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Fig. 1 Schematic Illustration of Skin and Permeation Pathway
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Fig. 2. Formation mechanism of lecithin reverse wormlike micelle*¥

LI F D XD R EE DR TR T 2 0 FEREE RO EIL,
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CPP =

(1)
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fae L. BUKEEOWEAE,S AT EEINT 5, 2ORER, L FrOR-NTO
CPPIZDOLT MW L T2~3EL RV | HTHEEERO S mE RN LTI
R BFRIR DY I BN~ LEEEBT D LEZ O D 22,



Table 1. Relation of molecular assemblies and CPP>¥

CPP =3 3~2 2~1 1

Surfactant
shape

—

Structures @ &

formed
reverse reverse reverse
micelle rodlike/wormlike vesicle lamellar
micelle

ARG TIL, LRW ZHW T, KIEHEEYOEREBICHG 25/ OV A v
— P R ORI ORI OB LB ST 52 LA, £, &
REZR T O WP I 28 LRW O L a O —FpEIC B 2 5 B3 AT ~_T-1% . K

VEMEIRM) O B2 BB I 5 25 LRW O Lo O—EitE L SR OB 5 a7,
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TUN 5 303D,

MYV L, LRW OTERDEE R 5y Td 5, Hashizaki HliE, JRFE P, 3
BEelfifiem 27139 D-UR—23 2.F A4 X D-UR—23 Ky )+no
— P TR AN ROV RO VIR W e & ORBIEE S AT A
T LRW DR EZGIEEZTZ L ZH LML, LRW OFKREHEL DO LA 1
RIS R E T E OB A SR IRE LTV D Y,

LRW O % 9 1 DO ERMSILMAITH D, LRW OFERRIZIE, BT LV | B
W B BB ATV, 7 U7 EOSTMERI AN G TH D
EMNHEIN TS P, F72, Hashizaki H12 5%, WIEWE ORRRIFIE, Mk
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BT, HEHINTOWDIMANIESEHT VD n-T o Th Y| BIEIC
BATC & DA OB FHIMEE DS LRW OFIRIES LA n O —FEIc 52 5
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T OW T ORI 72 3RS 13 720,
TEI/NT 7 ¢ v (LP) 1%, AN OE SN DIRIKRILKZDIREY TH Y | IR
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BT B mE, @ ORERN R P ERE L OMRIAV S EEIC 0 | SAAAAL A%
YT RNy T TR R ST & 7 940,

LP (%, BEHS, BLRINY ., BEmE Hek 7 L— FboRER SN TE
0 B ORI EFRETT D120V BTV D, AR TTIE, B I
AIREZR A OB LSO 23, LRW OFRREH K VA4 e U —FEIc 5 2 5
WEEHLNETDHZ LRI, LP Z2ANC®EE L, SEARN 21T 72,
LP ¥, < ORES L — RBBRESNTEY, fbERA®RE LTHRIAERT
WD RN 7 L — RO LP & vz, FEBRIZIE, EREEEAY 4.00 ~ 88.0 mm*/s
O 5 FE¥HD LPY (Table 2) % VM=, BIRGEE & LP OS54 8T L Tk
D, STENRERLPIZE, BRENRE 25 %), £z, HARIERFIHE O
58T 7 0 X LP-EICHY L, ZOfho LP IIREREN /N7 7« V2o ES

50

Table 2. Kinematic Viscosity of LPs at 37.8°C*?

Kinematic viscosity

Name of LP

(mm?/s)
LP-A 4.00 - 5.50
LP-B 5.80 - 8.90
LP-C 11.7 - 15.7
LP-D 34.0-37.5
LP-E 74.0 - 88.0
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EHMTH D2 O RS T, EMBELL WO THBLTEH Th
=7 T AT E13, PSR G TH LTI AR L, R
72w 2 g 40,

Figure3 (a)lZ., H72 /KD TD L v F L //K/LP-C ZDOIME B E Z 77, K
DIREED 0.39% (ak) OFa. BEHIE Y . AR oz, Fta T ¥%E
B & 72132 - 72 30RHE L IRBEX CIE Turbid & HIE L7z, KON 0.74% (bxk)
OYre . AEHIE TEREEE TROEA A ST, KRB TIL LRW & L7z,
KON 1.50% (ck) DA, aBHE 2 I8k L. IREEX Tl two-phase &
L7z,

25°CIZHBIT B Lo F U K/LP ROFRKRER % Fig. 3 (b)IRd, skt oko
REZNEL2E ZA, LPIIKREEFERDP T2, LT EERIZIEN 0.65%
DIRNEG EINTNZT2D  KOPEEEN 0.13%LL F OB &R 2 Z LN TE 2
3o 7o LP-A Z AW TZRUEH T K DIREEDY 0.39% AT D555 13 H ¥R RE
IKDPRFED 0.39 ~ 1.55%DFEHI LRW ZFZAL L, KOPEN 1.55% % 8 2 Hk
BHT 2 FIBRIRAETS 5 72, LP-B L TONLP-C R TiE, /KON 0.46 ~1.05% M Y
0.49 ~ 0.83%DFREI N Z LI LRW IRETH - 7=, LP-D U LP-E SRIFTK D=
2 6T 2 lBRIRIE CTdh o 7o, LP-A SRIFHR & IAVY LRW A 7R L,
LP QBRSNS 212240 C, LRW ORIk T < 7o o7z, LD Z &h
O, S FEO/NSRO LP 2T 29775, LRW OAFERINANZ & 238 &
meirol,

723, LRW (ZE 1 FREERRBIC B D 1D m W EMEE A L T\ 5, LP fEiC
BIFR72 <. 3T LRW (3 25°CT 1 UL, FARRBIZZEIRIZEED Bieino
77
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Fig. 3. Visual Observation and Phase Diagrams of Lecithin/Water/LP Systems at 25°C
(a) Visual observation of lecithin/water/LP-C with a water concentration of (a%) 0.39%, (b

%) 0.74%, and (c%) 1.50%. (b) Phase diagrams with different water concentrations. []: Not
tested, [[I: Turbid, M: LRW, [:]: two-phase. The lecithin concentration was fixed at 20%.
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SMBLI ) — 7o B UBH IR LT SAXS MIE A 52fi L, 3Ok OBk 7 DR % 47
Hr L=,
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Fig. 4. SAXS Profiles (Scattering Intensity vs. the Wave Vector g) for the
Lecithin/Water/LP-B System at 25°C

(a) Profile of the water concentration = 0.43% system. (b) Profile of the water concentration
= 0.68% system. LRW samples were diluted ten times in LP for SAXS measurements, so
(b) shows profile of sample with water concentration of 0.068%.
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TR FED/NSRIP-ADLEE, kbmEL 5% THo7, T LT, LP D F
O & bRV F OB L, 2 FEOKE 72 LP-D K LP-

1359 0.1% & Ko 72,

bz b, Ly F U3y &N RE 72 LP-D KO LP-E (ZkF§ 2 Wtk

KIS Toled, BRIRI BAZERE T, LRW IIER LANnWEE X b b,

13



Solubility of lecithin (%)

Fig. 5.
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Solubility of Lecithin in LPs at 25°C
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HMHNTWD, FEMEFHE (1) &%, WIRIC—EDOT a2 M AT 7B, 91
JEFMED 37% (1/e) £ TRET 2D 5HRZRLTEY . LRW OFEHAA
WDFRTEIZ 2332 R & S LTS, @ IR S 0 T EAR S ARG
KV ORB5>TNDHT=H, ENT L > THFHOUINENIE Z 5720, 20729,
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ROREZERLTWD, TIEGC EGC"DREITBIT D EAKRBOWNKTHEZ bhb,
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FEHLTHREO T v 7 7 A ARG (T —#IEFR),

WIZ, T AR 2B (2T L, no &R Tz, noldalbh 2 5 Uiz & & kb
JE %39, Figure6 (b)iZ, LP-A, B XN C OF N2 MANEH L7- LRW @
No% . KOWREIZX LTy M LIERMEZRT, LP-A & HWZalBTiE, K
DILFEDHENME & H1Tne 2SI L ., KDPE 0.90%D & T KL 72D | ZD%
JA> U7z, LP-B, C ZHWEalBE Tl nold LP-A & W 723k} & [FEk D& b %
RUTZD, e KM Z R T K DOREEIT T2 DT LB K DIREE 0.59% Tl K & 72
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Fig. 6. Steady Flow-viscosity Measurements and Zero-shear Viscosity at 25°C

(a) Steady flow-viscosity (7) vs. shear-rate curves for the lecithin/water/LP-A system at various
water concentrations.[]: water = 0.48%, g: water = 0.90%, m: water = 1.55%. (b) Zero-shear
viscosity (#o) of lecithin/water/LP systems as a function of water concentration. m: LP-A, A: LP-
B, e: LP-C. The lecithin concentration was fixed at 20%.
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2.2. LRW ORI RIET LP O

LRW JERCREI D FUEH & U TR B B E 21T > 72, ZAUc kv Eo
KNI O (A A (w)) 1Zx LT ED XS IZBT 22 &~ 7z,

Figure 7 (a)lZ. LP-A Z /2 LRW DG’ & G Dw T 5B b &7, 7238,
Fig. 7 (@) D FE#IL, X 2) KO 3) (2SN THE— Maxwell £5 /LT~
AT 4T LIERETRT, KORE 048%D L & ¢'&G"1Twd 0.6 rad/s fT3T
TARZE L A8 K O ARJE AU TIRE MRS G 23 L v JE AR C UM Rl 43 G 203
BALCTH -T2, KOEED 0.90%. 1.55%DREIDOG & 6" HRIFRIC, R E D ¥
BCARZ DD ARSI TITREMERC S G 03 . e JE AR C VLM Y 53 G DM &
ol

Figure 7T(OIT, 7 1 v 7T 4 ' T BEH LTcGoDKDIREITHR T 2B ER~T,
LP-A % U 72 LRW DGylE, KDY ORI & S BEFHIZHE N L. 1300 Pa £t
T—E&7Ro72, LP-B, LP-C Z /= LRW DG, b FERICHFIZHEM L, &K
E1X 1500 Pa FRETH o 72, GolTREIFT DI v VDO EEA KM LT2/8T A =X Th
5725, LRW O E/LOEIL LRW FOKOPE LTI L= 2 L AVRE
720 GoDE ARAEIL LP OFEUCBIRZ CHARIL TRV BN TR S 7z LRW
DEREILLP OFEFICRERRARETH DL EBEZHILD, S HIZ, RUKD
RETHRT DL, GlILP O FENEIMNT DI N THEA L, Ziix, &
TENPBRKEZRLP X, ZVDRVKSTEYEZL O LRW 2T 5 2 & &R
LTW5s,

Figure 7()lC. 7 4 T 4 VI DBEH LIctOKOREITKT 5 2L % ~T,
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Fig. 7. Frequency Sweep Measurements, Plateau Modulus and Relaxation Time at 25°C
(a) Variationin G' and G" as a function of frequency (w) at different water concentrations in the lecithin/water/LP-A system.
A G, A G": water = 0.48%,O G', € G': water = 0.90%, o G', m G': water = 1.55%. Solid lines are Maxwellian fittings

to the experimental data. (b) Variation in plateau modulus (Gy) and (c) relaxation time (7) at different water concentrations
in lecithin/water/LP systems. m: LP-A, A: LP-B, ®: LP-C. The lecithin concentration was fixed at 20%.
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Fig. 9. Chemical structure of CF
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Fig. 10. Representative Photograph of LRW (a) and Phase Diagrams of Lecithin/Polar Compound/Oil Systems (b)
at 25°C

(a) Lecithin/RI3.0%/IPM system, (b) []: Not tested, []: Turbid, H: LRW, [ Two-phase, N Solution. The lecithin
concentration was fixed at 20%. a%, b and c* correspond to GL2.4LP, GL5.6IPM and RI3.0IPM, respectively.
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Fig. 11. SAXS Profile (Scattering Intensity vs. the Wave Vector ¢) for

RI3.0IPM at 25°C
The area between the dotted lines indicates the intermediate ¢ region.
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Fig. 12. Polarization Micrographs of Samples Stored at 25°C for More
than a Year

(a) VA, (b) GL2.4LP, (c) GL5.61PM, (d) RI3.0IPM. Arrows indicate crystals
of drugs.
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Fig. 13. Frequency Sweep Measurements at 25°C and 32°C

(a), (c) Complex-viscosity (n*) vs. angular frequency (w) curves. ®: VA, <>: GL2.4LP, o: GL5.6IPM, A : RI3.0IPM. (b),
(d) Variation in G' and G"' as a function of angular frequency (w). ® G', oG': VA, ® G', OG'": GL2.4LP, B G, 0G":
GL5.6IPM, A G', AG'": RI3.0IPM.
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Fig. 14. Skin Permeation Profiles of CF from Samples at 32°C

o: VA, {: GL2.4LP, o: GL5.6IPM, A\ : RI3.0IPM. Each point represents the mean
+ S.D. (n = 6-8) a) Significant difference relative to VA, GL2.4LP and RI3.0IPM.
(p<0.05) b) Significant difference relative to VA and GL2.4LP. (p<0.05)
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Fig. 15. Amount of CF Penetration at 24 h after Application of the Dosage

(a) Amount in the skin (b) Total penetrated amount of CF in the skin and receiver fluid. Each point represents the mean
+ S.D. (n = 6-8) a) Significant difference relative to VA, GL2.4LP and GL5.6IPM. (p<0.05) b) Significant difference
relative to VA and GL2.4LP. (p<0.05)
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Fig. 16. Cross-Section of the Skin Samples, Observed by Confocal
Microscopy at 24 h after Application

Green indicates the distribution of fluorescence from CF. Red indicates the
distribution of fluorescence from Dil. HF: hair follicle, SC: stratum corneum.
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(PP) 74— HWkEHEBRBREZIT 72, PP 7 4 V&% —F., KD
HORBERROBOLOBEENE bOFLEEFBRED 113 £ 43 pm Th
D D R REA~ORA O EECHEE TR EL S 2 2REHBA T X
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Fig. 17. Relationship between Skin Impedance before the Permeation Study
and the Amount of CF Permeated in 24 h (a) and amount in skin at 24 h (b)
e: VA, <: GL2.4LP, o: GL5.6I1PM, A : RI3.0IPM.
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NX— L ZDHWAMS N PP TIEB LZ 30mN/m’ T, b F0KO KL E
DR EZ 40mN/m L L TWD Y,
Figure 18 2. 25°CIZ ¥ 17 % Dil ® PP 7 4 /b ¥ — % i F O 24k
R, IPMBREZMBELTHEMLEZE Z A DILIFEMAREZT IR
ZEL, 20UWNICH 90% N ER Lz (F—%3EERR), VA MR, Dil
DFEBWITEO N2 oT, VAITHMEERTH D720, PP OMILEE
WLeholdbEBExbd, mMEYMELELE LT GL 2 H L7 LRW
(GL2.4LP X U* GL5.6IPM) Tid., # M 20 70 THK 16% D Dil 7% 7% i3
L7, 24l RI3.OIPM O &3 (K 7%) £ 0 & mar»> 72, Dil d 25°C
507 %5 PP T 4 VX — F RO KD DOIEFEFEIT VAL
RI3.0IPM<GL2.4LP~GL5.6IPM Tk v ., 25°CICH I 2 DJEF VA>
RI3.0IPM > GL2.4LP~GL5.6IPM D ifi & —£ L, p*A/h S W0 IE L& h -
7o LRW [ZHEME & XEPEZ DFE S OB ERTH D720, LA e ¥ —F
PG U EETPPOMANREE LI EE X OS5, LRW O 32°C T
O F VTR LEL L TWDH D, 32°C TO PP 7 4 V¥ —FiaME X
TARTOLRW CRIFIZZRL2ZENRTHIEND, ZOTHRNZESLS &,
ETO LRWITRRICEU~NREZT D2 LE 26N 505, GL2ALP O 4
REMW XKL o7, 2OZ 056, LRWOELU~DREMIL, PP 7 o
NV H —FHERABRORRIZT TIEHHATE R0/, LRW OAI & LT
MW7z LP & IPM O R E I T 21EA BN R S /N E 2 b,
BHICEEERAGFEL, BANEEETH-ZIR TS, Z 0Kk
EREICHEPINT/WAE OMBEFERPEDOEOUEZEBIEICEEL L
2% WL IPM AEIEOMHEBBICKEREELZ 5225 72 LH
HEINTWD,IPM 2 W72 LRW L ER & E WA BEER %2 &2 2 3 7] 68
P23V, LRW 1D LP & IPM D FAE & OHAAEH OE WA B~
DIRBIZEELE L XTI ERH L5, IPM 2 liH e LTHEMT 5 LRW
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Fig. 18. PP Filter Permeation Profiles of Dil from Samples at 25°C

e: VA, <:GL2.4LP, o: GL5.6IPM, A :RI3.0IPM. Each point represents the mean
+ S.D. (n = 3-6)
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T, oA r Y —FEE IPM & REEOMAEFERICEY ., BWIZE
ZETHEERZOLND,

GL5.6IPM & RI3.0IPM @ Z & W & Vi L 7= CF D #& & (Fig. 16 (b))
ERBE TH o7, Zhid. 32°ClT BT 5 GL5.6IPM & RI3.0IPM O 4k
FENFFEE (Fig. 13 (c)) THDHZ &b, 32°ClZB T %5 GL5.6IPM &
RI3.0OIPM ® PP 7 4 L& —F it iXRBRETHL LWV FHIE —FK L
oo LIPL, ZTHHDORERDOHND TIEL, IPM Z H\W72 LRW THE/V
—hERQUL— b OWGFERET D2 ERPALNE RSN, B —
b O FERIIW LT < fTH GL5.6IPM 2% CF O JZ JiF 125 i % 12 i
(Fig. 14) + 2 ®»>, £ 7= {# RI3.0IPM 78 ZJE N TV CF 2 E (Fig.
15 (a)) Zar-d OO0z T L ENTERN>7, GL5S.6IPM &
RI3Z.OIPM OEWDFEKIZHA S NICTE RN -o72, ML — FDHFL RIS
WETLVAn U= RERHERNFET 200 E . ARIONZE T
FESNTWRWHERZEEL TWDLARERDD . 575 HF%EHN
WETH D,

47



B aH NE

KPP CRLZEREDOBEA LB VEEREEEZW L TED5KEEE
RVCEBE MR FI ORI LA AT, KORD YV IZTHEYHE & LT GL
ERIZ, AIE LTLP & IPM 2 L, KE®EEHOET L E LT
CF #F A L7 LRW Zi# L7=, LRW X CF Z a[#{b L, 25°CT 1 4E
UEOBBIZEWTHRMEDOAEMRITRD GNT ., KEWHEY L B —IC
Bl CEHoMMEERANEZELIZENTE, HEEZHABROMER, A
ELTIPM 2 L7 LRW X, VAR LP Z VW72 LRW LKV H & W
CF ZMEERT ZEN RSN, CFORENARBEEBLOHEIL— T
ZDHZENRENT, BE~DO CFORBIL, KAIO LA v v —Fk
TR IPM EEBEANOKREEOMOMEERICLEELZ T D
AREENE X b,

IPM Z AN AE A L 72 LRW (3, K& M3 o f8 72 > [ T8 I 1 AL 74
ERY HE~OREREMEZ MR T D N TE,
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Spe
=72
=
H

AWFFETIE. LRW Z W T, KEHEEY O EWLIREICE 2 D KA O
LAY —RHEEOEATOMAOEELZHLNIT LI 2EHMNE
U 72, P28 vT Be 72 ) 0 o BEAL M 28 LRW O AR E LA | Y
— R E DR EERFTLER., KEEEDOEQARZIZE R D
LRW DO LA n P —FRELHMBEOZEZRFT L., L TORRI/EDL L,

BEE M ATREZ2 A & LCLPICAHEHR L UKMEZ L— FDRR S 5
DLPEZHNWTZOWEAFHMEEN LRW O & LA v ¥ — Rk
Hx o8 BEBREt Lz, VY FU/K/LP ZFTCOMKREEZHER L L Z
S, LRW OJEIE, B FEDORE 2 LP Z WA ITRO b5 )
STEN, BT EONERLP ZHWESAETRD L, LRW Ok
PHIZSFREDO/NSRLP Z WG GIEEIRNoTz, L F D LP ~
DIERIELEHER LI A D TEO/NSRLPIEERP2T, LV T
YHRMABIFTCI A ERET DI, WHA S ERBETOILERD D,
IRLDZENL, LP Oy FRITLV VT U DOEME K N LRW Ok
DLRT IR ETLHZENHALN RS, £, VLAY —HIE
2 H L WA LP Z W72 LRW X, F&E» S OB Y H UK EE O X

IR, RJF RICHE L XM O L IICES2ES . BV
BORLT L oREETOERYRT &2 b oM EE2HTHZ &
ML MNE 7oz, T LPOSTEEKOBEORRIZEY , KE
ZHERETHAALAZE L LMNE LT,

WIZ, KEMFEMOEDIREICHG 2 HEHO LA ¥ — R & Al
T DI OWTHA Lz, KEMEIEY O HIIEKITAR L E R
LbOUBMFMEL, TDOX D REDORB~DREITITAKZ G E 220l
ERBROOND, £Z T, KEEMWHE D Z/KEZEE LRV LRW ITE A AT
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R ThHLIEMRF L, ME®HEIC GL £721X Rl 2, WA LP 72
X IPM Z Hl\W72 LRW (2, KEEWHEMOET L E L THAME TH D
CFalREGLeslh, WTFNomEME., MFAOMAEGDOETSH CF
FRAFRETHY, B O LRW & 25°CT 1 FREFLZKICH.
D ERITRO b hoTo, B LRW PIZITHA O#) & &
BT 2 BRCTRBIINMEAZFE O DIl EA Lz, MEEHOU Y I
CFEXODIl #EA L-MA L2 v — L#8HF (VA) & L7z, VAK
NCF & DIl ZFAE L7ZLRW O LA r U —FE2ERLIZEZ A, VA
TR TH L LB RENTA, LRWIX CF 2B A L THRRB, K
BPER D% AZ TR L, MOPLVWDO LT S L EEETOENY T S
IR ATHBATHLZERN RSN, REZBEAREZIToTE 2
A, IPM Z W72 LRW (X, CFOAEL— FDRGZRET DD K7
b9, BENL—FORZEZHRET LI VWAL NE RS, BE~D
BREWHIZERO LA U — RO R b, KA L KB E OMEEH
WHET D ERHAENERST, UbEDZ &6 LRW IZHY v
DLRTIEEY CERLIBATHL Z LB RENT,
ABFZEIC L0, FEBUA NS O KBEEEYOEBOL~DEFEIT,
AIOKEHME, T2bbEEKOEE EIREOHEEZHE b2 ERNEE
Thh, HIC, KIELOMAEEMICER LZWMAIORBRNEZETH
HZENHOMNER ST, R TREB SN M AIE, KEEED O
BUENLEREBEAD=ALO —mEHLNELIZLOTHY, 514
ODREEMNEFOBMBEICAN b LD 2 EE2HRT 5,
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KELvyF v (FATZ77FUral) &8 94%LL ) 1X H.Holstein
Co.,Ltd (Hamburg, Germany) # PHOSPHOLIPON 90G % & @ % % fii /]
L7ce BTOLPIEAXZ (BR) (R, BHAE) »oRtsZ 07260
T. LP-A, B, C. D, Eif, i A 22— )L K-140N, NA =2 — )L
K-160, /A ==— /L K-230, /A 22—/ K-290, /~A = — /L K-350 |[Z#H
BT L5, LPD37.8°CIZHB T H2EMEIT. I RZ D OIF WML L2 =7,
KITEHAKE RERIE (F) CGER., BA) oA LLZ L O & HEH
L7,

2. BB AR
VEREBOLYF | LP KB KEZASNAL T VAN, T X F v 7 A
X —F—HHL T, 25°CIC T 12 BFf UL EIRA LT, Eifbo o,
RNATIOITE BB 25°CICHE L, LY F o OREEIL20%ICHE L=,

3. Bt oKD R E DR E

BT DK DEET, =T 4 v — KGR (MKV-710, 5B
BrL¥E (K., m4., BAR) 28 L CllELE, WEREICIE
KEMAQUA Titrant TR-3 (#f#E + L¥ (#). =#. BAR) &, {FE
K12 1% KEMAQUA Solvent OIL (#F%E + L¥E (#k). m#. BAR) %
ALz, REH 1 glaxt L CARRMEIEICTIT> =,

4. N BOBE L HER D ER
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NATNVHOREHZ DWW T, WE, MHEELE NEIT=a3 VB XD
W TEDH A 25°CTHMRFEM L., L F /K/LP 2 DMK Z{ER L
7~

5. LYF D LP ~DYEREE
VEEDO LT AL T ANL, LU F UREN 0.5, 1.0, 2.0%
ERDH LD LP ZIRMULIEE, 60°CICME LN b~ T X T v 7 A
B—TF—%HERALTCESESE GooEE) Lz, WTFhoRkE b —
EH Lo TG A, 2.0 ~ 5.0%F T 1.0%%] & CRBRICHE 2 8 L
oo WTHORE O —TERLE RO 6. 0.1 ~0.5%F T
0.1%% A THRARICFHE 2R L7z, % o4 25°Co 1H 1M N IZ
VEMFRE L, 1EBZ, - CEHRREBORR L v F U REZ K
fig g & Lz,

6. SAXS I E

SAXS M| &%, SPring-8 (fLf, HA) ® BL40B2 B — AT A » (4
EEMT N E—L740) ZHL. P AT7E2m, REEME 7 &
VR %% (PILATUS-3S 2M; Dectris, Baden, Switzerland) % {ff L T3
fii L7ze XBOBEEIX 0.1 nm, TECHRFFIZK 100 & L, 77— 21
BEL~X27 bg (g=@n/D)sinf, Z Z TUL X OB E. 200X 8 ELA)
(XD MELRE OBR AR Lo, SAXS IS L7 LRW (3, ##%
N OREEZPERT 572012 LP T 10 FI274 K L2 mm O £ 5l &
YETZU—IZHEALL, TXTOREF25°C TITo7e, 7 A TR D
JE M BBk (d) X, Bragg D 51X (2dsind =na) *DE#ELXZ bV (g =
(4m/N)sinB) 5., d=2n/qCRINDIT=H, BHITE—7 BB O LN
LEOgBEE L, BB FOREERIZ, SAXS T2 7 7 A LD
smAv 7 varray MinbEE L3,
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7. LA e U—HIE

VAR Y—HEX, a—r 7= F XY — (B35 mm, =
— VU E 1°) ZF\V, MCR302 £V a7 —a > X7 LAt A —H—

(Anton Paar GmbH, Glaz, Austria) TAT> 72, EE X 25°C ITHERF L
72

EEMAMENE 1T, EEREBICET L2002, REHI K
P AWS 2 N2 T2,

R TR Rl B AR A1 A JE I B () 43 8O E o RiTLS — & 8 4 (1 Hz)
TOOTHZHHEIC L > TREFLEZ, RIZ, OFTHo8HlE THDL
TZIE R PE SIS O O A &2 L T by BORNE 247V Bk 1
F(G) RUOHEE®MER (") DoFEMEZR T,
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B2

FRM B R ONFERFEILE 1 EOFIECHEL TIiTo72, LLTICE 1
HERLDIPAZRETT D,

1. AZ

IPM iZ H il (Bk) (GRE. HA) ofkkidh 7L —Foboz, ABAY
YU TR (BR) (R, BA) O B AR F# G Mma2fEH L7,
GL. RI X Q' CF I3 bk T2 (BK) R, BAR) oA LZb D
ZffiH L7, Dil I Sigma-Aldrich (St. Louis, MO, U.S.A.) 75O A L
bR LE, 2omoRE L, 8L 7 v 2FoeME (BR) (K
R, HA) "oEALEZLOEMHEH L,

2. B O FH

Ly F o CF AU DI OREILZ, TNEH 20%. 0.1%. 0.1%IZ [FHE
L7z, Table3 ICERU T O FEFEEZ R LT, MEMEICEKZ Hi
LRW OFBGET, 5H 6 PO FIEITHE > T, KR THW I BT
RIFEE LTI RT,

LY F V/GLILP R LR BO LV F L ECFENA T IVICHEL,
IR 2mL OAZ )=V EMATEWKE Lic, AZ /) —1LVERTT
FTF XY AN —NTI2KHRUEAESE BVWTBET V7 —%—NT
48 FEM L EREf S ¥ 72, MEEO GL XN LP (DIl &) /547
N OEREWIZEWML, Lo &ELXL, BEWHEH—ICRDHET
(12 KHILL ) ~ 7 xF v 7 22— —% A LTRSS LT,

LY F V/GL/IPM % : L EEDO L F o GL., CF X' IPM (Dil %
) ERNATNVICHEL, Lo tHFEEZ2L, BAawny—ici b
FTCNRBEUE~ X F v 72X —F—%2HL CTEAE L,
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Table 3. Composition of Samples

GL2.4LP GLS5.6IPM RI3.0IPM

Lecithin 2.00¢g 200 g 2.00¢g
GL 0.24 0.56 -

RI - - 0.30
LP 7.74 - -

IPM - 7.42 7.68
CF 0.01 0.01 0.01
Dil 0.01 0.01 0.01

Composition of GL2.4LP, GL5.6IPM and RI3.0IPM correspond to a%, bx and ckx
in Fig. 10, respectively.

L F V/RI/LP KOV ¥ F 2V /RIJIPM % : HEEO L F . RI &
ONCFENRNATNVIZHEL, 2mLO AKX ) —VENZTERKRE L,
AR =& RTZ 7 MF v N =T 12 K LL E7838 S8 i T
JEZ v —2—NT 48 ML b s/, NEEO DIl #& 1 LP
FLIXIPM EZARNA T ARNOEEWIZHEML, Lonb LEEXZL, BA
W) —1272 b F T 12 B E~ 7 X F v 7 AX—F—%{HHL T
BA LT,

ARBHIEMAL T 5 72 I B A [ 25°CIC#HE L 7,

oy ho— L8F (VA) X, 10gD Ut U >, 0.0lg® CF & 0.01
g D DIl ZHTAE—I—ICHEL, BREMNE —ICRDLIETHT R
BAEMGALTS oMM LX< LMAR L,

3. ABoBE L HEKDER
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MK OERIL, B 1 B L RS HETHEE L, CFOREMIT. Wt
PAMSE (ECLIPSE E600 POL, () == >, R, HA) ZfHH L CTH
2277, fERIT 200 THIZE LT,

4. LA e —HE

LAY —RlEX, 22— b — YA A RNY — (HE£35 mm, =
—VAE 1° ) AWV, MCR302 £V 27 —a v X7 hL A A —H —
(Anton Paar GmbH. Glaz, Austria) T1T > 7z, iRE % 25°CE 7213 32°C
WZHERF L 72,

TR SRR SR L A R R (w) 20 O E o RIS — & JE & (1 Hz)
TOOTHZHBMEIZEL > TRE L, WIZ, OFT AoHHlE THDL
TR I DO O T &2 LT, wf BOHNE 247V B e 8k
FA(G) MOHEEHMER (") DolkFEEELH T, EHRBE (n) &
HHHETHELRTEMETHY , X (1) ZHWTHEH L,

4 @7+ G
' = (1
5. Bl B B

RBICIIHERERAKRERE () r—=—v— ®ZE, BAKR) &
MU W7 2 H 2l E% THRE L RBRAKTEER W L,
R %EOKEDONAERmEBER NN Wby —N"—=THEREEIH D,
KRG 2 EPbURLE, ROBREBEHZEERIBREL, Ly —1—
BRENK SmL O 7 7 Yy (2§58 mfE: 0.64 cm?,. Perme
Gear, Inc., Hellertown, PA, U.S.A.) hRICKEZHE Lz, U v BREE
#% (1/15 mol/L. pH 7.4, PBS) Z L ¥ — N—% /L|ZiRM L, FEBRIX
R2CHOERMICREL, ~ /3T v 7 AF—F—TH#ELEL, £HAE
HWKkzZ FF—®/LiZMAx,2005%., A =4 A A =% — (AS-TZI;
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THeT s TRKKSH, RN, BAAR) 2EHL CRERE (k
Q) Z#WEL. ARHEAE (0.64cm?) 2 3 U CTEEHMERIUEZ RO 7=,

AHBEAKOEMNOH 60 n#%., AHEBEKE N —2 L bERE
L. ZEBRERIA T (X204 7, BARKZ LT (K. Ba, H
A) CTREREAZEERS KW, &I, CF XU DIl # & 0.2mL ®
AEZKRELEORF—LICEE, T0%, TEOKHICL Y — N —
WD 015mL Z8E L, ¥ <IZHLWVWPBS ZMx 7, ELZLY—
NR—KER)V T T 7t F L7 4 L% — (PTFE) (Millex-LCR,
0.45 pm, Merck Millipore Ltd., Burlington, MA, U.S.A.) TA L., %
@ CFEE % HPLC 2 L CHlE L 7=,

WH% 24Oy — " —Ka2zHM L% KERmE2ERMAY A
TTORE, KET—7 (Bre—2F—F =F 2 (K., ®x. H
AK) BFEHLTCEERrZ 2BA M) vy 7 LT, REXRE DK
WA ZRE L, KEORAEMMAZ N FTHHikE ., KEMIE
BYUE OB VR FEREHZ DWW CEERBEME N T2 2lcaB Lz, 45
LICREDOF5IEEENO CF OERICHEMR L. 550 O 45 1% Wi 8l
LI L, TEHORBEREBZ/ <ML, KFEND CF % 0.5
mL O A% 7 —)LT 30 pH@EE AL it Lz, K% PTFE
T4 NE—=TAHBBL, AR 150 pL ZE LT NAK L — & THIE L, HE
IZ 150 uL @ PBS Z# /M %, 10 M@ HF AT 5 Z LI Xk » THEME
L7, Wik% PTFE 7 4 VX — T AL, AT @ CF g % HPLC T
FOWE L BAEEYSY7ZY OELENO CF & (ng/cm?) O H H 1T
Gy &N O B O A vz,

6. HPLC &
CF B 1%, 3 St M 0 %% (Acquity FLR; Waters Co. Ltd.) % {ii 2 7= HPLC

v A7 I (Acquity UPLC H-Class; Waters Co. Ltd., Milford, MA, U.S.A.)
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ZHEALCHELE, 77 A1 Aqeuity BEH C18 (1.7 pm, 100X2.1
mm i.d., Waters Co. Ltd.) Z H V>, 40°CIZHERF L7, BEIFEHIZ 20mM V
VEETOKFE VT LKEBEWR-TER=RFY(60:40,v/v) ZEH L T,
P IX 0.2mL/min & L7z, E® 1ul Z7EA L, CF X, 492nm OJih
B R L S12nm OFEGEEZMEM L THRH LI,

7. EERBEMBES 5

W7 1 L 2% T D B2 AR 2 E B ] (Tissue-Tek O.C.T. = /37 o R
VI I T77A40T 7Ty ony (B K. BA) (el L, B
fk ) A BLAE & (Tissue-Tek POLAR-DM, %27 5 7 7 A4 ' F v 7 ¥ % /%
YR, B, BAR) ZFHVWTEZ20umIC AT A AL, AT A A
SN R RR & RS 27 A (LUN4 L—F—=2 =y |
AT AL, (BR) ==2> 0 B, BA) AL TBLL, CF (Ui
fL K 488 nm, M H I K #iPH: 500 ~ 550 nm) Jx Y Dil (b i & : 561
nm, B EH : 570 ~ 620 nm) O KN RTEE LR L 7,

8.PP 7 4 V¥ —FBAR

BT AR B AH GEMEA M No.2, HEEIEM (BR). HE. AA) %

BEEX, O LIC2X2ecm D PP 7 4 v Z— (R 7Tuv L 87 o1 X
— MK, A 70 um, EE 2mm, T e THE (K), KR, AEK) 2@
W7o, EERIEAE 028 em? D T T UV HRIYEB N —% L& PP T 4 L X
—kic@EE, 7V vy 7 TCEHELKE, 002 mL oL %Z PP 7 4 L ¥ — L
DRF—vNMIZHEM L, TEDORRIZAMEZBIINLL, T ANRA4T
VICARL, BED AKX J—v (5~12mL) Z M. 30 5y [ F 5 0
L7z, AZ 7 =)L H o Dil OREIT, 549 nm D JphE K & & O 562 nm D
W R T, WL E R (FP-8350; A AR E (BR). ., B A)
ZHEMALCHE L,
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9. #tEH AT

BRIEHERBR DT — 213, FHEHERERFAE (SD.) & LTHRLIE,
ANOVA D%, Tukey-Kramer O EfER EEMELMHEH L THMA O EZ%
FRE L7z, 0.05 KD pEEMEWICAETHL &R LT,
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AKMFEOBITIZHTD ZLOTHELRIC TR EZH Y £ Lk,

HARFHEZHE LA RERE B e eAEITE K
W LET,

ARFFRIZEEL T, RBEBU L2 IHEWLCICERO ZXEEGD £ L
oo AARRZHEZIIE LA 2 e R 2R il 2 JeEITTRS<
N2 L E T,

K XIERICHT-0 ., B2 st EEOREZBV E L, H
ARRFHEPIHIEAZVIREHRZ A S8 BAECERIEHZ L
EQE AN
ARHFZEIZER L T, RABY R THEE L THEL2B Y, FEEHE L LT
DX 2 TH RS ZSWE Lie, B AR S H 258 0 #AL - F 58
BRi#E B FE 7T RECLIVE#HOBEEZEL T,
AMEOHEZHZTWEREE, MREZRTOLOO ZZXEIETITE
KOWEzEBY F Lz, R—JRTERNSHE T 0T 40 TR
DERIZ O IV EHHP L BT XTI,

T, AMEOEBROERICH -V . Akl 2 HMNe ZLEE2 0N
FelEE LR, FIE OEP KRZEIULHETIHARARFPEPHIELY
HALFM R E O FREIZ LD O EH W2 L ET,

RBIC, BEFEICOEA2HE ERE~OHIcx L CEHBEZ R L, &#
FTIEEL TS NEZBEOFEIZ LI BEH N LET,
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