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Study of Preparation Technology of Imiquimod Liposomes Based on pH Gradient Active Drug Loading
Method

SHI Jun', ZHANG Huidi', WU Xiujun?, CHEN Guitian', WU Yanting', GUO Siyi'(Z.Department of Chinese
Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China; 2.Guangdong Women and Children Hospital,
Guangzhou 511400, China)

ABSTRACT: OBJECTIVE To prepare imiquimod(Imiq) liposomes using pH gradient active drug loading technology based
on the physicochemical properties of Imiq, and investigate the characters, particle size, surface charge and release characteristics
in vitro. METHODS To determine the encapsulation efficiency by gel filtration method, and use encapsulation efficiency and
formability as the main index of preparation screening. To study the impact on entrapment efficiency of the factors involving
hydration liquid type, pH value, ionic strength and pH gradient drug loading, phospholipid and cholesterol ratio, drug lipid ratio
and the dosage of VE. To optimize the prescription composition of imiquimod liposomes by orthogonal test prescription, and
then to observe the stability of liposome samples at 0-4 ‘C. RESULTS The prescription composition of imiquimod liposomes
were 50 mg of Imiq, 400 mg of soybean soft phospholipid, 130 mg of cholestorol, 10 mg of oleic acid, 5 mg of vitamin E, 5 mL
of citric acid pH 2.5 buffer, and use THF-pH gradient active loading technology, the pH value was adjusted to 7.0. The prepared
Imiq liposomes showed white uniform suspension, had round and well dispersed particles, and the particle size was (347+21)nm,
encapsulation efficiency was (81.2+1.9)%, Zeta potential was (—12.19+£1.7)mV. CONCLUSION The pH gradient active drug
delivery technique is suitable for the preparation of Imiq liposomes.

KEY WORDS: imiquimod liposomes; pH gradient active drug loading technology; orthogonal experimental design; release
characteristics in vitro
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1.1 #5357

AR B2 (CH, 43 brafl, Bl B4 R8a
FRAE, fit5: B 01221); 44 & E(VE, [ Sigma
AnFE, #it5: 082K1382); K UM fE(sbPC, il
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57-1140045-10); MR (OA, #HHmEZE, L5
20160422); Imiq(br~Hikg 9 98%, BIXMERF L
7, L5 20151016); Imiq XS (HE & 24
A B BE, 5 100632-201501; 4 fF =
98%); Imiq FLE WYIEARZ L, #5: 161112).
I N EREal; HPLC K NXZEK, HARHA
B R Hr 4t
| e

DIONEX UltiMate 3000 HPLC R % [FE2R K it
IRBHS (F ENAE R A ] TY96- 1IN 4 iR 5 A3 (7
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THHE =3 000, VT (A) 5 RFUS R R (p)
AT B, B EJT R 4=0.943 9p—0.012 6 ,
r=0.999 8, Imiq 7£ 0.080 4~4.02 ng-mL ™" £ % &
R4t
1.4 JIRJsu A & T2 i ik

N TAET UL, 440774 Imiq 50 mg. sbPC
250 mg. CH 50 mg. OA 10 mg. VE 5 mg. 7%
% pH 3.0 22 (CBS 3.0) 5 mL, ZELLN 3 Fhil
#T2.
1.4.1 #EHBESHEGE % Imig. sbPC. CH. OA.
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EAAMRRBR, 1T 0.45 um RFLIER, BIFE
1.5 R ARKIL T 52

AL TT Tmiq 50 mg. sbPC 250 mg. CH
50 mg. OA 10 mg. VE 5mg, PUIEFARSNLIEIR
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Tab. 1 EE of Imiq liposomes under different pH gradients
n=3, xxs)

\ S g BB R%
pH {8 i — —
AR B T3 1 AR B T3 EE 0.1
W1 (pH 3.0) 38.5+2.3 51.7£2.7
pH EHIFAZE 4.0 41329 54.6+3.2
pH EHIFZE 5.0 50.6+3.1 58.3+2.8
pH {H % 6.0 61.7+2.8 61.943.1
pH {HM % 7.0 69.5+2.3 65.342.1

43 HIEL CBS 2.5 CBS 3.0 /% 0.1 mol-L™" ¥1#5
BRI N KA, AN pH AT AR 7.0, E%
SIN(75.2£4.3)%, (70.9£3.6)%, (68.2+3.1)%
(n=3), % CBS 2.5 N& KL .
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B . OA MR A AE LT LM, AR
& VEQ2, 5, 8 mg), W% VE HEMIN, AR
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BT VE EMRPEA 5 o B AN, i o 1 2
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Tab. 2 Imiq liposomes formulation by orthogonal experi-
mental results

A B C
FR . e mEm RSE VERRme P
1 1:1 301 4 60.5
2 1:1 8:1 5 71.3
3 1:1 5:1 6 62.5
4 211 3:1 4 69.3
5 2:1 8:1 6 72.9
6 2:1 5:1 5 71.0
7 301 3:1 6 73.6
8 301 8:1 4 78.6
9 3:1 5:1 5 75.3
¥IH 1 64.8 67.8 70.0
¥I{E 2 71.1 74.3 72.0
a3 75.8 69.6 69.7
W% 3.7 2.2 0.8

RI TESMER

Tab.3 The results of variance analysis

HE  WETHM BHE FH FIRAME N

AR ANE®RE  184.9 2 20.2 19.00

Ziflgtt 66.8 2 7.3 19.00

VE H & 9.2 2 1 19.00
R 9.2

A% 7347

\ - - £150 000
CL) T B00000

s ??\§3 o5 auow }. “““

& 2 BT AR 3 7 250 M &6 el i,
Ab77 R A FB X} Imiq JE A0 35 2 A B35 Vs
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Ji: WENR-THEREAH S 301, Rzt 801,
VE &N 5 mg.
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5 4b 77 Imiq 50 mg.sbPC 400 mg.CH 130 mg.
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FAEE L3N Z5, pHEWE 7.0 H7F 3 ik Imiq i
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V4 LA FE VT AT I ) s 25 RARRE e
A CLBRFURETCE o Boe i RE R, LA 2.
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5 Imiq BOEAELL, 2RI EERRY, X5
TV SR J5 0022 FE AT SE 2% 245 DR TS K o
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200 000
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A

1 TImiq A8 FARH R E 1R B
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Fig. 1 Quality estimation figure of Imiq liposomes
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A—Microscopic picture( X 20 000); B—Particle size distribution; C—Zeta potential.
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R4 Ol Imiq BRRAREHEN T ER
Tab. 4 Stability of Imiq liposomes products

td VIDIRERN R EE (EESEIA Kif%/mm Zeta HLf/mV
0 HERSW, WAt R REFEHIREE ), T RUETE 81.2 347 -12.19
7 HEREW, WAt R RERIEREN, EURE, FRECRSE 80.7 365 -11.53
14 FEREW, Ttk RIT KEBEROIRE A, TR, HRMRE 79.6 379 -11.26
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Fig. 2 Release profiles of Imiq liposomes and cream in
vitro
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