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Study on the in vitro transdermal absorption of higenamine by UPLC-MS/MS
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Abstract : To study the law of transdermal absorption of higenamine (HG) ,on the one hand, it provides data support for the
development of the cardiotonic preparations for external use of HG ,on the other hand, it provides an experimental basis for the
drug safety of athletes, and eliminate the occurrence of doping violations caused by transdermal use of traditional Chinese
medicine. Firstly, the transdermal penetration rate of HG was used as the index,and single-factor experiments were carried out
on the alcohol concentration of the solution, pH of extract,and concentration of penetration enhancer. The best process param-
eters of the supply solution were obtained from the orthogonal test results. The maximum transdermal absorption rate of HG
was determined by UPLC-MS/MS. The results showed that the optimum process parameters were solvent of 10% ethanol solu-
tion in water,pH 7.0 and 0. 8% concentration of penetration enhancer azone. The maximum transdermal absorption rate of
HG was (21.60 +£5.70) % . In this paper,the 48-hour maximum transdermal transmission rate of HG was systematically stud-
ied for the first time,and the optimal process parameters were determined ,which provides a reference for the development of
HG-containing cardiotonic drug preparations, provides data support for the safe use of externally applied traditional Chinese
medicine by athletes.
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Table 1 ~ Gradient elution program

'l‘imiilflin) AC%) B(%)
0 9 91
6 9 91
7 90 10
10 90 10
11 9 91

I A HL 55 B FUR (AJS ESD) 5 IE B+
5 228 SO W ( MRM) R B2 458 25 4 A0IRL B
325 C; TS : 10 L/min; 55 /6 77 :20 psi;
B B 200 °C B AP : 10 L/ming B B+
272. 1, 34 120 V., B 1A S Alf 4 fiE o DL
#£2,
R2 FEFLRURMERS

Table 2 Product ion types and collision energy

THT fll i i
B T
'i;"%tjtj: Product ion Collision
on ype (m/z) energy (V)
EEE T
Qualified ion 255 12
AEFER T 161 18
Qualified ion
P By
ERET 107 2

Quantified ion

1.3.2 B i) %

PRELHG XJ B 3 mg W BEFRE , INFE E W0 e
2% 50 mL, W5 pH, A GUERAE R 428 7 58 40 TR
51 BB
1.3.3 & Rk 0L F

FESOR AR AL AA I P45 T 1 17T 1, 2 HG HE K
S AR BTG, WA 25NN A — 22 i 1Y £ T LA B Jn 5 fi
P AE Ay e K PR EE b /D 5 R R R 1 25 57 a2 Xof
R R, — M L BER FE AAS L 30%
MAE™ S BRI E & B HG AE 2, - 3, K
(20:80) A i L0«

1.3.4  BeaX Sh ik ik o ) &
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AT 5 mL, %35 R RIR B E 5, FF R BT
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Fig. 2 Effect of different ethanol concentrations

on the transdermal absorption rate of HG
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Table 3  Factor-level

2 Factor

7qu e S T,
Level AV B oll C R BE
Solvent p Azone concentration
1 7K 5 0.4%
2 ZPE-7K (10:90) 6 0.6%
3 Z.TE-7K (20: 80) 7 0.8%

HIR 5 Ty 2245 R m LAFR )« 50 & e J2 52 T
HG 28 Bz Wl i) 32 2 ER, 0 i) o ke 25 79 e 2
M pHo i IESSIRER AR, B @A i e R T 200
A,B; Cy , VHG X B S 10 % £ Pt 78 43 5 ik, 940
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Table 4 1,(3*) orthogonal test result of investigation on HG transdermal absorption process

K& Factor FERiE SRE W
iREG 5 Cumulative Cumulative
Test No. A B C D quantity of transdermal
penetration ( g) absorption rate( % )
1 1 1 1 1 5.900 8.194
2 1 2 2 2 9.915 16.979
3 1 3 3 3 15.808 18.819
4 2 1 2 3 10. 833 12.596
5 2 2 3 1 10.794 19.003
6 2 3 1 2 8.889 15.649
7 3 1 3 2 6.548 9.021
8 3 2 1 3 3.227 5.290
9 3 3 2 1 7.503 12.433
K, 43.992 29.811 29.103 39.630
K, 47.248 41.272 42.007 41.648
K; 26.744 46.900 46.842 36.675
K 1 935.296 888. 696 846.985 1 570.537
K% 2232.374 1 703.378 1 764.588 1 734.556
K§ 715.242 2 199.610 2 194.173 1 345.056
R=(K}+K; +K3)/3 1 627.637 1597.228 1 601.915 1 550.049
S=R-R 80.945 50.536 55.224 3.358

HER=(22=,y,)%/9=1546.692,

RS BERRKERFENH
Table 5 ANOVA of HG transdermal absorption rate

LES,.3 B2 Al H B Ty 2 FAE B E M FAEKF
Variance source SSD DF VAR F value Significance Best-level
A 80.945 2 40.473 24.105 P <0.05 A,
B 50.536 2 25.268 15.049 P<0.1 B;
C 55.224 2 27.612 16. 446 P<0.1 Cs
D 3.358 2 1.679 - - -
?;?:Fo.os(z.z) =19.00;F; (5.2) =9.00,
pH 7.0, iIn AR BEH7 0. 8% (44 35 70 U 78 43 1R 51 F£6 HC BHFERWUE (v £5,n=3)
I Table 6 Cumulative transdermal absorption rate of HG(x +s,n =3)
22 BREIZSHWIERR T ot ol o
FRECHG XJ R 5 3 mg K& FR e , Hie pirid fie f T absorption( h) absorption rate( % )
PN A AR, TATINGE 3 0% AR o Hi i 0 0
Wik HG &, 351, 3. 77 TR 7 e H 4 B Wl 2 0-1320.07
S IR BB B ORI 2 . 5, HG ) ) R
B 1 OO (21,60 +5.70) % ; B % 4y 26 ; 218 £0.87
[ B IE , HG ) B335 B IMCRBEZ #4811 ,0 ~12 h 12 3.82+1.32
(135 1o R LA — B, 12 ~ 24 h i ik 3 %A B 24 10.87 £3.04

PR,24 ~48 h F i R . ZIAILER 6 FIEL S, i 21602570
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Fig. 5 Cumulative curve of transdermal absorption in 48 h
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