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Q o : B AdFdME HRZ L4A4L 8357 9% 7129 TF 24, DPPC(dipalmitoylphosphatidylcholine)/Chol(Choesterol) Aloll £ 3t AR &4 A
(CeF17(CH2)20CO-CH:CH(SO:Na)COO(CHo):CeF 7, FS)/ B4 812 A3 ((C:FisCOONH;, FFS)E &7l vl&2 WA A/Eo2ZH HASE UF
Azsxn, 1 23y 422 nzEYaAct AZY WASAN P AMe-A9 5% (Zetamaster Particle Electrophoresis Analyzer) 23, ¢4%

ko4

A3t W o] BAHE Aoz #AUFY T, o) FFS A7} FS8) DPPC Atoldld HZAAEAAZ 7]53te} DPPCS FS9 2 J#o] FY HX
2ol FEIEE F4P7) YEoZ ZTojRd WAZY YAA) BANME FFSY =7 3484 E 1 277 Aadty, Ag-dd= $9 ge
Z g2 oA Roz vehyrt A Fe 2ix ¥go N E DPPC/Chol/FS/FFSA S 747 DPPC/Chol/FSAIA Hl3) 4ol B & Aoz =
A A HAZY AgE 4894 o] THE MB(Methylene Blue)®l #%% %7t DPPC/Chol/FS/FFSAINA Zagcte 273 AL, ol&
FFS9] 2712 8 2o $5A0] 24Hy) gz Foldr o Axe d34E 339 Ibcme/lonmer HANE GAHE R F9 AP ET}
FFS %7} MR 2N Z718E Aoz el vdz A gyvle di 13e8 vjag A4 DPPC/Chol/FS/FFSA S stE7} tha: vro}
Ay Aoz yehgt o5 AFZxe vgsle FFSY #7te) ofsl DPPC/Chol/FS MAZAE tf ¢Rdn 43 ¢ 728 ze AxEL ¥
Adde 285 AU

Abstract : The vesicle system of DPPC(dipalmitoyiphosphatidylchoeline)/Chol(Cholesterol) has been modified by incorporating various mole fractions of
fluorinated surfactant(CgFi7(CHz2)2OCO-CHCH(SOsNa)COO(CHo):CaF17, Sodium bis(1H,1H,2H,2H-heptadecaflurododecyl)-2-sulfosuccinate, FS)/flurionated
fatty acid salt (C/FisCOONH;, ammoniumpentadecaflurooctyrate, FFS), and their physicochemical properties have been investigated in an attempt to
enhance the stability of phospholipid vesicle system. The ¢ -potential measurement by use of Zetamaster sub-micron Particle Electrophoresis Analyzer
(Malvern Co.) showed that a charged homogeneous DPPC/Chol/FS vesicle has been formed owing to the incorporated FFS effect on the membrane,
playing a role as a cosurfactant in the bilayer between DPPC and FS components. With increase in the concentration of FFS, it was found that the
particle size and also surface charge of the DPPC/Chol/FS vesicle decreased. The stability of DPPC/Chol/FS/FFS liposome was found to be enhanced
significantly compared to that of DPPC/Chol/FS according to the dispersity change as a function of time. The release rate of dye molecule of Methylene
Blue from the DPPC/Chol/FS/FFS vesicle was determined to be slower than that of DPPC/Chol/FS system, and it may be attributed to the increase
in microviscosity of the hydrophobic region in the bilayer. The affinfinity of DPPC/Chol/FS/FFS vesicles to albumin was found to be slightly lowered
compared to that of DPPC/Chol/FS. Based on these findings, it was confirmed that a more stable and homogeneous vesicle system of DPPC/Chol/FS
could be prepared by addition of FFS, acting as a cosurfactant in the aggregate formation.
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date d1E due ARE o731 el SASAEEAAE
Ao AUGAA, AR DPPC(dipalmitoylphosphatidylcholine)
of |8} 4224 (lipophobicity)e] 7237 W&ol 23& FAA
Bog g HAZIA B3 A9 ¥3g 7| + 3l
. gutxoz Biz 3 @sieiAs WEA, WEgAEA,
WEAA, AEAMo] ZAHoln, £F&o] HojA 53| EHe] EA
A2 Yol A, TW Af{oYAst ZAstn AvpEA,
A AZHE 59 4FE Zede Ao fEsit Av9g
AANHNE E2897 A& 247|2 2e e d3dea
Aol vla] 2o gAY FAaAr}t A2x, AFEAA 22 A
APA S Uehd 5= glo] 43g wa gioh

B oA7He A g guAdE([8 glelM BASJAUSAHA
(CsF17(CHo)20CO-CH2CH(SOsNa)COO(CHz).CeF17, Sodiumbis(1H,
1H,2H,2H-heptadecaflurododecyl)-2-sulfosuccinate; FS)& | XE&
o AAA HAEE AFdn 1 BAL A AT, HAEY
AAEE F7hEY FS7F WX Eo] £¥X% of DPPC IAAH} &
AU FE FAsHs AL 4884 Eaivke A7%E AU gt
A, B adFdM e AE FEREY AR} w1 AR wA
ZAZ 97 9% BExoz Fy2H o] 4 UIRVNEYEA
FE|GFU/BAFAHRGAANDPPC/FS) A EZABEAAZA
B 432 9k (CF15CO0-NHy, ammoniumpentadecaflurooctyrate;
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2.1, Ao Y RE

Dipalmitoylphosphatidylcholine(DPPC)= Sigmarl A& A&
91, E43 ABEAA  sodiumbis(1H,1H,2H,2H-heptadeca-
fluorodecyl)-2-sulfosuccinate(FS)$t #43F A44tY  ammonium
pentadecafluorooctyrate(FFS)E A& SHzBpiiE HMTER T%
{LER FITEE BRES FHAX WERANH A3 AF3
A AL THER 99% °l4). Za2HEF ol d(pyrene)S
Sigmatl AFE H1, 4F8R9 A=z 22 NaCl, NaH:PO, -
2H-0, NaHPO, - 12H-0, NaNs& Junsei ChemicalAte] Aok A}
£33 ZE AgelA 88 945 92lE o] 8% BamsteadA ]
RO pure STolA €& 33 F755E AHE-38ATh
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WA Ee A FH71(EYELA Co)st &3 £47)(Branson
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Electrophoresis Analyser, Malvern Co)E o|&3|4 25TolA 2
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o BE ~2d4EYS 1S-100 ¥F B37)(PIT Co)2 &35
Ak HWAZ MYRE APE A8 EIEF(MBIE YA
2 AjZhe) & W& % 5EE UV-1600PC(Shimadzu Co.)3 A 2
Z3tac
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WX 2A= DPPC, Ze 28 &, FS, FFSE FAAdR R 24
1, o]d DPPC: ZH2HESY & vl 7:301%0k MR 44
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3tx, NTAAM 2087 283 HF F, thgdl 20ml PBS &=
£%9(02mM NaNs, 8mM NaHPO, - 12H,0, 2mM NaHPO; -
2H0, 75mM NaCl, pH 740 74313, 583 22 ExoA =
3 HAfch of FAFLIE AHEEe] 0TAH 48 F7A
A WAZE AxH
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¥ Aoy EXEEZA £84 d85Q JHEAEFMBIE
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mol)el, 05mle] EEO5HmME A7 F, EFES S0TAA
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392 nm, AA ™ (excimer)= 472 nmellAl 2tz B8 2T

2.3.4. LR0 XT - A% HXZ9 M=

HAE B4 (30mobdl 0877mM ¥R &9 0.02mlE H7}
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3.1. Hx129 4zt 37|

DPPC/Chol M|A|Z¢] FFSS FS9 4ol Z71gd wEeE W
A g9 4azrle] ¥ag A Fig. 1& FFS/FSY £H)¢
of & HAZ A7|e WIE 24T Ajelt) dolgE Al A
ZR9 HJEAZA, A8 E £10nmolth. DPPCY ZHAHE
o2 Azd MAEY YAA7(1850 nm)E FSY 7tz 74H
23660 nm), FFS7} A7kl wet 44 2440 mm)sks AL
2 Yeutth FSe 372 4RA7|7 FelAE R FS7h B
Z 233 o|FAE AUTRAZA CMCY o] w1, wzZ9
A2FE FANA AL HAZE FA&r] dEos Zodri,
11, 121. 9 FFSY #7t2 RA7PE 98 gade 24 9
Abg 72 FFS7F DPPCSF FS 23 AloloA BzAABAA|
(cosurfactant)2 2§38t ZFo] Z WIAF Ao 7918 o
o2 fNdrt o A¥AGE vY ARA 2¥dRYE 9X
st ITHS, 9l.
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Fig. 1. Effect of FFS/FS addition on the particle size of DPPC-
Cholesterol vesicle system.
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Fig. 2. Zeta-potential plot for (a) DPPC/FS and (b) DPPC/FFS/
FS vesicles.
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T3¢ vaz s yehd oY, FSek FFS7E ¥4 Astd
WA EAY Feele sat g3 §AY 9d Fag wido
°] Z3 FS& DPPCSH M2 EQH7|7L olgl & 7tgel F 74
TAAE 47 AFE Fe2EH WA Ze] FAPLEZN T )

Of
[}
-10r1

-20r1

-30r1

Zeta-potential / mV

-40}t

.50 . . ) N :
DPPC 0.0 0.2 0.4 0.6 0.8 1.0

Mole fraction of FFS/FS

Fig. 3. Effect of FFS/FS addition on the zeta-potential of DPPC-
CHolesterol vesicle system.
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AE EA9 HEAE FI 22, LAEAT t25mVelth
DPPC/Chol3te 2 Azd #XF F2te] &9 F(-65mV)e
Blloy, FS7 #A7bgel wel #ix29 Aelddyst 2 39 @
(-38mV)Z Yolzh ol HAZA A4YE FSY 7] R
M -S05'9 EAZ &9 go] He Aoz d9g £ ik o
2x, AN FFSe EH|7F $7185F Ae-A9 ol &9 %
goz Z7ste AL FFSY COO- #AE7]9 ZHsedt of
g, F3UEY F7te ofs) THAG THASI} AXY] o
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3.3. HiX|Ze 24 AHT

DPPC/Chol WA Ze] T3t H]&< FFS$ FS7F A=
So HxZ9 MRS FEFoEHN oFY T2 AYYE
Atstnzt ok agste] 4T Azbdste] wa2s Wz F9
A= (dispersity) #3518 UV #3902 233% . DPPC/Chol
oz Azd IEEFE 7MY EQAS A WE £52 A3l(gelation)
Yo7 (Fig. 4), DPPC/CholAlol FS9} FFSE AMJAIE 7
S WAZY FFAol FH3] FUEHE Aoz FUHNUY. o&
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Fig. 4. Comparison of optical density change of vesicle systems
at 280 nm vs time.
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£52 =439t DPPC/Chol 8l ¥&3 FFS/FS-—] 2RSS W
SIAA A7AAIRS WX oA AYHA g3 fEd MBE 21
th#A “Hmolecular porous membrane tubing, MWCO : 12-14000)

(Spectrum Medical Industries, Inc.) ol&3ta] 4TAA 2412 &
Qb B (didysis)sted AATAT FAH ez MB7F £49 DPPC/
Chol Bl¥4&3 FFS/FSE Od 2282 H71e wWAEL 54
ool oy wlg] 223 PBS 9549 Yu, Azre] Angt
o wet Fo2RE FEHE MBY ¥EE 235

Fig. 5% 37C9A DPPC/Chol 2|¥%3} FFSFSE A28
HAZ ARZRE FEHE MBY $E8 % 9HZ 715F R0
o Azke AR M2 MBY &8 DPPCRte gyt pAg o

Bo} FS B FFS ddAdfo] 49d 899 wxZ 729
M 2 FE457 =9 Ao Mﬂﬂu}. FS/FFS7} & &
e BE I FE2457 0 =EXE Ao 2AHYD
Z o9& F4sks DPPCOl FS7F 499 4%, o 29 A3n4
3 Bl Frheta, FFSY 49le® FS9 DPPC 2t Aol
BA=TL FFHAN FEEE7) @iﬂ% Aoz Jehdc, A2
o2 FS¢ FFS7F H7kd w2 3—‘1«1 T4 249 2%
£ AANA ARHrEd 7% 7@}4 dol g 5 IS U F
Ak

3.5. HIXIZ2 YHLS 2HEYD olHFT

EAgoM e XL AL 434S 2AE] Y8 8%
7] % (fluorescence emission spectroscopy)& ©o]43t1, PFera

(probe)o 2 444 BEd Jge] $4¢ dojds AHsy
o stoldef A FHL Foo F5A4¢ g8 9PE wom

2 uAgAM e stoldl Bxie} aASel AT welA,
w22 FE5A el ‘Z‘-’F% Tolgle] A Aol HYA1, MR
29 274 WARE 8739 HE, F 0 4A Z(microviscosity) 7}
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Fig. 5. Release rate of methylene blue from vesicles at various
mole fraction of FFS/FS at 37C.
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Fig. 6. Plot of the excimer to monomer fluorescence intensity
ratio of pyrene vs the mole fraction of FFS/FS.
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Fig. 7. Comparison of the binding affinity as a function of mole
fraction FFS/FS to albumin.
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315, 16]. BAASEEC] A€ DPPC/Chol/FS/FFS W]
2ol FFS/FSS &g 57Hd+E dudd dg 2% 23
P 4y ez q4dd.

Rl g 2% WA HF vz F3e Fig 7o) YE
th. DPPC/Chol2 AZE E&H dFwld 9 A3 g
1979%2A4 71 A vepd ¥E, FFS/FS7E AE HA 204
T % 10%7HA 2stge] FA4s gt DPPC/FFSAS 4% ¢477
of ¥ A AHL 158%=, HF} EFWAolY AgHLE %
o FAES HHAAL AL yEhith BasgEd Adges
DPPC/Chol WA 29 &< did sde =248 + glov,
ERNAAA SolgdE AU AT Jled &5t T
Ag Az §8€ F Y& AL= 7jdEn.

4.2 £

¥ dFdAHE DPPC/Chol/FS WA A £23AWAE(CFs
COONH;, FFS)& #7tsld Wy WAES aAzsn, w9
AT FAHE o8 HA A4S 2AF 4, 95T 2ol
Qo5 2 7 FES Qth

1) DPPC/Chol/FS #WAZ2¢| AtSl=€ FFS9 E& &0l 7184
E WA E9] BitsEo] A FA o] Fobxh

2) DPPC/Chol/FS HA &4 A=+ FFSY £&880°] 3718
Z W22 XY G859 P40 A3 BagozH A
*&9 aFH7}F YA

3 #34E AY Z3 FFS7F DPPC/Chol/FS WA E 448
of wa} wWAZe uAH E(microviscosity)7} E7}she Aol #al
=ik

4) FFS7} DPPC/Chol/FS A& AY=e 2% ¢89d o

Faon fddnh

o|E A¥Fe uigsle], FFSE UAZ DPPCS 243
EAA FS7F WA Z Wio &3] YT 249 AE ¢
F3, %o RS FAA AR WA 4 7
E RzAREAYA 9L e 2EL AT

3 2% F3FPe 7#AE nYgou Sol4 uwgoze B2 7}
o}

g A

2 AgATo 22 B4t AUEAHA sodium bis(1H,1H2H,
2H-heptadecafluorodecyl)-2-sulfosuccinate(FS) ¢t €431 A 944ted
ammonium pentadeca-fluorooctyrate(FFS)& A 38|54 AKX %
FERAR BTEE TECEH MREE vt FHX 2+
7l o] AWE Wol A A dEE =@
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