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Preparation of capsaicin phospholipid complex gel and its pharmacokinetic be-
haviors

XU Zi-jin,  YANG Zhang-jian®, CHEN Hui, YE Ying-jun
( Department of Pharmacy, Jiangxi Medical College, Shangrao 334000, China)

ABSTRACT: AIM To prepare capsaicin phospholipid complex gel and to investigate its pharmacokinetic behav-
iors. METHODS Phospholipid complex was prepared by solvent evaporation method, whose PBS solution was
then poured into Carbopol 940 solution to prepare gel. With feed ratio ( phospholipid-capsaicin) , capsaicin concen-
tration and reaction time as influencing factors, phospholipid complex’s recombination rate as an evaluation index,
the preparation was optimized by central composite design-response surface method on the basis of single factor ex-
periment. Rabbits were percutaneously administered with phospholipid complex gel and ordinary gel, respectively,
after which LC-MS/MS was adopted in the content determination of capsaicin in plasma. Then the drug concentra-
tion-time curves for two gels were drawn, followed by the calculation of their pharmacokinetic parameters.
RESULTS The optimal conditions were determined to be 2.3 : 1 for feed ratio, 16 mg/mlL for capsaicin concen-
tration, 2 h for reaction time, and 55 °C for reaction temperature, the recombination rate was 97. 84% . The phos-
pholipid complex gel demonstrated its superiority to the ordinary gel with higher C ,, AUC, ., and lower ¢, .
CONCLUSION Capsaicin prepared into phospholipid complex gel has obviously increased bioavailability and im-
proved percutaneous absorption.
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2.1 BRIRA A wa & BRI T RN
I St BRI, F — 7 U BT 4 S — B[]
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2.3.1 RV 0 e BORHE S BB 3
5, PREUHE ST &k & 15 mg/mL, [ iS50 C,
RNPEFE] 2 h, PSR TR . ARG, R
ToK AR ORI & Z AW, IR A %55
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2.3.2 fektt (BEfg-HRm) e RV N
DU, BRABE BT BV B 15 mg/mL, 2
50 °C, JWEHE 2 h, 35 SRR BORHE R 1)
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A, BEEVENR L BING E, BE B, MR
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NORBEETE, EAREMA N SR 45 C
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BF, BRI AN TE 4, AR TR, S
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Tab.1 Factors and levels

KF-
K%
HE -L732 -1 0 1 1.732

X, kL 1.00:1 1.42:1 1.50:1 2.58:1 3.00:1
X, B/ (mg - mL ") 500 817 12.50 16.83  20.00
X3 Sl /h 0.50 1.03 175 247 3.00

F2 AWEHTRER
Tab.2 Design and results of tests

X, X, X3 Y ZEH%/%
-1 -1 -1 64. 50
-1 -1 84.12
-1 1 -1 83.36
1 1 -1 96. 37

-1 -1 1 72.28

1 -1 1 87.42
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1 1 95.55

-1.732 0 0 58.29
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90. 86
61.90
93. 62
0 -1.732 66. 92

14 0 1.732 85.32
15 ~20 0 0 0 80. 15

15 ~20 A, FF I EFR
2.4.2 FEE SRH] SPSSIT. 0 it Hf i £

—_ = =
w N =

TR PEL A, 137 Y = 25.835 + 13.049X, +
1. 185X, +4.651X, (r=0.9328, P<0.01); LUK
BRI & R R HT R ETAIUE, B
Y= —88.304 +99.989X, +4.832X, +25.618X, -
17.032X; - 0.794X,X, — 4.584X,X, — 0.044X; -
0.286X,X, —2.631X2 (r=0.9914, P<0.01), H
BT, A E AR TR, AIERE, RO
ARV ARILE 3, ATAX, ~ X, HE R
FMEXES (P<0.05),
£33 HEEXRHEZERBER

Tab.3 Results of significance tests for correlation coeffi-

cients

&h5 T e brifE2 {8 P

W —88.304 29. 607 -2.983 0.031

X, 99. 989 18. 669 5.356 0.003

X, 4.832 1.726 2.799 0.038

X, 25.618 9.367 2.735 0.041

X3 -17.032 4.418 -3.856 0.012

X, X, -0.79 0.341 -2.331 0. 067

X, X, —4.584 2.048 -2.238 0.075

X3 -0.044 0. 060 -0.728 0. 499

X, X5 -0.286 0.315 -0.907 0. 406

X3 -2.631 2.172 -1.212 0.280
2.4.3 mpmpdiie WL, B E BRI 2 AR
B 2.3 1, BRI ST SV L 16 mg/mL, [ I}

]2 h, PSR GHHK 98.87% .
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20 g: 15 mg,
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2.6.1 I AR CRE 12
TR E AR A MBI A, AT
12 h, #52585 1 d, FHLL 8% Na,S BT, 1A
5 em x 10 em, JFFHf 0% K K SEBETCMER, F 2 T
W3 MIRIRTE R R b, 282553470 7. 5 mg (LIS
Bit), WIKEAL A 20 em®, {7 B RN AE— 3L,
JBEZ A1 ~2 mm, 7EG T M4 255 0.25,
0.5. 1.0, 1.5, 2.0, 4.0, 6.0, 8.0, 10.0,
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Fig. 1 Response surface plots for various factors
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FEFRM — R RN, M E T K
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2.6.2 Sprytt

2.6.2.1 LC-MS/MS %&f i,
2500

Agilent Extend Ciq

iEFE (2.1 mm x 150 mm, 5 wm); i 34 S -
0.1% HIfZ (70 : 30); MARFHJ & 300 wl/min; G
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5.5 kV; PRI EE 450 °C; 1407 Aok 22 R
(MRM) . BARHL Q1 m/z 306.4, Q3 m/z 137.3;
GERRIE] (DT) 150 ms; KM E (DP) 55 V;
SIAHE (EP) 10.0 V; fiif#E (CE) 18 V, 4%
FIAHE Q1 m/z 494.0, Q3 m/z 369.1; DT 150 ms;
DP 120 V; EP10.0 V; CE22 V,

2.6.2.2 I FEFIALFR  HCMAE 100 pL, BT
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(2200 xg) 10 min, 53HCEZAHAH, T 40 CF
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W TCTHRNE, 25T N T AR IR (LOQ)
M1 1Y 20% , AR TR /INT BRI Y 5% , 3
WiZorik R Im M R, EigE LA 2,

LMK R FHEE: VL BRI o 2 R B2 A A A
(X), B AR A Z Lo asbr (Y) i
TR, 5 E1H 5K YV =0.147X +2.14 x 10~°
(r =0.997 1), LOQ 0.25 ng/mL, 7£ 0.25 ~
16. 03 ng/mLyu [l NZMERC R R AT

K2 B N ER Bl IR, vy R R R
(0.50, 4.0, 12.0 ng/mlL, TE)) S EN
RSD #/NF4.5% , HIE) RSD ¥/hF7.4% , UEHf
JER0.8% ~1.6% , FFE4WREAIE B K

fag k. AaxT R aREtE (6h) . A
SRR NRRETE (24 h) | FREMERENE( -80 C,
3IAEW) . R ENE (=80 C, 1Jd) #ir%
5, RIM& KM TR kEY RIF, RSD #H/h
F10.0% .,

FRBURSCRIRYS : (R, . E BRI EERE A Y
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AR 5.8% . 6.9% F16. 1% ;3 NFREREURIZ K
87.7% , FWIA[m] 5 it vk FE i £ B[] offg 48 L AR
—E,
2.6.2.4 5 -tk WA 3, 0 Win-
Nonlin 5. 2 2823k iy A B s AR, 155U
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Fig.2 LC-MS/MS chromatograms of various constituents
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Fig.3 Concentration-time curves for two gels

x4 2HBRAFFESY (Y5, n=6)
Tab.4 Pharmacokinetic parameters for two gels (x % s,

n=6)

ZH s BRIR R S BRI e BERL

ty h 27.3+19.4 16.1£11.7

Linax h 2.3x1.5 4.2£2.1

Crn pg-ml=!  1276.9+223.8 552.5 £124.1
AUCy,, pg-mL~'+h 42713.8+3576.3 25568.2+4012.6
AUCy ., pg-mlL~'-h 46218.4 +4518.7 27416.5+3 827.4
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