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Enhancement of transdermal absorption of puerarin by microneedle-assisted
microemulsion

YAN Yu-lu, XU Yi, ZHAO Ji-hui, FENG Nian-ping
Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective To enhance the percutaneous absorption of puerarin, a water insoluble drug, using microneedle-assisted
microemulsion. Methods With puerarin microemulsion as control, in vivo and in vitro experiments were conducted to evaluate
permeation amount of puerarin, which was increased by 12.4 times using microneedle-assisted microemulsion. In rat skin
microdialysis experiments in vivo, the peak concentration (Cy,,) of puerarin in reception medium was (713.51 £ 72.23) ng/mL for
microneedle- assisted microemulsion group and (108.56 + 5.72) ng/mL for microemulsion group; The areas under concentration-time
curves (AUCs) of puerarin were (5 021.45 + 547.09) ng-h/L for microneedle-assisted microemulsion group and (622.36 +41.21) ng-h/L
for microemulsion group, respectively. Compared with microemulsion, the C,,, and AUC of puerarin in rat skin microdialysis
experiments in vivo were increased by 5.57 times and 7.07 times, respectively, when microneedle-assisted microemulsion was used. In
pharmacokinetic experiments in rats, the Cp,,, and AUC of puerarin in rat plasma were (234.35 £25.02) ng/mL and (3 047.13 +£486.51)
ng-h/L for the microneedle-assisted microemulsion group. The puerarin concentration in rat plasma for the microemulsion group were
lower than the limit of detection. Conclusion The transdermal absorption of puerarin could be enhanced obviously using
microneedle-assisted microemulsion. By conducting this research, a preliminary foundation is laid for the development of novel
delivery systems for puerarin.
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Fig.1 Representative chromatograms for in vitro specificity

validation of HPLC method for determination of puerarin
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Fig. 2 Cumulative in vitro skin permeation amount of

puerarin versus time profiles (n = 6)
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Fig. 3 Representative chromatograms for in vivo specificity
validation of HPLC method for determination of puerarin

in reception medium of rat skin microdialysis experiment
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Fig. 4 Puerarin level in rat skin microdialysis reception
medium versus time profiles after application of puerarin
microneedle-assisted

microemulsion or puerarin

microemulsion (n = 6)
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*1 BERZMIANMHHENEETEREIRANKRERBERLEAYHNFESH (xt5,n=6)

Table 1 Pharmacokinetic parameters of puerarin microemulsion or microneedle-assisted puerarin microemulsion in rat skin

microdialysis experiments in vivo (xzts ,n=6)

205 Cra/(ng'mL™") fmax/ AUC,-/(ng'h-L™h MRT,-/h

TET BN AT T B AR E AL 713.51472.23 6.33+0.47 5021.404547.09 6.01+0.05

M 108.56+ 5.72 7.00+0.82 62236+ 41.21 6.53+0.18
A (5 021.45+547.09) ng-h/L Fl (622.36+ L

41.21) ngh/L. SFLAHLL, WEHB & F L
AR R AR A TOE TSI T Coax A1 AUC
A3 EEET 5.57 %A1 7.07 £%.
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(1) e fh: M J7vkE “2.3.17 1H il
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N HEE 400 pL, ¥4 JiE 1 min, 12000 r/min 20> 10 min,
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0 5 10
t/min
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Fig. 5

validation of HPLC method for determination of puerarin in

Representative chromatograms for specificity

rat plasma
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BRIGERARE, = H R o g A [ e £r 1ise
TR A BB AR AL B R SRR L, FEIIAN 2 mL &)
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Fig.6 Meam rat plasma concentration versus time profile of

puerarin after single time transdermal application of

microneedle-assisted puerarin microemulsion (n = 6)
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