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Linear regression analysis of drug release rule in electret 5-fluorouracil patch
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Abstract: Objective To study the drug release rule in electret S-fluorouracil (5-Fu) patch by linear regression method. Methods
The electret 5-Fu patch was prepared by electret technology and pharmaceutical method, and the cumulative drug release from
5-Fu patch were detected by high-performance liquid chromatography. Regression analysis was performed on the test data to
make it possible that the drug release rule in electret 5-Fu patch be modeled. Results Electret provided stable electrostatic field
for 5-Fu patch, and the size of electrostatic field had positive correlations with the equivalent surface potentials of electret. The
electrostatic field of electret 5-Fu patch effectively reduced the adhesion of patch, thus realizing the regulation of 5-Fu drug
release. The smaller the adhesion of patch was, the higher the cumulative drug release (Q) from patch was. The drug release
rule of electret 5-Fu patch accorded with the followed regression equations: V>0, 0=(0.003V+13.47)¢7+0.136 6V'*+47.574; V=
0, 0=13.767¢"+48.052; V<0, 0=(-0.003 8V+13.471) £*+0.162 2(-V)"*+48.442. Conclusion The electrostatic field of electret can
regulate the release velocity of drug from 5-Fu patch and the polarity and equivalent surface potential of electret are the key
influence factors for the regulation.
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1.1 SEIe# A E ERK

R (PP, J5 13 pm, H ARk 24,
5-Fu( B AEY TREA /AR , Eudragit E100 (7
Rohm 23 #)) , /KA A /K W5 Frgik = T g ( Lk
T [ 25 5 A 2E R A FRA R o
1.2 MEF &l &
1.2.1 HRERHE HIRAMT A5 BHEE R
I R 58 (R R TR i 5 R o I BT A ) %
KINHN 6 cmx6 cm i 5 B9 XL AT PP B EA T FeHE . £T
JFESEUR+15 000 V(EE-15 000 V) , 43 5172 Hil b =
%742 000.1 000,500 V(5%-2 000,-1 000.-500 V),
% 8 min, B AT 4175 2 000, 1 000,500 V (-2 000,
-1 000,-500 V) [5ER A
122 5-FulsF 53Rk S-Fu s FI B 81 & KE &
Eudragit E100 758 — T B | 5-Fu H458 e 7 5 i 72
OYVIRT IR S A 2)E BRI . Kz
SRR TR R L TRIRE A 4 cm>4 cm, R T
FARFET 12 h G B G B RG)2 , BV AT 45 S-Fu il . K
5-Full§153-515 2 000,11 000,500 .-2 000.-1 000,-500 V
YKL G, A5 AH N S E SE R A 5-Fu IG5
1.3 EFIFEHESWMFAMBEHENE WL
2 W [ A GB 4851-1988 FLAE (1 5 kil i ', )
FH Franz % Jz 47 B (RY T-12B ) 1 i OB A3 B A%
S5-Fullfi -5 3E M 1A 5-Fu R0 A 259 A SR BRI 1A T
D4 . Franz 4 #0252 % i i PBS 2% M1 (pH=
7.4) K 5-Fu U 70 FIAS [) 25500 B A 4 S-Fu I 5]
B TS 552 2 22 A 590 e i o 1) 4 52 = 5T
55 PBS & W i 2 o, KU IRBE BEA 37 °C #E F 18
FEFE LR 500 t/min, 73 5] F 2.4 .8.12.24 .36 .48,
72 h AHEAZ i UK | [ B b 7 45 o 9% vP R, A 4
0.22 pwm AL UE MR 8 5 15 2 5-Fula i, £ B s s0
AETEAL (SR LC-2010, H A B\ 5] I 5 064 T
BUAAE, AR 5-Fu 19 b o i1 25 60 2 05 5510 19 5-Fu
SRR,

PR BB ) TAE 25y - (A C18 4 Gl Eh
A, HE K 250.0 mm, A 4R 4.6 mm, SERHEOR B A2 S

AR %354
um) , Kzl 4 265 nm, ik 1 mL/min, #3540 °C, i
FEFR 10 uL,

1.4 Git=FH%E

K SPSS 21.0 e 2 B4 X6 £ i 2 47 [m] 3 43
B AR R A RIFAIBHR LG UL, Stk gn K
4 0.05,
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I — R /I E B2 R g WU ) 0 e 2, R
JINAE SR AR A5 255 3 T L A7 5 S A A3 o i 7] 45
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Fig.1 Absolute value of potential difference between two sides of

the patch changing with time (2=10)
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I OCHY OC R, R TH LA ER O, I 7 8 1 )
112 0001 000 V EEHAA 5-Fu i) 14525 7143 K2
[ Ay 5-Fu i35 1Y 72.38% Fl1 85.65% ; (3) S5 40 3¢ 1hI
A7 A T) A9 2 B W P T A A S-Fu W 3 945686 0 K/ NG
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Tab.1 Lasting adhesion of electret 5—fluorouracil (5—Fu) patch (n=5)

Positive eletret 5-Fu patch/V

Negative electret 5-Fu patch/V

Item 5-Fu patch

500 1 000 2 000 -500 -1 000 -2 000

Lasting adhesion/min ~ 83.96+4.65 82.42+3.27 71.91£5.50 60.77+5.28

82.48+4.42 72.3243.83 61.25+5.94

2.3 MEFIZGRE AR

#2451 5-Fu GRS AN RIS AN RISk T L A7
AR ERR A 5-Fu 7R 25 M RECSE 4 0~72 h 45 2RI RN [F]
22 SRR . SRR s : (1)0~72 h, T
AR 2 SRR RGN TR B T
ARIRITRIEIRG A, SRBURE 2yt AR BRI N ; (2)
Al — 220, 55 5-Fu W) F1 98 SRR 25 AT L, BEAR A 5-
Fu It SRR 25 1 B R R R E OB, ELBER (445

R AT FL AV g, W R SRR 2 K. 72 h, 1000,
2000 .,-1000,-2 000 V H:AR A4 5-Fu Wi 751 1) SAFURE 24 1
I3 5-Fu i) AR 2 1 11 1.18 L 1.31 . 1.24 . 1.40
¥, DI B AR A T R S-Fu RN 2GR ; (3)
[ 220, A RIS Ak e T A, SRR TR AR S-Fu i)
() BB 2 2 T IEM PR S-Fu il . DL L4520
FEH AR AR S5-Fu il ) SRR 24t B S () AR AR A7
GEAR AR M RN A5 A8 3R T FL S R/ N

=2 EFI B2 RARAE (n=6, pg-cm™)

Tab.2 Cumulative drug release from patch at different time points (n=6, pg-cm™)

5 Positive eletret 5-Fu patch/V Negative electret 5-Fu patch/V
o patch 500 1000 2000 -500 -1 000 -2 000
2 55.06+11.11  63.28+13.90  69.10+15.04  72.33+17.30 66.82£15.78  72.17£16.27  74.07+17.48
4 74.25£90.27  75.00£16.32  83.46£19.74  86.80+19.91 79.43+18.80  87.74420.44  90.83+20.37
8 90.27+20.68  91.36+21.22 100.35+23.70 111.79+26.42 94.63+22.87 105.00+20.40 119.34+17.72
12 102.5514.27 104.68+14.72 115.19+17.89 128.11+20.27 109.20+17.65 118.97+18.40 133.76+19.81
24 122.56+18.34 125.35419.53 137.81+20.71 158.07+24.58 130.14+20.50 143.60+21.15 167.49+23.45

36 135.84+20.34 140.98+21.26 156.91+23.55

48 142.62+10.70 149.25+19.40 173.27+24.80

72 156.14+20.46 163.12+21.43 184.82+25.49

177.63+27.01 145.75+16.73  165.59+24.27 190.15+27.72
192.24426.37 156.73+19.47 179.66+25.17 205.40+26.99

204.88+28.93 169.23+23.07 193.67+27.01 217.98+30.01
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Tab.3 Linear regression model of cumulative drug release from 5—Fu patch at different time points

=3 MWFI RARA BTN R EIRE

ANOVA
SN Patch Regression equation R
F value Sig.

1 5-Fu patch 0=13.7671"+48.052 144.908 0.000 0.960
2 500 V 5-Fu patch 0=14.3261"+49.624 256.653 0.000 0.977
3 1 000 V 5-Fu patch 0=16.799¢"+51.976 333.999 0.000 0.982
4 2 000 V 5-Fu patch 0=19.402¢"+54.127 193.273 0.000 0.970
5 -500 V 5-Fu patch 0=14.7671"+52.503 276.107 0.000 0.979
6 -1 000 V 5-Fu patch 0=17.5781"+54.159 370.163 0.000 0.984
7 -2 000 V 5-Fu patch 0=21.0591"+55.062 181.516 0.000 0.968

SN: Serial number; ANOVA: Analysis of variance; Sig.: Significance test
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Tab.4 Regression coefficient a and b based on the equivalent

surface potential V in the regression model

ANOVA
Potential Regression equaton ————— R’
F value Sig.
V>0 a=0.003V+13.47 63.222  0.015 0.969

b=0.1366V"+47.574 27.557  0.034 0.932
V<0 a=0.0038(-/)+13.471 115.333  0.009 0.983

b=0.1622(-V)'"*+48.442  51.467  0.019 0.963

PRI 7] 25 i) 2] SR AFURE 245 it PR A TR S il
AT LU, G5 RN 2 B, 45 S 50 2H I 551 45 i )
SRR A A S S ) A AR 22 1
/NT6.3%, U A AR B BB A5 2 4 M 34 0~72 h A A
5-Fu 500 9 25 MR TIOL A -

PRIIE , B A AAR 5-Fu U 5510 %) 225 0 R TR A 2 e [l )
TN V=00F, 0=13.767¢"+48.052; V>0, 0=(0.003 7+

13.47)¢7+0.136 6V'"*+47.574; V<0 I} , 0=(-0.003 87+
13.471)174+0.162 2(-V)'*+48.442.,
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Fig.2 Comparison between calculated values

and actual values of cumulative drug release
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