T R AR 2017 4 3 F45 38 45 3 1 hitp://www. ajsmmu. cn
. 294 - Academic Journal of Second Military Medical University, Mar. 2017, Vol. 38, No. 3

DOL: 10. 16781/j. 0258-879x. 2017. 03. 0294 - X

AR PE SRR 58 R 3 X S-F bR ME I DTE?“'HZMI\**ESI%JLé Al

thawml,n wL REELH O AL.w FLERWT T Al
L. 55 7R P O SR RO A O 2 L L 200433
2. 58 TR BERAE 2 B AU O 5 L ¥ 200433

[(HEE] 8@ B 5-FIRENE(5-fluorouracil. 5-FU) W3 A b 05 1Ak 25 Be S M PEBEAR AR i 37 5% 5-FU {4 4h
BHORAEEN ., ek SRAWIEBRETBEARS 1 000 V AURMEIERAAH —2 000 V Gk M3 ik, DUEBUR
Eudragit E100 g 8RR = T i 34 8 55 AT PE U A Ak 2% 42 95 790 il 4% S AR PR SEAR A4 5-FU 50], B[R 32 % 4%

JEBEE Eudragit E100 84835 /K ¥5 H: ZUER A SR RS E AR 5-FU W5RIAHIDC S E 320 384 1 23 a3 i 2 5-F U
WA B ik T o I ER R 19 Franz 5 50t 1 55 200 A €635 (00 5 5% PR SE AR PR i FR 5 %) 5-FU (RSB R 1) 5
M., &% (1) 0.25 g Eudragit E100 335§ Eudragit E100 )5 & FbA 55 = 100 K 712U 9 5 4 50k 3%041
AR 5-FU ISR IRALAL T . (2)—1 000 V BEARARFI—2 000 V BEARRIGMEHE T 5-FU BBk . B e il g 4 gt
VERIEGR . (3) 55 320 KAt A L SOk SR AR R A i 40 B0k 300 /K I M R i — 25 4 8 T 5-FU i
SMBIICRE(P<<0.05), %  FUBHREER IR S KIS MR AR RERFAIR 5-FU WS AGHERE 1 et 5-FU (MIARSMBEI, W5 &
16 filt PR IR A PR B2

[RBIR] AR 5-TUPRWENE s IR s 7K U s i L 4

[FESKE] R 943.42 [xaktrERm] A [XEHS] 0258-879X(2017)03-0294-06

Effect of electrostatic field of negative polarity electret on in vitro release behavior of 5-fluorouracil patch
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[Abstract] Objective To explore the effects of prescription optimization of 5-fluorouracil (5-FU) patch and
electrostatic field of the negative polarity electret on the in vitro release behavior of 5-FU from the 5-FU patch. Methods
The corona charging technology at ambient temperature was applied for preparation of —1 000 V and —2 000 V
negative polarity electrets. The negative polarity electret 5-FU patch was prepared by using Eudragit E100 as pressure-
sensitive adhesive (PSA) , tributyl citrate as plasticizer, and water-soluble azone as chemical permeation enhancer. We
used the single factor method to investigate the influences of PSA, plasticizer, water-soluble azone and negative polarity
electret on the relevant parameters of the 5-FU patch. The optimal prescription was screened by orthogonal design test.
We also studied the influence of negative polarity electret on the in vitro release behavior of 5-FU from the 5-FU patch by
using modified Franz diffusion cell and high-performance liquid chromatography. Results (1) The optimal prescription
was fitting when the mass of Eudragit E100 was 0. 25 g, the mass ratio of plasticizer to Eudragit E100 was 55 # 100
and the mass fraction of water-soluble azone was 3%. (2) Both the —1 000 V and —2 000 V negative polarity electrets
used in this study promoted the in vitro release of 5-FU from the 5-FU patch; and the promoting effect was proportional
to the surface potential of the electret. (3) Compared with the single use of 3% water-soluble azone, negative polarity
electret combined with 3% water-soluble azone significantly increased the in wvitro release of 5-FU from the 5-FU patch
(P<C0. 05). Conclusion Negative polarity electret and water-soluble azone can reduce the holding capacity of the 5-FU

patch and promote the in vitro release of 5-FU from the 5-FU patch, and the promoting effect is more significant in the
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combination of them.
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Tab 1 Influence of plasticizer on adhesive

power of 5-FU patch

n=>5

m(plasticizer) : Initial adhesion Holding capacity

m(E100) (ball number) t/min, Tts
30 ¢ 100 3 >>120. 00

40 : 100 4 >>120. 00

45 : 100 8 123.26+2. 69
50 & 100 11 88.63+1.41
55100 12 69.61+3. 85
60 : 100 14 42.6142.82
70 : 100 18 23.89+1.90
80 : 100 19 9.79+1.07

5-FU; 5-Fluorouracil; E100; Eudragit E100

% 2 E100 3 5-FU REFIFE A1 B9 5500
Tab 2 Influence of E100 on adhesive power
of 5-FU patch

n=>

Initial adhesion Holding capacity

E100 m/g

(ball number) t/min, rts
0. 15 7 >>120. 00
0. 20 8 95.88+1.79
0. 225 11 71.73+£1. 31
0. 25 12 62.61+1. 28
0. 275 13 55.70+2. 46
0. 30 14 47.68+2.33
0. 35 15 36.08+2. 47
0. 40 16 27.78+1. 84

5-FU: 5-Fluorouracil; E100; Eudragit E100
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Fig 1 Influence of water-soluble azone on
holding capacity of 5-FU patch
Control: 5-FU patch; 1%-5% Azone: 5-FU patch with 1%-5%
water-soluble azone. 5-FU. 5-Fluorouracil. * P<C0. 05 vs control

group. n=5, TEs
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Fig 2 Influence of negative polarity electret on
holding capacity of 5-FU patch
Control; 5-FU patch; — 1 000 V. 5-FU patch with —1 000 V
negative polarity electret; —2 000 V: 5-FU patch with —2 000 V
negative polarity electret. 5-FU. 5-Fluorouracil. * P <C0. 05 vs

control group. n=5, x=*s
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Fig 3 Influence of 3% water-soluble azone on
cumulative release rate of 5-FU in vitro
Control; 5-FU patch; 3% Azone: 5-FU patch with 3% water-soluble

Azone. 5-FU; 5-Fluorouracil. * P<C0. 05 vs control group. n=6, x=%s
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Fig 4 Influence of negative polarity electret on
cumulative release rate of 5-FU in vitro
Control; 5-FU patch; —1 000 V electret; 5-FU patch with —1 000 V
negative polarity electret; —2 000 V electret; 5-FU patch with —2 000

V negative polarity electret. 5-FU. 5-Fluorouracil. * P<C0. 05 vs control

group; £ P<C0. 05 vs —1 000 V electret group. n=6, r¥=+ts
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Fig 5 Influence of 3% water-soluble azone combined
with negative polarity electret on
cumulative release rate of 5-FU in vitro
Control; 5-FU patch; 3% Azone: 5-FU patch with 3% water-soluble
azone; — 1 000 V electret + 3% azone: 5-FU patch with 3% water-
soluble azone combined with — 1 000 V negative polarity electret;
—2 000 V electret+3% azone: 5-FU patch with 3% water-soluble azone
combined with — 2 000 V negative polarity electret. 5-FU. 5-
Fluorouracil. * P<C0. 05 vs control group; 2P <C0. 05 vs 3% azone

group; A P<<0.05 vs —1 000 V electret+-3% azone group. n=6, zr+ts
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