%
Moz, Fig. 5 107 LIZBBMATRC L b
R E DOF R OEBELLITH 2 FIZHEK

LR EIEE L, Lo T,
KEREOEROHEEL, EEL— N E
FERREHBEN— b ETBKREEESF
HRWY O RGBSR OEMRIEN B B &
R X7,

Figure 6 [ZRR 2R ERELIE L 7=
%o FD-4 OREKRERRE LRI
RERT, FD4 O EEREIL, WER
WEERE & % A Uiz Bl Ikt L, 20 AP
ERFICIT 2.90 f5. 30 ABLERIZIX 3.98
&, 40 KPLERIZIT 6.86 %, 50 ABLE
RFIZI 7.70 f%. 60 ABLEMFICIT 7.38 &
Tholr, MEBALABEABOEINZAE,
FD-4 OEEMABFRD LN-O TREAK
& flux OBMRIZ OV T, Figure 7
IZ FD-4 ORLIEER L OFBEALK
OERDAMEEEOGRENLHEE L
7= flux 27”7, 10 RS 40 RPLEE T
BB A OB flux bR L,



—7J7. 50 BL O 60 ABELIETIIRFE
BBEIIEMT 2500 flux ITIFIER T
k72 o72, 50—60 A ERIT flux 2321k

L7gho o Blix, SERAWZEEOE
FHEIL 2530 A/em2 OETH Y, 50
—60 REERIITHNERZ Doz
EEZ BT,

Figure 8 |ZBiERNEFZEDEFEL &
VHEEE—-SYU Y OEEBZREEZ T
T, "B, REEE 1 R4V OKRESE
B EVI BB DR D R E OISR
B D REROELEOIEYGEE L5
WIZEX W EH L7, 40 KBED 144

72V DR EGHEEILE VRN H o 1223,

READERAMD 1 A7 DREE
FRE L EA_REERENR NPT
(P> 0.05), 20~60 A i BALEE T,
EEHEARB DB L D EY R EE R

MICHABRETRD NPT DD,

EEEZNLEEDEREIT-EDOME 72
Lighol, I T, BETLHEHOK
IZEB L, FHEHKE 61.6 pm & F
HEERE 117.7 pm % BEAER L 72k
® FD-4 O [Z &M% 70 ~<7=, Figure 9
WZBEZE 20 RO E#K S A FD-4 O K EH
BICRIETEEBIZOWTHANEBREE T
+, EHEHPKNE (117.7 pm) & H
DML U7 B & AV 7= FD-4 0
EEZREIXEHEHIMNE (61.6
pm) FHOICREBELAE LZGE 0K 1.3
B2, TRHITITEERENRD S
ni (P<0.05), L2xLARRL, HEL
T-RBEDFHRSITIE 2 BOEND BIC
HLanbbT, BYOREEBREE X
OBt & —E L 720> - 7= (Table 7),

TN REEN T HEYO KR EHZEITE
ORI 7Z1TTIER <, haircycle, iiE
WXV A UTERES S OBEBELSCET
NWEDBEOMBEIEE R ENEEY R
IEL TR EBE X LT 42022

MR KV KBRS T E D%
FEEL—- M ENLEREZEBENERL
oo ZORERLIY, MELZEE 1 KXY
7oV D IKEEVEYE O REFEEME OB A
FRETHATZ LBy hoT, TR 7
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Table 1 Physicochemical properties of model compounds.

Various compounds MW log Kow
Isosorbide-5-mononitrate ISMN) 191.14 -0.15
Calcein disodium (Calcein-Na) 625.25 -3.50
Flurbiprofen (FP) 224.27 2.18
Fluorescein sodium (FL-Na) 376.30 -0.62
Fluorescein isothiocyanate-dextran (FD-4) 3400 -0.77
Fluorescein isothiocyanate-dextran (FD-10) 10000 -0.77
Fluorescein isothiocyanate-dextran (FD-20) 21200 -0.77

Table 2 Spectrofluorometric conditions for determination of model compounds.

FL-Na FD-4 FD-10 FD-20
Excitation wavelength (nm) 488 490 490 490
Emission wavelength (nm) 535 520 520 520
Excitation bandwidth (nm) 5 5 5 5
Emission bandwidth (nm) 5 5 5 5

Table 3 HPLC systems for determination of FP and ISMN.

Pump LC-10AD Shimadzu, Kyoto, Japan
UV detector SPD-10AV Shimadzu, Kyoto, Japan
System controller SCL-10A Shimadzu, Kyoto, Japan
Auto injector SIL-20A Shimadzu, Kyoto, Japan
Degasser DGU-12A Shimadzu, Kyoto, Japan
TSK-GEL ODS-100 V
Column Tosho, Tokyo, Japan
4.6 mmx75 mm
Column oven CTO-10AC Shimadzu, Kyoto, Japan
Analysis software Smart Chrom KYA tech., Tokyo, Japan




Table 4 HPLC conditions for determination of model compounds.

. . Detection
Chemical Mobile phase Internal standard
(nm)
Fp acetonitrile : 0.1 % phosphoric acid = 954 Isopropyl
50:50 p-hydroxybenzoate
o Absolute calibration
ISMN acetonitrile : water = 10 : 90 210

method

Table 5 Diameter and area of hair follicle surface or hair shaft section of pig ear skin.
Values are the mean + S. E. (n = 6).

Diameter of hair follicle Diameter of hair shaft Surface area of hair Section area of hair shaft
surface (um ) (um) follicle (x10° um?) (x10° um?)
1342+ 12.5 67.04 +6.25 14.13 £0.12 3.52+0.03




Table 6 Various permeation parameters of FP, ISMN, FL-Na, FD-4, FD-10 and

FD-20 through pig ear skin. Values are the mean= S. E. (n=4- 7).

P(x10%cm/s) D (x107em¥s) K (x107?)
No removal of hairs 105.35+ 14.03 1.89 £0.14 81.94 +7.90
kP Removal of 20 hairs 116.42 + 6.00 2.19+0.12 79.82 +1.90
No removal of hairs 36.63 £ 3.30 2.40+0.19 23.83 +£3.20
ISMN Removal of 20 hairs 37.42 £ 4.90 2.58+0.24 21.51+£1.20
No removal of hairs 0.56 +0.06 1.79 £ 0.10 0.49 +0.03
FL-Na Removal of 20 hairs 1.41+£0.10 2.17+0.14 1.04+0.10
No removal of hairs 0.26 = 0.03 2.35+0.10 0.18£0.02
D4 pemovalof 20 hairs 075 0,08 216011  0.56+0.07
No removal of hairs 0.06 = 0.02 1.88 £0.11 0.05+0.01
A0 pemoval of 20 hairs 0,16+ 0,04 245+0.09  0.11+0.03
No removal of hairs 0.03 +0.01 2.21 £0.67 0.03 £0.01
D20 emovalof 20 hairs 0,08+ 0,01 2.07+0.08  0.070.01

Table 7 Various permeation parameters of FD-4 through pig ear skin and diameter of
hair shaft of pig ear skin. Values are the mean + S. E. (n = 40).

Diameter of hair

-9 T2 3

shaft (um) P(x107cm/s) D (x10"cm?/s) K (x107)

Small hair 61.6+1.71 8.57+0.74 1.79+0.04 7.52 +0.63
Large hair 118 £3.62 6.99 +0.91 1.71 £ 0.06 6.43 +£0.75
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Fig. 1 Morphology of the human hair follicle.
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Fig. 2 Observation of fluorescence distribution in skin by CLMS

a and b: fluorescence and merged bright-field and fluorescence images in no hair
removal skin, respectively. ¢ and d: fluorescence and merged bright-field and
fluorescence images in no hair removal skin, respectively.
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Fig. 3 Distribution of fluorscence marker in skin lh (a) and 6h (b) after
application of the calcein solution
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Fig. 4 Distribution of fluorscence marker at different depths (a): 100 pm, (b): 110 pum,
(c): 120 pm, (d): 130 pm, (e): 140 pum, (f): 170 pm from skin surface of 2h after
application of the calcein solution



