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Optimization of Matrix Formulation and in Vitro Transdermal Absorption of Plumbago Zeylanica
Cataplasm

LIN Shiyuan, HUANG Huilin, CHEN Hui", TANG Tang(School of Pharmacy, Guilin Medical University, Guilin
541004, China)

ABSTRACT: OBJECTIVE To optimize the best matrix formulation and determine transdermal enhancer of Plumbago
zeylanica cataplasm. METHODS The optimal preparation was selected by uniform design, independent variables were the
amount of the matrix formulation component part in Plumbago zeylanica cataplasm, and the comprehensive score of appearance,
viscosity and continued viscosity used as indexes were dependent variable. Transdermal absorption experiment in vitro were
carried out by Franz diffusion pool method to optimize the types and dosages of transdermal enhancers. RESULTS The best
matrix formulation in Plumbago zeylanica cataplasm was 2.0 g Plumbagin zeylanica extract, 0.938 g sodium polyacrylate,
0.137 g dihydroxy aluminum, 8.6 g glycerin, 0.04 g tartaric, 6.0 g water, 0.5 g kaolinite. The cataplasm transdermal absorption
was enhanced by 5% peppermint oil. CONCLUSION The optimized cataplasm has good viscosity, homogeneity, coating and
adhesive ability. The preparation technology is stable and feasible.
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Tab.1 Sensory scoring criteria of cataplasma
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Tab. 2 Factors and levels of uniform design
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H#
K
BHEX) RINIEIR 1 (X) HEHBWXG) Hlx) A TR (X5) 751K (X6) 8+ (X)
1~4 1.40 0.938 0.062 5.60 0.01 6.00 0.50
5~8 1.60 1.313 0.087 6.60 0.02 7.00 1.00
9~12 1.80 1.688 0.112 7.60 0.03 8.00 1.50
13~16 2.00 2.063 0.137 8.60 0.04 9.00 2.00
=3 HHRITABRTERER
Tab.3 Test and results of uniform design
G X Xz X3 X Xs X X7 BE R g AT
1 1.40 0.938 0.062 6.60 0.04 9.00 2.00 90 80 100 86
2 1.40 0.938 0.087 8.60 0.03 9.00 2.00 95 90 0 83
3 1.40 1.313 0.112 6.60 0.02 8.00 2.00 73 40 100 59
4 1.40 1.313 0.137 8.60 0.01 8.00 2.00 95 100 90 97
5 1.60 1.688 0.062 6.60 0.04 7.00 1.50 90 80 100 86
6 1.60 1.688 0.087 8.60 0.03 7.00 1.50 85 90 10 80
7 1.60 2.063 0.112 6.60 0.02 6.00 1.50 69 10 100 43
8 1.60 2.063 0.137 8.60 0.01 6.00 1.50 85 90 5 80
9 1.80 0.938 0.062 5.60 0.04 9.00 1.00 95 40 100 68
10 1.80 0.938 0.087 7.60 0.03 9.00 1.00 95 80 0 78
11 1.80 1.313 0.112 5.60 0.02 8.00 1.00 72 10 100 44
12 1.80 1.313 0.137 7.60 0.01 8.00 1.00 95 80 30 81
13 2.00 1.688 0.062 5.60 0.04 7.00 0.50 75 30 100 55
14 2.00 1.688 0.087 7.60 0.03 7.00 0.50 80 80 15 74
15 2.00 2.063 0.112 5.60 0.02 6.00 0.50 75 0 100 40
16 2.00 2.063 0.137 7.60 0.01 6.00 0.50 85 80 100 84
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Fig. 1 HPLC chromatograms of Plumbago zeylanica
cataplasm

A-sample; B-reference substance; C—blank sample; 1-plumbagin.
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Tab. 6 Accumulative permeation amount of plumbagin
with different transdermal enhancers(n=3)

% A ZMBEE O,/ugem
5 2h  4h  6h  8h 10h 12h 24h
1% 0.1188 04568 0.750 8 0.9574 0.9453 0.904 1 0.985 1
3% 0.1354 0.4769 0.7652 1.0850 13210 1.4870 1.5200
S%EE  0.0697 02462 0.3594 0.4873 0.6070 0.6456 0.7009

1% M7l 0.486 1 1.0160 1.4550 1.776 0 1.990 0 2.1320 2.3330
3%EMmiM 04130 1.1250 1.8970 2.6430 3.3710 3.9460 6.9350
5% il 0.7277 1.7210 2.6820 3.716 0 4.666 0 5.5050 9.909 0
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Fig. 2 Plumbagin accumulative release curve of different
transdermal enhancers in vitro
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