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Effect of PEG400 Concentration in Receiving Solution on Drug Transdermal Test in Vitro

DU Zi-xuan', WANG Yi-bo', GAO Li-li', YIN Xing-bin', QU Chang-hai', FENG Xin*, NI Jian'"
(1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China;
2. Beijing Obstetrics and Gynecology Hospital, Capital Medical University, Beijing 100026, China)

[ Abstract | Objective; To investigate the effect of varying concentrations of polyethylene glycol (PEG)
400 in receiving solution on in vitro transdermal test of drugs. Method: 5-Fluorouracil (5-FU) was selected as a
model drug, by preparing different concentrations of PEG400-phosphate buffer solution ( PBS) as the receiving
solution, the receiving chamber did not add drug, the excised rat skins were treated with various additives for
12 h,then replaced by PBS and added the saturated model drug into the donor compartment to determine the
transdermal parameters of the drug. Meanwhile, scanning electron microscopy ( SEM) was employed to monitor
the effect of PEG400 with different concentration on the stratum corneum of rat skin. Result; The 10% , 15% and
40% PEG400-PBS groups had no significant effect on in vitro transdermal absorption parameters of the 5-FU. The
steady transdermal rate and cumulative penetration rate of the drug in 20% and 30% PEG400-PBS groups were
significantly higher than that in the PBS group (P <0.01, P <0.05). SEM indicated that wrinkle of the intact
rat skin gradually disappeared and a number of flakes were desquamated from the skin when the concentration of
PEG400 was above 20% in receiving solution. Meanwhile, 30% PEG400-PBS group and 40% PEG400-PBS

group were extremely wrinkled. Conclusion; In the rat skin transdermal test, the concentration of PEG400 in
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receiving solution should be controlled below 20% .
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microscopy ; phosphate buffer solution; 5-fluorouracil
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(51)2012-0001 , A SCP Je 1 2 ) 52 46 35 75 & 52 4
B4 AR B A TR R K
2 HEEHER
2.1 5-FU Ay & &8
2.1.1 g Agilent ZORBAX SB-C,, {8,
HE (4.6 mm x 250 mm,5 wm), Ji 3 AH K (B R I 1Y
pH 3.5)-HIEE(95:5) , % 1.0 mL«min ", Kl
K265 nm, #1130 °C, #ERE R 10 pL, 5-FU (¥4 %t
PR B I IR] 2 3. 97 min, £ 52 W v HC A B 23 % HJE+
e, WL 1,

—_— N = —

01 2 3 4 5 67

t/min

8 9 10

AL IR B iR €L 45 PBS; 1. 5-FU
Bl 1 24 hj5 PBS #Z % F 5-FU By HPLC
Fig.1 HPLC of 5-FU in PBS receiving liquid after 24 h

2.1.2 ZMERRFLE REMES-FU XI5 S
B, PBS il 55 & 4k B 4> Bk 0..001,0.01,0. 02,
0.04,0.05,0.08,0. 1 g-L ™A% B8 SR, 352 2. 1.1
TN AR S R T o DLW TE B R YA A AR, 5-FU
JoT B VR B R R AR AR A AR E TR Y = 527. 54X +0. 13
(r=0.999 9) , £ PEJEH 0.001 ~0. 1 g- L',

2.1.3 HEHRERE BUR b s R R 5-FU
Xt B (0. 001,0. 05,0 1 g L™") , 454 it ¥k
JEH6 MREA B E 3 d, 45 BAK P U 3 AR
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0.2% 1 0. 2% , & B4 AE % B A4

2.1.4 fREME  HS5-FU OB 2558 &, H] PBS
i 4 % B R v B 0. 05 g+ L™ R S I W, 40 0
0,2,4,8,12,24 h # 2. 1. 1 WU @i &40« , &
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EBIRTE](0.5,1,2,3,4,6,8,10,12,14,16,24 h) A
FZ W BORE 1 mL, I B B #h 72 45 4 Wil H 28 32 C 1Y
PBS HE S22 0. 45 pum G L U8 B8 o, 4% 2. 1. 1 33
T S E
2.3.2 ey e tb i AR A g AR AR A8
PR il Ze 1T 5 259 BT i vk B, vHE 5-FU ) B 1T AR
RRELE(Q) . HEAL T C, % n A B
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) PEG400-PBS ZH 1y J & Q,,, & & K4 i & 2%
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SIECRIEEIN, 25000 Q. 553 RS /N B, L
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n—-1
Q =V(C, + Y C)/A
i=1

6007 * RAubang]

B = PBS4]
S 500 4 10% PEG400-PBS
8 % 15% PEG400-PBS
8 400 * 20% PEG400-PBS
e ® 30% PEG400-PBS
= 300{ * 40% PEG400-PBS
%
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0
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t/h

B2 FAEANTHGAAERS-FUKNERRKHMLE(n=4)
Fig.2 Transdermal absorption curves of 5-FU after being treated

with different diffusion solution(n =4)

x1 AEEMNTHREAERK 2hE5-FURNBRERESH («+
s,n=4)
Table 1 Transdermal parameters of 5-FU after being treated with

different diffusion liquid for 12 h(x +s,n =4)

21 5 J/pgeem 2 -h ! EREL R pg
b3 2.37 +1.49 116.12 £69. 10
PBS 1.59 +0.87 69.52 +37.30
10% PEG400-PBS 1.82£0.80 77.91 +32. 88
15% PEG400-PBS 4.78 +1.30 205.68 £54.13
20% PEG400-PBS 12.35 £5.18% 530.29 +222.86%
30% PEG400-PBS 8.44 +3.41" 359.99 +141.87"
40% PEG400-PBS 1.05 +0.33 52.16 £12.99

"5 PBS 4L P <0.05,2 P <0.01,

2.3.3 BEYEBEAIEIE R OriginPro 2017 %K
X 1R AR B 73 % PEG400-PBS 43S 1) Q X ¢
HEATRRI LA, W3R 2. 245 2R K& BLER 40% PEG400-
PBS ZH &), HoAth 4% 20 34 Ge AR 47 1Y 805 Z 9 7 B2 1ih 46
(r>0.99); 1M 40% PEG400-PBS 4 DI & %% J5 2.
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— % J7 FEFN Higuchi J5 72 317 005 ROR & A BLAH
I & Ritger-Peppas 7 2 5 & B B M =

%2 5-FU i
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Table 2 Fitting equations of cumulative penetration amount-time models of 5-FU

n=0.497 3,450 0. 5, Ui Wiz H 25 W) 09 385 FZ 47 M DU
Fick ##m 3£,

451 ERITE — R Higuchi 77 & Ritger-Peppas J7 2
Ak #E Q=4.1927:+12.429 3 Q= -161707.8135 (1 - Q = 22.408 31, - In (Q/100) = 0.517 Olnt
(r=0.997 4) e 000003ty (120,914 8) 11.088 6(r=0.9258) 1.773 5(r=0.928 9)
PBS Q =2.810 8 +0.2390 Q =17 387.333 5(1 - Q = 15.094 0¢,, - In (Q/100) = 0.956 9lnt

10% PEG400-PBS

15% PEG400-PBS

20% PEG400-PBS

30% PEG400-PBS

(r=0.9980)

0 =3.219 2t +2.4349
(r=0.994 0)

Q =8.468 2t +0.623 0
(r=0.9995)

0=21.8509:-0.341 5
(r=0.999 6)

Q=14.943 2t +3.4063

002y (120,997 9)

Q =212.949 7 (1
01860y (120,997 6)

Q =28 738.044 5 (1
e 0903y (120,999 4)

Q=-9578.714 5(1
e 000220y (L _0 999 7)

Q =3 230.803 8 (1

15.714 6(r=0.936 2)

Q = 17.611 4, -
16. 684 7(r=0.971 6)

Q0 = 45.652 61, -
47.907 0(r=0.945 8)

Q =117.569 3t,,, -
124.962 9(r=0.941 8)

0 = 80.869 1r,,, -

w2

)

.459 8(r=0.999 6)

In (Q/100) = 0.967 2Int

.2510(r=0.9965)

In (Q/100) = 0.994 2Int
442 6(r=0.99917)

In (Q/100) =0.992 5lnt

.505 7(r=0.999 9)

In ( Q/100) = 0.999 3lnt

(r=0.9995) %) (r=0.999 6) 83.040 1(r=0.953 8) 1.861 4(r=0.998 4)
40% PEG400-PBS Q=1.85321+9.436 1 Q = 55500 7 (1 - Q = 10.227 1, - In ( Q/100) = 0.497 3Ini —
(r=0.9863) e 08280y (120,924 2) 1.8029(r=0.982 8) 2.3527(r=0.9871)
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Wt 4 B B, I S BT AR FE S FE 500 FE R LR T
IR IR, UL 3, 25 5L & B IE 8 Bz ik 2% 1 42 4
G MR, B PR EE R U s R Ak B 4H, PBS 41, 10%
PEG400-PBS 4 fil 15% PEG400-PBS 2 V% 7 Bf] i 2%
S, R R % TR A% B R, JF A LA HE S T 20%
PEG400-PBS 4 J7 ik 48 4 N BH (., Bz Jbk 3% 10 ) 30
s R R Y, B DY 30% PEGA00-PBS 41 il
40% PEGA00-PBS 41 F7 Jik He B 48 4 , 2 10 3 B0 K

5 AR
3 i

AR B TEHEIE PEGA00 Xt 4 ik 1 B bt e M Jo 1)
S AR 25 4% PEGA00 X s ¥ 14 25 9 iy B VE T
RIS HIA TA) 4 B 20 B i) PEG400-PBS 4b B B2, 2
JE K 1= T PEG400-PBS ity PBS, #Hi A 25 4
R 37 Rz WSO 0, AT AT 25 1 9 T R Q ok
W B %k B 5 R BT Y A . S-FU TR K i gk
ALK E] 12,41 g+ L7, HOHE Bl R 47, B Al
2 VLA o 2Kk 245 W) AR SR 2E A7 388 B e i il B,
ARSI P 5-FU g BB 259, T OR UE LL PBS £
S 42 52 I B O 3B e W i AR R T A A

AIEH k4 B. K 4 ¥R 4 ; C. PBS 41; D. 10% PEG400-PBS 41 ;
E. 15% PEG400-PBS 41 ; F. 20% PEG400-PBS 41 ; G. 30% PEG400-PBS
4 ; E. 40% PEG400-PBS 4]

B3 AENEABERREKNBEBE(x500)

Fig. 3
500)

SEM of isolated rat skin in different treatment groups ( x
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KT i 1k Bz BRAE A B[] 375 F 2ok FR b kAR T S A T
il PBS F1 PBS-PEG400 )i 2 v i AGE it JR K % &R
BRREE (M 0.1 g- L7, LIGK BB
Hig',

A ISR A R AR B £l 2 T BUR Rkl
BRI, B S 2B AR R R R A4
R IKEE PEG400 1A 43 B my 38 Bz ik 38 42 M
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Q. WK, 40% PEGA00-PBS 41 25 ¥ i & S 5
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PEG400-PBS HE ¥t 48 K B A2 ik 1F & 4= B 45 4, 1
30% PEG400-PBS 1 40% PEG400-PBS fig {ifi & i}
JUR A A i, Rk s BREJRS , 3 T i PR A e A RR A B
PEG400 W5 3% .12 fm T K B ik B BB T 52 1 1
Bl 3T A K BRL R R 2 7Kk e 4 ELE L & Dt i W R AR
40% PEG400-PBS 2511 J F1 Q,, 5 PBS 44 Lt
PRTE T L N RN NN A Sy W2 N
Hoq 5B

0L 25 33 K AT B N R AT B G
2751 {0 40% PEG400-PBS 4 LA Z 94 5 FE . — % )5
F2FN Higuchi 77 2 #4700 & ROR B A B Ritger-
Peppas J7 BRI AR Q = k", 1 31 BOW $5045 3] InQ =
nlnt +Ink, Ho n A BEMSE. n=0.5 B3RV E K
1M Fick $7H;0.5 <n < 1.0 I J& T —Fh 5 %
B, BD Y HOA B BRI & s n = 1 B TEFH
B, L4 Ritger-Peppas J7 2 & Bl 40%
PEG400-PBS 41/ n =0.497 3,423k 0.5, Hi& & 17
IR Fick §7HL, UL 2 K 19 PEG400 & 143 % £
HOAR B R B B AT Sy, R AR A R BB AT O
5 J 52 5 v 452 52 WU 0 R B 8 R 23 0 5 R AR AR
52 MR, 76 3k 25 B AF 5 T X 42 A2 S 3R Y % 1k 2
AR T TE A RO O T, 2 e TR BE S N R T g
Wl A2 25 W) 3 B2 AT R o AR SR 24 W A O 2
J S B2 BRI 25 2 0 A2 Ak, T W 42 52 KT 24 ) 85
Bz AR A 52 e, 25 IR I 3 BT — g AR G TR
BHIEFTLL PEG400 A Sy 422 52 W i, FLAR B 43 B30 i
P <20% .
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