JHE TR B Ry i) 28 S HARSING f i335 e o2

T A AR FRE RAS RER S BEE AR (I ABAF R ANEAA T RIZE
LEEANERFLELLDE 8 AE 6TI000;2. 5 AAAE AR AR FEATER RN, 28
KE 67100033 FEA GV ER, &4 610000)

FE4ES  RI69;RH41 XEARER A
DOI  10.6039/j.issn.1001-0408.2020.02.07

XEHFE  1001-0408(2020)02-0160-05

H E BT RENTRAENGHNE L L AR ERINER S ERE, 7R RRER T AL, AR LHE
(PVA-124) \ RK LB b wkiR 80 KB 69 A 2 4 B &, R0 5 B3R AR R SR B 70 AR 64 ax L B 1] s B bE 3E R 35 4 E
Fo A0 FEATEAT IR, ) B iR A R A 7 o Ak AR A 7 6 B sl b o) &4 R R 4K 25 )1 A (300,250,200
150.100.50 mg/mL) #4 R, St £ RA R KRB A%, AAZRAMEE XN ZN B b5, FRATH7EFHLE, REAKAY
AR, AT E P AKRE 2 F(100,75.50 mg/mL) N B e A #EATR N2 55 X, 28 T % 15.30.45.60.75.90.,120., 150,
180 min B BALM 7, SFit B Bokwgibikid & 4R PVA-124 KK LB Hib iR 80 £E# A F 041 4 2.5 ¢.7.0 mL, 1.97
mL.0.07 mL.,0.28 mL (¥4 50 mL 4 7 & ) B 69 0 3 sk B K FT 4L 7 A s N B R R K825 & 5 100 mg/mL. N Z%4F
M Ty ke AL A A 3.125~100 pg/mL, & Bk HEE T DR AR F R FSZRRSDHNT2%) 5. P
AR 255 B ok A 095 F 1R & 4 ) 4 608.42.,384.19.158.20 pg/(cm®-h), 2538 bk 4b Jr #1 &-09 1 B a kAR B ) 42
JREAEE T4, BB F T4 100 mg/mL; 75 mg/mL 2 25 B 49 A7) Bp T8 30 B A 2087 b R E 5 AR R E .

KEIA Nk R AL R AL KR 25 E R Sk F

Preparation and Study on in vitro Transdermal Characteristics of Tetramethylpyrazine Pellicle

WANG Ying"*,HE Yanan’, CHE Yihao"*, YUAN Shimeng"*,ZHAO Hairong"*, WU Xiumei"*, YANG Zhibin® (1.
Institute of Insect Biology and Medicine, Dali University & Yunnan Provincial Key Laboratory of Entomological
Biopharmaceutical R&D, Yunnan Dali 671000, China; 2. National-local Joint Engineering Research Center of
Entomoceutics, Yunnan Dali 671000, China; 3. Gooddoctor Pharmaceutical Group, Chengdu 610000, China)

ABSTRACT OBIJECTIVE: To preliminarily optimize the preparation technology of Ligustrazine pellicle, and to study its in vitro
percutaneous permeation characteristics. METHODS: With the amounts of PVA-124, ethyl alcohol, glycerin, tween-80 and azone
as factors, single factor experiment was used to optimize the Ligustrazine pellicle matrix formulation; modified scoring standard
was used to evaluate the film formation time, film formation ability, ductility, uniformity and the presence of bubble. On the basis
of the optimal matrix formulation, the pellicle with different loading amount of ligustrazine (300, 250, 200, 150, 100, 50 mg/mL)
was prepared and its maximum loading amount was investigated. HPLC method was adopted to determine the content of
ligustrazine, and methodology investigation was conducted. Isolated back skin of rats were collected, the percutaneous permeation
test was conducted for high, medium and low loading amount (100, 75, 50 mg/mL) of Ligustrazine pellicle. At 15, 30, 45, 60,
75, 90, 120, 150, 180 min, the sample was taken and the permeation rate of ligustrazine was calculated. RESULTS: When the
amounts of PVA-124, ethyl alcohol, glycerin, tween-80 and azone were 2.5 g, 7.0 mL, 1.97 mL, 0.07 mL, 0.28 mL (in terms of
50 mL formulation amount) , the optimal matrix formulation of Ligustrazine pellicle was obtained. The maximum drug loading
amount of ligustrazine was 100 mg/mL. The linear ranges of ligustrazine was 3.125-100 pg/mL. The specificity, precision,
reproducibility, recovery and stability investigation of content determination method of ligustrazine were all in line with the
requirements (RSD<(2 % ). The permeation rate of high, medium and low loading amount of Ligustrazine pellicle were 608.42,
384.19, 158.20 pg/(ecm’-h). CONCLUSIONS: According to the optimized formulation, the prepared Ligustrazine pellicle had a

short film forming time, stable and reliable quality; the
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rate range of effective plasma concentration of ligustrazine
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Fig 2 Transdermal permeation curves of Ligustrazine
pellicle with different drug-loading amounts
PER B o BRSUBSEI E] Ry A dE bR oh L BB (342
JE SV RE ISR AR SR R E VRPN, DR I AR BRI ZH X6 1
GEVFOMARUETEAT 1 Bl R, R SN I | mig A 55 1)
43, IR R VRN IR B 0 AR b, e HALTE
0.3 5 MR TFAETE—E UM A RE J v B350 8 A7 <0
MBS, MRS AE BEE 7 0.2, 38 55 TR AT
BRI HER 1
A S i o B R BB AR R TR IR
SOy =ES @ STl R S N s’ e o I AT R S i
B/ LA o BT 20 i R0 ) e R 3802 2 hy
100 mg/mL . ASBFE 43 5% ¢ 1 5 AR (100.75.50
mg/mL )3 M2 )15 R R ) (AR i e ik L 25
R EE P AN 2.54 em’ BT, 75 mg/mL
R EIR BS54 384.19 pg/(em®-h) , LA
SCHRHR TE (9 ) 1125 AT 06T I 24 R B2 (1475 375 3 AR Y ]
Bl 157.17~488.085 pg/(cm’-h) ™, B {82 1| 25 W v
R R0 2 i — AR e 1 S KA
g5 b AR B IR A TSR IR R )20

2T HARSMRE IRV , ] o8 208, A 75 mg/mL
B TR B 0 AR SINE 335 3 3 AT R 3 )1 25 WA 8
2R B 1B I R ] . (PR I 45 SR T0 Tk 5 4 I
WA P A R R s ), DRI B I 7 0 — 25 PPN 1 55
VR RS (R A P9 AT R A2 Ak FFIEA T B ST, LA
SHAZAFR R T A RN, SR At B 22 ) BRI
S22 ik
(1] XURE AEEL AR, 3 )12 GRS A i i 7 e

TRNAMFENI]. P B IR E 5 2 & ,2012,22(18) : 23-27.
[2] i, RWAT, 3¢, 5. Ch O A 2017)%

SRR P E s A 4 & ,2018,23(1) : 3-6.
[3] EXGRIINEREGRIRTT Sk NG e T8 1 42 6117 00

X[ M EH 4 &,2003,10(1):29.
[4] FERIPE, =R, GRS HPLC B )1 7 WE7E/ Bl

T R B R D). P B 25 45,2008, 19(9) : 654-656.
[5] SRAEMSERIR =5 i 24 BRAE T K i PRV R[], = 25 3

3%,2006,25(11):1179-1181.
[6] HHME &, X054, e, & )15 %3 R 5% ik

JEUE T ¥ E 2R F 5 3R,2014,16(8):162-164.

China Pharmacy 2020 Vol 31 No. 2 - 163 -



BETIRPE AL IR 45 4 - 70 - ™ A ek 2 TR B A ALIR YT B
A" VR LA A5

XRLE KRV CERE A ARk A R IERE, FiLE L IREE & L(LAATE
BAFREEGZR, KA 6L 2HEEEAAFH R LR, LFE 85000053 A PEHAFRKES
FARERR AL F O, KA 611137)

FE4ES  R29;R285 XERERE A XEHS  1001-0408(2020)02-0164-09
DOI  10.6039/j.issn.1001-0408.2020.02.08

B OE B RIRSARBANGT AR B R KGR E W R M TRAA L F ik A3 E ) T A S AR G
PN L) AIRYE MR R A A FEARR  MEXETEMBER NSk ZAR T LA E Em oS 002
M, 554 B Gephi 0.9.2 2 4« M & M s a7 “ A " gm ey “ Ly - -k gm "M%, AR T RAHERFSMTE AMNNST
0 E AR A & Tk B A AL ES O HOR A, A I BATMAN-TCM M 2425 32 52 8 5 F & TR A 2R 5% B8 Jein i & |, 4 0
ETCM £ 35 A& “ B g 09 48 2 ¥e A7 & 5 78 0% 1 15 & 2L R ¥e A a9 2 mh b F) A DAVID 6.8 & 415 8 532 IR 3038 B 34T I W A
e (GO) % #7 F= KEGG 18555 4 9 #7 , 4 JA) Cytoscape 3.7.0 244 # 5 Aok g & Au-“ A" g - Yo AR - 18 55 W) 255 847 M) 44 36 4 5 o
Hr, VAR A S ¥eAF . VA Glide score A 3F 35 4%, #) A Maestro Version 11.1.011 244344 £ ik 4500 $edn 5 2ok it & 20 A 20w & 347
aFatdE, AR5 BRBEALSITT S AR BREFPALES, ATTHNERS. EFSRAE HAE, =0k
AR A 2, XA R FENE, FRATEEL A BE AR A - R R A P s s AR
DACF AR K G R TR ARk -BUME  F -5t k- 2 (IR EML=430)%, H135) Bkl & AUA 20R 5 B A2 3047 2 306
A CBART R AR R AR 211 A G S R e AR 32 A, i xd B 69 A RO 2L 29 4F . GO AT TAM B 52 AR K 4R R Rl de R 240
TFHINR A AL, AR R KR MR FERFApFERf S THAL, KEGGE ELREFWA L
(P<<0.05), #F B AP 95 R0 B F (TNF )45 5 i@ % e iR 2 S 2 5 8%, Bok A dL-“ A4 fm-Yetr- 1@ 5% W 24, A8 2o 4 e
AR VB B 944 (34 460 45 TNF ., B A48 % BT (FAS) . & @2 it /~% 6(IL6) \IL10, B A48 % B -F etk 48 K 3% & i 6(FASLG) (47
5 I F Nt B AL 48 2(PTGS2) ILIBF Z M & P e s e lf, 28 52 TR 6 L6 F AR % F RS A 2080 A’
fEAe Sy Bk FRKAR R ) Pi-cation 4t S iE 4k, KB G ST AR RAVER

KR W Ak A A B RUGRE A K kb Ak M 2 18 S - F At A

S S S G O O SN Y

[7] GRER B, E 4R 3 Rt e BN 3 % [13] SKACE, Bph, 223, < O H B U5 ) Ento- 1T % 15

R NEF) A ST % P, 1415296 A[P].2003-05-07. A B S AL E AR 5E 3], o 32 25,2018,49(9) :
[8]1 FmH.Mfa)I =5 el FIAF Ik [J]. 4+ 5 4 K4 #7,2018 2108-2113.

(27):46-47. [14] 13 BRIDELL, XA , 4. SERR L i VA HEE R0 Fic FEE A e %
(9] ATAEME Bk A oy 4 & 2% K FOKAT 7 [D].3F R : 1 JFRIARIELD). o B 3675 7] 5 4 &, 2012, 18(5) :27-29.

IR BEZ R, 2016. [15] K88, S, 25 BE , 5 AN [RIES2 0O s B Tt 4 1)
[10] VITORINO C, JOAO SOUSA, PAIS A. Overcoming the MRS BB BTN [T]. P b K F 2| (F A

skin permeation barrier: challenges and opportunities[J]. F318.),2004,43(5) : 86-90.

Curr Pharm Design,2015,21(20) :1-2. [16] P2FR, Belh, 5275 4 , 5. HPLC i 5E fib 73 55 w] s AR A1
[11] AHAD A, AQIL M, ALI A. Investigation of antihyperten- 75 [ WAL, o B BAR R ) 25 52,2014, 31(7) : 839-843.

sive activity of carbopol valsartan transdermal gel contai- [17] B, o Es, SIS, DU T PR Al S L L R ) 1| 25 s

ning 1, 8-cineole[J]. Int J Biol Macromol, 2014, 64 WEFLAL T [7]. % .25 ,2009,31(1) : 43—46.

144-149. [18] XU&T5, B 2N T R A s e R [0].0F B E 1R
[12] KIM JH, KO JA,KIM JT, et al. Preparation of a capsai- 54 %,2010,30(4):325-327.

cin-loaded nanoemulsion for improving skin penetra- [19] #EE, Fa252, FHeA 3k Bigl B X A R s iz ik 22

tion[J]. J Agric Food Chem,2014,62(3):725-732. BB ] RET LK FFR(RAFM),

2007,23(6):27-29 ,67.
[20] QI X, ACKERMANN C, SUN D, et al. Physicochemical

A SEG I < [ G R R ) v B 2 AR A S T R
(No.2017YFC1703904) 5 [ 52 20 Vi o I A Jig B e P 25 14K 15 81

KB E R R 5T (No.16XIC850001) characterization and percutaneous delivery of 2,3, 5, 6-te-
S P BESE A L BFSE T I . 6 PR 25 LRk 545 B4 . E-mail: tramethylpyrazine[J]. Int J Pharm, 2003, 253(1/2) : 177~
wenchengdangzhi@aliyun.com 183.
#OWE AR VT . WS o TR 25 0% AR Ak . E-mail e H1:2019-07-02  f&n H 1 2019-12-08)
417568314@qq.com (%5 - BB

- 164 - China Pharmacy 2020 Vol. 31 No. 2 HEZNG 2020 4R 314555 2 1)



