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B E NTEEFARERRAFSMRIEGE R EINE BRI R B REER BT, R AR B
¥ TRBRIRER I S BT th A W ) 45 R [FIRLAR Y DY BR R A%t R ( CP, Clobetasol Propionate ) 8 i {4 ; i@ i CE7Smart
S AN SRS AT franz BB K BB HE B2 BREAT R SMB BT 5L, FOLE B B MBI L ik 2
B B, B F RIS R A I B AR 38 CP 3CH X i, R F B3R 4R B ik K RS BV B iE L2y
B GRBRBE =400 nm MR A Bk HLIE YA S0t B B2 IRIRZ ; TORLAE <300 nm F B B 44 U 7]
ERBESABEZOEE , KBBRAYIEERR, B MERERINE B SR LTI I, RIVRAE <200 nm f§ 5
RS T RIFMEREAALEN . KEEREBREERBIE, CP EREENTIRBREEER, LRIE
] CP g SR RER BV M E R ZY, WS4 CP BT REH .
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RRAZMER (CP) B—FiaF @SS RIER
SR RE L B S BRI I R R ER K
Y1, RABSRITIR JURFER B M KR EM. I
RURE 8 SRS EER A, BERE - RHF
R PR ER TR EFHRI . FRRARM
BERHAR, BB B, H Bk R B, YR
DR HEAMBIES , S RGBT , MEGHERFEREIRE
Z &S, GRS SR R KA, I Bk R K E R
IS K RER BRUUE URE LRSI
mEE",

HRE CPITRG WA R, ERSMRER T A
FIRRF R R ATRAE , WHEER"S JLT RA0kE
' B RARAKCET Ak RRA"  EREA
KRR RERAT BN E R AORR T &, TT LAR R
AR B RS IR R A2 Y B s B A RIALR v il

& BE FESFEHBEHRK SEKEZR, BEER
Z4PE  SE AR R [E], b 25 9 A I W B, IGA BIR>
FREBI B, FEABESLEENS CPHIFEREA L, #
— BRI CP REBRIAK Hl & ESN B BB R LA
BIEWIER

1 H5EH
TUC-32 BB R E YA () RIEREFRA )R-

R H 9 . 2020-10-26 18 B 2020-11-18
£EUH . BR ARBEREEFFIE (No. 81402962)

1005 BIRERE 2 RAX CBMAIRF T HA MRA ) ;STSR &
£ R B E.L>HL( Thermo Fisher Scientific Inc. ) ; Ulti Mate™
3000 %Y 5% ¥ 4 £8,1% (Y ( Thermo Fisher Scientific Inc. ) ;3%
B MGRE AL ( L EBR {3 A R A7) ; BXS3MRF-S
B (Olympus) ; IX73 #3868 B 8 7 8 (Olympus ) ;
CE7Smart B 1 (3 SOTAX) ;ashalis ik i a4
(S8 [E genizer) .

CP(ERBHEBARAR, 582 98% ) ; HER( LEE
DMEEYREAERAR)  SAKERBNE( LBREYEY
BEARAR) ;.28 =S P 5. o (T LK
BERATE) ; 5 FHE 110( Sigma Aldrich) ; BEHE B ER — K
8 EELH( LA T AR ERGERAA); FK
B KEXCEYBEARERAT) ;B Y B ( LiFE
SR RA ) ; A E & (HRBEE L THRA
7)) ;ARASMEREE ( DEERAGRAERAR)

2 XWHESER

2.1 CP gtk H &
BESER Y REH LR R, R AMES B
P& CP g Bdk , 4bJ thfil: CP 140 mg, FHERE 14 g, H 4k
KEIRBERE 70 2,0.01% H % FHHA 110 T 2 000 mL HIFHTE
R IMAZSE S P RER. BTREZERMN,45 CTK
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HEBEVERN, B TRASEREZRBEIER. m
NEE 5% FERER PR, 50 CRAMEZREHS. K
FER,FHIRT H, ELHBFREMAF LIS, 258
3 600,500,400,300,200,100,50 nm HEREHRBEASER, R E
10 1K, BB NAEH—1 CP IR FUKR I, 5% REBEEFER
EAP] 100 mL, H#453 0.02% CP B BRI B -

2.2 CPA#ey &I

2.2.1 wmaaE PUBHEEE® 1 oL,2 mL, ] 5% E5E
EMERRR,EMRAE, ZERBE S5 min, IIAT AL
o BB U E RS ERAE L,

Tab 1 Particle size distribution of liposomes (x +s)

Filter membrane/nm Particle size/nm

600 645.3 +51.6
500 537.2 +41.4
400 423.8 £33.1
300 327.5+22.6
200 213.8 £20.6
100 110.9 £13.5
50 55.2+7.6

2.2.2 MEAHRBELE REBEERSERFENZE
BAER, TR ELBRER/HERR 10 s, 1 PEL; T
VKRR A Y BB B R KR .

2.2.3 a#Fag R\, 235 GRIE. 2%
KA, e 1% 40 : UliMate™ 3000 R4 H R0 AR 65
4%, Agilent ZORBAX Eclipse XDB-C18 (5 um,4.6 mm x
250 mm) ; FBHH : B BE-7K (60: 40) ; R B 4< : 240 nm; i
25 C; EBME 1. O mL/min; F#E8 .20 pL, FEHEHF
T REEE,

REM SRR S B ERR T RIEER CP in MR
10 mg % 50 mL &, FEEEF ERIT €5 2 B,
5,10,15,20 mL % 100 mL &, P B A BRI RIIGE
VAW S A HERE , LAWE T BN A AR AR , 4 ME ) 3R BE D B AR AR
HATRMEENT S5 RRAMELE 2 ~ 40 ng VEEWN, R MK
AR ;BIHFREAN Y=91 061X -24 429 ,r=0.999 8,

WEBE AL B 10 py/ml AR HERBR, EE S
6 W, ICRIEER. HHEMEXNFIYIRERER 0.51% ,5RH
BT EREERE.

BB SR - BR 10 pg/mL ROBRAE SR, 23 BUCE O,
2,4,6,8,12,24,36 h J5, W€ CP & &,iCRHIEEH., &
RERCPEEM RSD 5 0.79% , 780 CPHRK7E36 h J
HARRAE o

RS ENE 25 R A RARRERSE 1 ul,
Z 10 oL FEMP, PRES, #5 5 min B ; HPLC Wil 2
WEER AR SR ERNE2,

Tab 2 Contents of liposomes with different
particle sizes (% £5)

Particle size/nm Content/mg
600 19.96 +0. 13
500 19.89 +0.17
400 19.95 +0.21
300 19.94 +0. 16
200 19.93 +0. 19
100 19.96 +0. 24
50 19.97 £0.31

BB  AF AR CP X ffdh 19. 98 mg, B 100 mL
B, PEEE R O RREEH A, REREN
199.8 pg/mL, 43I BBORAE 600 nm CP fig B4 iR B A
S A % 5 ml, 100 mL AEIRFEER, B S min
LR R A 6 fiitdh ; HPLC JE & 8 iC R Al
B TR RIECE, SR 8RN, RRAMSMR KA kRS
99. 68% ,RSD =0.95% ,

AERWE R HBEROENERE CP ISR, 8]
1 mL, %4048 CP g BRI B0 , #8350+l 10 000 r/min,
4 C AT RER L 40 min; B b H W, HPLC i % ¥ &
CP &R, HBAX, AHE=(CPAFRETE - H
CPFE)/CPF&,HHE CP gl ust R FRIE 3,

Tab 3 Entrapment efficiency of liposomes with different
patticle sizes (% *5)

Particle size/nm Envelopment efficiency/ %

600 91.32 1. 54
500 89.38 +2.52
400 88.27 +2.39
300 82.55+2.81
200 80.73 £3.25
100 78.36 +1.37
50 75.83 £4. 16

2.2.4 thsMEZ CPARERIRMRINEEBCR B iR I
gl178] 2 USP Type IV 375 H44Y ( SOTAXCE7Smart 3
B HIPAERA) ,RAAR RS, HBRERAEYT S ng
CP MR FIRRER , HETREKGERSE P, BEAEE
BERBEARBMEMN T FREHN 1 500 ~2 500,5% RS
PR TR, B 900 mL BERRELZE P (pH 7.4),
EEH3T20.5) C,kRAFE 8 ml/min, B & H
1 ml/k, BBk AR 3.5 /4, BUREA 0.5,1,2,4,6,8,
12,18,24 h, HPLC & & &, i+ E AFASE CP BE B ik K
BHAESW, LM CPEHE., R AE4,H1,
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Tab 4 Release rate of liposomes with different particle sizes

Release rate/%

/h 600 nm CP 500 nm CP 400 nm CP 300 nm CP 200 nm CP 100 nm CP 50 nm CP
0.5 5.36 6. 12 6. 86 8.01 8.99 10.25 14. 33
1 7.56 8. 65 9.97 13.24 15.33 18. 81 25.27
2 12. 66 15.93 17.54 21.28 24. 68 28.2 33.39
4 19.45 24. 88 27.14 33.69 39.36 47.25 51.22
6 29. 38 36. 69 41. 85 52.09 56.74 62.62 64. 38
8 44,22 51.87 57.79 64. 48 63.31 66.24 69. 32
12 59.64 62. 35 69. 08 71.74 67.82 71.92 71. 88
18 67.26 68. 89 72.54 74.28 75.39 73.97 71. 87
24 71.53 75.39 77.58 78. 16 77.82 76.77 73.82
% r CP (2 mg) Z BV W AIBS Bk IR A 7 L IR B AL K &
80 &— 600 nm BRBERs .2 FHER 110, LIRS Y IR S 8RS (WLHH) ; LI R 7E
2 ™ —>s00mm SR ARE B bR b R B R Sk S BB B
| 00nm - FHEY 110, PAFKAS S FBERE(KB)
g % el00mm o 4k H kBB EFT
g e RIESH R 21), RATH T M X R, R 5
2, T BRI VIRRECT B BAE R BRI — ST
i ' FokfLAb B8, (R4 S B b, BT 3. 14 om® TBLAQ B
. . Bk, B A5 3] franz 3780 - , HERR D BZ S ML F] 1,
0 5 10 15 20 25 30

Release time/h
Fig 1 Release curves of liposomes with
different particle sizes

2.3 BEaHE

RIESHSOR"? RATBTS, LB R R & N
ZEAER, MR SR E R g T, TR
934(3% W/V)  Hili (8% W/V) 53 BAEBERILZE sl
dOHUBEERE 2 h, BRI EE, A5, HE 30 min,
HH =R MAZZ I, REFEE K pH H (7.4) FHE B
B ST, A CPARRREESB(HYET 2 mg iy
CP) B EEHE o LAIRAG SRR N T A B B 5 A R A B4, A 3

SAGHEARRIREAER WERSER SRS
2455 200 pg (M T 200 pg CP ABERL) , ST IRKER R
FRRFEE .. Bl 20 mL, B R A BEER L 2% pF K
(pH 7.4) MRS 37.0 C, @1 HHAFHH 500 r/min, 5351
BE,12,24 h RGN, TEBER FRAKS, B
% 12,24 h G, S HIBE KRR TE £ REBER, HF U RH
BEIEUET ¥ o WCARBEIR B ORI, F 58 10 mL B .
IS min, KEER, FEEAEXE, WEBE CP
HFEGRAEK 6, HRIBBIE,12,24 h FREREEG,
BRRHA0 s, REYF,BEANS um, FHB T, BT
FAEERRENRE G L, WL RTOLRE SN E
BRARE . SRIE2 ~E 4,

Tab 5 Permeability of liposomes with different particle sizes

Permeability/ %
“h 600 nm CP 500 nm CP 400 nm CP 300 nm CP 200 nm CP 100 nm CP 50 nm CP WLHH KB
1 0 0 0 0 0 0 0 0 0
12 0 0 0 1.3 4.7 5.5 6.8 23.6 0
24 0 0 0 5.6 7.9 8.3 11.8 57.9 0
Tab 6 Contents of liposomes with different particle sizes/%
CP contents/ %
v 600 nm CP 500 nom CP 400 nm CP 300 nm CP 200 nm CP 100 nm CP 50 nm CP WLHH KB
12 95.3 93.7 76.3 41.2 31.3 24.7 17.9 45.4 0
24 88.2 85.6 62.8 22.4 18.9 13.2 7.1 21.9 0
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600 nm o 300 nm ; 400 nm 300 nm

160 pmn 30 nm

Fig2 Fluorescence images of liposomes with different particle sizes permeated in 1 h
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Fig 3 Fluorescence images of liposomes with different particle sizes permeated in 12 h

500 nm 400 nm - 300 nm

- -
o T

\\ s N e

200 nm 180 nm 30 am WLHH

Fig 4 Fluorescence images of liposomes with different particle sizes permeated in 24 h

2.5 KARBERFL BRI BRI - 35 7 B AL B4R CP S R IR BE I (4624 F CP
PR R R A BB B AR | SR 0.02% W/V);(3)CP BERE4L: T 88 CP %38 B ik (0.05%
KEESHN3E(EE6 R) (1) B RALHE; (2)CP  W/V), BFR—IK. B 100 mg, 52 w, BIE— KRS

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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JBE 24 h 5, 45T KB (G AR PR S 2 L 226 ) , I B A
A3, VIBREES, BHLUEBRTBERE. RRRAREITE
LigbFE RGN A BB Y Ukl BET L SR B 2T
o FlEORBEVRER BERRAE B b B2 OB R B A FERURDIR R L
MRRBE ERAES,

AN

A : Control group;B:CP liposomes group;C:Common CP group
Fig5 CP Liposome Gel for anti-psoriasis in vive

2.6 HFEHITF

BAE AR Ff Microsoft excel i1 SPSS 2.0, G5RFHARN
3 AT REA B bR R 2, LB 2 IRMEZ SRR . 4L
AR E R L4, P <0.05 BEEE SR L,

3 g

3.1 BAKERIE

23 BEREREERE I B R, BTl & a0 A8 ik 3 B R
Be Bk 5y . RLEE 600,500,400 nm Ky EIE & LRI ;
HAWNZREARE ., BOCREGUELREY—thHE
o MEEAGHTHEFEE, BREAEEGBRET
58, ARIRLAR AR R A 1 £0 B 32, B & AL A2 B /N T 38D o
AIREHAE BT B, CP BRHA T E M.

SR RE il R S B, /NRLR R R A BT R
BLA% AR B AR B ;600,500 nm KRR IR F A 24 h &
BRI, (B ABI B R  BRS TR IT AT CP s 8
B —E ERAER] . 400,300 nm FRIBZRIGHE,24 h 4
RSB T B A, 200,100,50 nm /N AR KB L
BB 12 h ERRBBHAE, BB EY CPAR
Bk Bt R i, R BUY K, LR E R/, AT
B T 25 AR Bl R BRI, S BRI S PR EE TR,
BEZRE SFBER, XA TFRKAWRITR, R
BARBITIEERE AT,
3.2 hIFEAEBER

TERE kb, B RS VT S5 40 E] AR IR & , AT 5 e 40 i

IR AR EAR SR AR ZREM . AR I/NT L
FWIRE B AR E53% 600,500 nm FORAZRR BT 24 h PRI
B35 ;400,300 nm PEPRZNEEEEEIE, 24 h NBERE
4°5200,100,50 nm /MR JEFRABERIR, 12 h LT E
B, WERSREK BERR, BEEEKEATA, /D
RARNE A, fE 0 M R B B R A 2R, BRI R B B B
B ERESARESAMBEE, B2 2B B ERHEN
e, AR T HEEEM, REBAHRBEERXK,
RAEB/NLRBAERNL, YIRS SRS EF R G
KX BRUET LA BBk,

#3% 1 h,600,500,400 nm R fig Bk AE M B R
SR BEHEN 300,200 nm A2 AR A TE M R R IE H R
B52%;100,50 nm Yy BEIR A BT A BUR R L BLANIR
Fto BEMIE 12 h,600,500 nm BAZREFRIRTE A URIRR
T HH BRSO 5400 nm RS BRATE F R B R 1 HH B
FH3300 nm B RRBATE A PR LR O, KRN
fir H BUEIR D3 200, 100,50 nm 74 R 5 HL B R th 3R
FRIOCEH , KRR MRS R IOL:; YR A B REM R
EERBEHHBBRYO . BENFE 24 h,600,500 nm s
REERARIAR REE 1 R Y BRPE;400 no BEA2AE FRiATE
5 JE BB 9 55 300,200, 100, 50 nm FE M RE S H B
BAERR TR R S B e M R B BLR R
AR

HSRAGEREAML, MEEREREEFNEE
o B4 =400 nm I8 B A A BB K L 5 W 24 B B2 Bk
HERE . XERFEEEEAREL, TR T RS
B2, B IR T AR R R R R R, RS T 2R
Ao B <300 nm R AR —ERE LR HAEY
BABRER . MR, B2 <100 nm KRR R A ZE K B ATE
MR KPR BBRANTL,

SYBBAREML, MERFEREREREES
HEZ BT Kt EIZRIOH , RABRASE, BRT
Ltk RBIERAHIEM . AN TR, 3 ETOL)
REEE, HARRAIERNER —ENAYEBRER, W
EFAYE A o], 2R FIE BRI SRS
HAMMB,5IEEEA.

S BER RBBERLREETOCHHT R4 200 nm
MEBEERGE S TR R B A AR, SE CP
BEMBCAR b, L2 200 nm B B AACBE 56 A AL T BUE Ain 3R L
BEIEWL B KRB T R B R B BRI R B
WHEEEEES ., T, EXEBREETHBRT
&,

4 g

PR R, B iR i K /N5 B B RE A oKy
FHRo WA =400 nm KRR REH H St Y it
BEBERRE MERHE TARBRRA, TRER—2Z
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Preparation and Pharmacodynamics of Clobetasol Propionate Liposomes
XU You-quan' ,XUE Xia'* ,PANG Jing’

(1. No. 2 Hospital of Shandong University , Ji'nan 250000, China ;2. Eye Hospital Affiliated to Shandong University
of Traditional Chinese Medicine , Ji'nan 250000 ,China)

Abstract To investigate the in vitro permeability of Clobetasol propionate liposomes with different particle sizes and its therapeutic
effect on rat psoriasis model, CP liposomes with different particle sizes were prepared by membrane dispersion and polycarbonate
membrane extrusion and filtration. The release of CP liposomes in vitro was investigated by Ce7 smart auto-dissolution apparatus,and
the permeation in vitro was studied by Franz diffusion cell and rat abdominal skin,in order to find the best size of liposome. The
penetration depth and storage site of liposome were examined by fluorescence inverted microscope ,and its efficacy was verified by tail
psoriasis rat model. Compared with common CP ointment , the liposomes with particle size =400 nm could not deliver the active drug
to the deep skin effectively, while the liposomes with particle size <300 nm could stay between epidermis and dermis to achieve the
maximum delayed drug release. It has significant activity according to the tail psoriasis rat test. Cp liposome can be used for targeted
and sustained-release drug delivery,which is better than traditional CP ointment.

Key words Clobetasol propionate , Liposome, In vitro permeability , Psoriasis



