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Abstract: Objective The insulin (INS)-loaded dissolving microneedles with flexible patches (INS-DMNs) was prepared by
Bletilla striata polysaccharide (BSP) and polyvinyl alcohol (PVA) for the first time, the physicochemical properties and transdermal
delivery performance of INS-DMNs were preliminarily evaluated. Methods INS-DMNs were prepared by micro-molding
technique. The concentration of BSP and PVA was investigated with the hardness of needle bodies, flexibility of patches and
formability of microneedles as the evaluation index. The morphological characteristics was observed by scanning electron
microscopy. Drug loading, solubility, skin irritation, mechanical strength and stability were tested. The transdermal release and
diffusion of INS were observed by confocal microscopy. /n vitro transdermal performance of INS-DMNs was investigated by Franz
diffusion cell, and in vivo pharmacodynamics were studied to investigate their hypoglycemic effect on diabetic rats. Results The
prepared INS-DMNs were pyramidal in shape with uniform needle bodies and excellent mechanical strength. Meanwhile, the needle
bodies of INS-DMNs could dissolve in 2 h, and the patches were flexible and flat. The dosage of INS was (0.25 + 0.02) IU per patch,
and the skin damage induced by INS-DMNs was slight and recovered quickly. The stability was excellent and INS could reach 220

um inside the skin. Moreover, in vitro skin penetration results showed that the cumulative penetration of INS in INs-DMNS reached

A EHER: 2020-12-10
HEEeWH: EXARFYHEESTH (81603309); EFRESH LR (2017YFC1700705); PUJII4E 8124 N BRHH 3T H 400 %5 Bh 2 2414
(2018-68); VU148 = A& (2020YFS0330); PUJII48 & AR 1R (2019YFS0174)
TEEEN: 8 2 (1995—), WILmFsiE, TZEMNELGYHHIR. B8, PEARH L. Tel: 18090603233 E-mail: hanzhenyoyo@163.com
HEEEE: B M, BU%, FENERSEHIFIEHI . Tel: 18081971570  E-mail: quyan028@126.com
MO8 BUR, FENHEPAHFEEIRT . Tel: 18081975370  E-mail: rzeng@swun.edu.cn



FED 202144 7 $52% B 78 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

* 1907 »

89.63% after 12 h, which proved that the Bletilla striata polysaccharide dissolving microneedles with flexible patches could

effectively improve the transdermal penetration of INS. The results of in vivo pharmacodynamics showed that INS-DMNs exhibited

a significant hypoglycemic effect, and compared with subcutaneous administration, microneedle administration was more

sustainable. Conclusion INS-DMNs realized the transdermal delivery of INS, where the needle bodies were mechanically robust

enough to insert into the skin and continuously release drugs, while the flexible patches provided better skin adhesion.

Key words: Bletilla striata polysaccharide; insulin; micro-molding; dissolving microneedle; flexible patches; transdermal drug

delivery system; dissolving properties; skin irritation; mechanical strength; hypoglycemic effect
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Table 1 Microneedle preparation material screening

A=) ENEVEZ 17 B R CHRE % EHATERE GELES L OB ga v
1 10 10 + -+ x x
2 10 15 + ++ x x
3 10 20 + + + X
4 15 10 ++ +++ ++ v
5 15 15 ++ ++ +H+ W
6 15 20 ++ + + \
7 20 10 o A+ x x
8 20 15 H r x «
9 20 20 -+ + x x

Vo NWNFORIERREE, < FORAREM L HIEEDR, + ++ R AR

v, VW indicate the degree of satisfaction, x indicates not meeting the production requirements, +, ++, +++ indicate the degree of qualification
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Fig. 1
INS-DMNs

SEM (a) and optical microscope (b) images of

500 um

2 INS-DMNs 7E#5E 8 = R A T AR AR R RO iR g it

Fig. 2 Dissolution of INS-DMNs after their application onto rat skin in vivo at indicated time points
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Fig.3 TEWL from skin after INS-DMNs application and photographs of monitoring skin appearance
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Fig. 4 Stability of INS after encapsulated in microneedles
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Fig. 5 Confocal micrographs of optical sections of skin sample at different depths after 2 h of insertion in vivo and 3D
representation of microchannel
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Fig. 6 Cumulative percutaneous penetration curve of INS-DMNs and effect of insulin solution group after microneedles
applied to rat skin in vitro (n = 6)
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