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Effect of different electrical parameters on transdermal delivery
of sinomenine using eletroporation
YUE Qi-feng', HAO Bao-hua', DENG Zhou-hu?, L1 Wei-ze', GUO Yao-wu®,
ZHANG Han', WANG Yi-chao', LLIU Sen'
(1. College of Life Sciences, Northwest University, Xi'an 710069, China; 2. College of Information Science
and Technology, Northwest University, Xi'an 710069, China; 3. Shaanxi Institute
for Drug Control, Xi'an 710061, China)

Abstract: Objective To observe the effects of different electrical parameters (voltage, shap of wave,
pulse width, and number of pulses) on transdermal delivery of sinomenine using eletroporation. Methods

The transdermal penetration in Franz diffusion cell for isolated rat skin of sinomenine was studied by dif-
ferent electrical parameters of electroporation equipment for Chinese materia medica, respectively. The
content of sinomenine per-meated abdomen skin of mice was determined by HPLC. Results The accumula-
tive permeation of sinomenine was correlated with electrical parameters, different electrical parameters
showed the significant effect on sinomenine’s transdermal delivery. The optimum electrical parameters
were voltage: 600 V, shap of wave: the combination of square wave and sine wave, pulse width: 500 ps,
number of pulses: 240. The permeation increased significantly and the increasing extent was 5— 100 times
compared with the passive diffusion. Conclusion Optimum parameters of eletroporation have an favorable
future for active constituents in Chinese materia medica to be transdermically deliveried.
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RAHER, ERBHBILAG T ARSEELNTF
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HREBERSE=09Y% BRARBEEMN YA
ARAD B EKR. PR, 2 (KRR SRk
KRB RARD;HL—2 RIERE . 79—1 B A
PBHR(EEPEHE AT ) B H B Franz
WEY #HE BRI P KREFEBRE SRS
Bl ) s 3 % WA B i A (Waters; 1525 & 5%, 2487
RS2 .
2 FEE4R
2.1 BEREBKAH & THARHM/NRUEE 20
g R EENEFNEEXRFELRHY L8
HE) 4 B BUAL B . 0 25 R 30 00 B R 0 3 R R
ENOBR BN A K s T, B S
BAEBEBRERA.
2.2 FHHEW HPLC e
2.2.1 K. 0i%8  Hypersil C4 (250 mm X
4.6 mm, 10 pum), FEhH . P EE-K-Z ZHe[52 + 48
(300 + 10) 1R BB & 1 ml/min; & 3 3 & . 262
nm; R 10 pl.,
2.2.2 HREMEMNLH EEHRIGFER 40 mg.
BT 100 mL EMP. MNERBER.IFMELNE,
B, 8B 0.25,0.50,1.00,1.50,2. 00, 2. 50
mL A 10mL BHAN . MUEKEHE, B9
ooy A 10 pl FEHEEANKFEESR 3K, IGH
BAMEBEREKECO R HANFEME TR A=
1 213.21 C—24 083,r=0. 999 6.
2.2.3 HWBPERBONE  ERUEEENES
FEDR X R S VR U, SR 10. 0 pL(3 Y0 s WA L
TR E BERE 10. 0 pL(3 30, RAVIMEEITE.,
2.3 BRAHRRK BUEEN 20 g B/MK, BB
Fe. R B A M B AR, BT B IEAO B  (FR =R T g
By, RAERE KR E gk T4 RGN F WY #it
o, A B T ) 2R Tt , BB B e B i, e
SETERE AT PE PSS b 35 B, IR AR 15 4 e o 0 1L
BT 32 C. AN INATEBIFW (6 mg/mL),
el R A 25 mL M I L BE4 M B TEAR
Heot b Uk (R orl oA A B R B R R T 8 1B
IR R REENSS), 2 T8 v #m
BMELAG TARSEERALRK, SRS EK
KR i <5 B HE WSO, B A B WO SR A HPLC B2
EREHWHERRE, TEANERSTE.
2.4 HHY A INEE, s Y81 b, B

EEBRBHERRE TESEaITH I hXER
EITEN57.12 pg.

2.5 ERBFLEERLIE . Bk REE 1 ms, bk
B 120 . BIE 7 A 100,200,300,400,500,
600,700,800.900.1 000 V 3 FE4Bli#4T s BFLIR LS
2 min, 60 ¥/min, 3£ 120 Mk b, R)5 10 min FI
B, NESHRNEREE TESTERNERED
B, ERNE 1, ATLAEH, B BFL Bk S & 3 3
BREPESBAE—F W, HEM 10 V ) 1 000V
BRETREEHER 600 V,HKE 100V, 600V
JEHREMER ZBBE LB/, AT BEE
TIRAHIEK . ke & 600 V,10 min K BHAET 8
KEEHYTE L h REBBLEM 5 5.

®1 FEKMEE 10 min XRARETR
Table 1 Accumulative permeation of sinomenine

in various pulse voltages at 10 min

WK /V BB B/ e WIK/V HBUE L bt/ pg
IRETY) 196. 931 00 219. 317
200 161. 943 700 88. 025
300 142.471 800 53. 551
400 117. 016 900 87. 211
500 114. 367 1 000 61. 835

2.6 AFEVET AR B E Bk RE 1 ms  Jkoh ik
B120 ROHLEE 200 V53 548 IE 9% 3 = f O L 8
W B IEE+ H W ERE+ =A% E%
B+EEE. A E+=ZAE. T E+EER. M
F+EEFEHETHEBILIARK 2 min, 60 X /min, 3t
120 ARk RS 10 min JFEOE I EHFHEMB T
BWE. tEEREHN RGBSR, S RLE 2. 7
DUR s BCL B B A W RAUE T N
RAREW ST BRI, BREEEIEZ+FEK
WHEE S EZEAGT 10 min KK ERES &
AREHT M1 b RBRETRE 5065, ALR%
BTHABEBIAGTHEREMBRRELBENE
W , 5 5 3 B4 8 BT A 0 00 20000 A5 48 ot 80 e 4
BB HBE.
%2 FAHAiEK 10 min RARB TR
Table 2 Accumulative permeation of sinomenine

in various shapes of wave at 10 min

¥ % Rfﬂﬁﬂi/gg ¥ % RBELR/ g
EX¥ 865.375 || EXE+ MK 419.733
Fi 446.250 || EHWHEHK 318.873
Rl 375.215 o HE+ =A% 2 736. 340
FEK 463.218 || FE+EEH 2 230. 308
EHB+HE 4598.869 | ZA¥+EEY 3 324.033

2.7 B FEERE R . B E B R R R
120 K. HL K 200 V, 43 B4 A 500, 600,700, 800,
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AT LA Y, e BOFL Bk b 98 18 BRV 3R %) K R R R ARE
BEAEEWE, FERBAKPREN RRETEMN
AR K ,500 ps %4 F 10 min KK BRRBET RN
BT B h RAREL BRI 13 £, 3¢ HLBEE b op
TEMER, RBUES & FTRABR, 8 1 ms g
RRENBILTEEATH M. RBEBERE, R
Rk vt (] S 4, BRARE S BB R R,
— B RRAH HFHT.
£3 REKPEE 10 min KRFETR
Table 3 Accumulative permeation of sinomenine

in various pulse widths at 10 min

B RIE /s RBUSM W /pe| BRODRIE/ps BB B/ pg
500 792. 250 800 625. 522
600 696. 575 1 000 33.395
700 698. 251 2 000 118.374

2.8 Jk RO B R < [ 52 WY b U ke SR 1
ms. L 200 V, 43 8l {# B 60, 120, 180, 240, 300,
360,420,480 Fk wi )k B #E 17 HALIA K 2 min, 10
min J5 BB, W BRI R B B H R
BERETE SRURE 4. HERAH, BEL Kk
BHEMNTHRBEEBEL R MBLA. FERRM
B A B K v U B 38 38 7R ik B —
ERRBZE FREDT R T, SEkRECh 240

Ao, BBk 44T 10 min RE BN BB T
BARWSHY B 1 h RERBELRMIL 4 £5. -
24 FEKPRE 10 min KRR E TR
Table 4 Accumulative permeation of sinomenine

in various numbers of pulses at 10 min

PRk B/ A REESR/pg| MWK/ RAELIR/ng
60 1 049. 000 300 4007.115
120 4 700. 993 360 3 490. 995
180 4 447.515 420 3 000. 000
240 5 220. 682 480 2 725. 236
3 itig
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HEARREW, ERHSEHmEEEH KRR, Kb
T B K o 3B TR R O 0 A ok e B ) R B e e B
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