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Fig. 1 The schematic of different types of microneedle mediate drug delivery
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Fig. 2 The schematic of the soluble microneedle loaded with anti-PD-1 antibody
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Fig. 3 The combination of microneedles and PZT pump for insulin delivery
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Fig. 4 The schematic of the microneedles loaded with Glucose-responsive vesicles
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Table 1 The researches of hormones delivery based on microneedles (Except for insulin)

F1 WMBOXARFRBHHERAREREDERI

BE M

DL S 3R

KR, 191AA

il % 7 thGH XUZ el JLAEWR FH S 5 3108 (72.844.2)%~(89.9£10.0)% , H  [24]

A TE-80C I 4°C T HEFAE 1 M H.

[&453K, 32AA

Bk T S PP R FIRZ e, MR TR, 5282, AUCE 13 [25]

fr, SRR, AUC BEBENER, (B T FH 50%.

FURSFIRIER, 84AA

fill# 7 & PTH(1-34)(34AA) MR EEr, AR R MRy 8 FH G B IK B4 9 VAN [26]

IEPERE, S5 EIRORET R AT HAR R PR

RFER, 29AA

% 5 3 EE AR A 7 4 R v R 2R et [27]

Exendin-4( R 8 225 004), 39AA #1141 AR5 Exendin-4 (1] yETEAT 41, RETE 5 min PYIEMRRE. F T 2 2k [28]

PRIK BN 0 A W 52

BEIR LT AR, 9AA
LA.
FEIMEER, 9AA

P, BRE W, JLMCRS IR Y.
AR R B OB, W& &H LA M 2SR, MEraR0431.6) pg B [29]

4 7O EEMNE R B AR, AT ERREE VA EREE (30

85%, JLIHRRBN 1 S K R AR L.

21.4 T

bEE A RR IR, e 24 Ry T
MR R4 2G. BT, FTER4 25 4 R+
AARAMMM AR R, FIRPM, REEKNK
FOT BT AR AR PR A

Tto 250U 24 F 12 20 40 i A= i 3% (EPO) & B 43
PTG . AT R R IR . TR
WERMOEAfE, BEREFFRIALEGE, ft
RidIE EPO. Peters 5552 % EPO HIIRZTEr, %
ERTE 25C N & 3 AN H ARFEfRE, Hm®
1% EPO TG i 2580 h 4 55 52 i 4 24
FEAL.

T E a-2b(IFN) W H TR BES . A Sk
7R IFN AlVA YR RO 49.2%, Fse MESEEs
F B £ T2 IFN V& PR A s, H 25 5 b k)
XPIFN iAo, KR s R i, WfE
FIRIAEE PR EE IFN 76 2 N A AR EDY. #5328k
B0 R AR AUC 5SS S AR L.
2.1.5 [

HAl, WWig. REABZE. 4B ZRiZR

BiE A FHBRAR G A A P I 55 T 0 5 el Bt 2 )
#wLZMkEN. B4NEH Gox. o AL A H A
T S AT (A Ox) 55 FH T it et F 245 40 8 T 11 i 2 i 7
VRN s DA 5 B AR e 4

MBETH TR T AMS AT, KAt ®
O — AN L. G T SR B R R 2
W, AT IR E TESEEE . Lee SIS T ATA
PEGET, A IS BB R N B 250, B T )
Fae ik, SERRWZME =R A2 MG, &
B B 4TS e DR 4 LT A 00 M (96% 3 ).
Witting S5F0DL R A BEfefg AR E 1, il & T
Ekt, Fare tEsen SR 3 A H R i R A&k
i BEATY BE LRI 90% I AEW3d 1, 3R B B (1 R 7E i
FEMARECRRRE .

WET AT ARIEG S &, M RGaEERME T, 1R
fil A 2GR TR T HB . Ye SFNG(E STORAR S
TERI g, g T — e SRR . T
B b S A &M T BOK 88 (GSAs). % A1 T 1
GSA HEIHH GOx. o V&K B (AM)FIH 5 IE Fr 1
(GAYH) H A =B o EREVER AR, GOx 724



+762¢ MU FEESE YRR

Prog. Biochem. Biophys. 2017; 44 (9)

SAFAE NI RPN R R, IR, B
BOH AT AM A GA. AM U o BBETE R 7K A7 L
THER=RE, IR GA BE— D AR E R

UK BIEEIPESANER B AR, (2R
R SRETR(A 5).

HIEIEE 5 T8R4 (GSA)

o

&b o FLEEVER

TEFEEALET (GOx) o ELBESER) KMREF (AM) i 25 BE ek (GA)

Fig. 5 The schematic of the responsive microneedles combined with GSAs
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Fig. 6 The schematic of the enzyme biological monitor based on microneedles
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Fig. 8 The schematic of the dissolving microneedles combined with electrode
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Microneedle Array Used for Transdermal Delivery of Biomacromolecules™
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Abstract It’s difficult for biomacromolecules to permeate the barrier of the stratum corneum. As a novel
transdermal drug delivery system, microneedles not only greatly promote the transdermal rate and absorption of
biological macromolecules, but also possess several advantages like minimal invasiveness, slight pain and
convenience. In this paper, the advances in the application of microneedles loaded with biomacromolecule drugs
were reviewed in detail, including the promotion of biomacromolecules by individual microneedle arrays (e.g.
solid microneedles, hollow microneedles, coated microneedles and soluble microneedles) and combination of
microneedles and other pharmaceutic techniques (such as microparticle delivery system), medical devices and
intelligent drug-release system. The combinations between microneedle arrays and other technologies have
potential to solve the problems that unable for the single microneedle delivery system. In addition, the current
problems encountered of microneedle array technique are summarized, and the prospect of microneedles in the

field of macromolecular drug delivery is forecasted.
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