T4 T BOUZ B A AT M B 1 T 4 B A R TR 2 2k R
PRSI 2 15 3 o

E& " REA BN BRE K COTNYESG A
ERA A, EH 550004)

hE4ES R283.6 XHEFRER A XEHRE  1001-0408(2020)17-2112-07
DOI  10.6039/j.issn.1001-0408.2020.17.12

5

¥k, EH 550025;2. % MER A FIHE

B E B HEDRTHBru) WERSY TEEMRA, H KL ERRRG 7 X TORINE RSB, 7k ARAT B
XM B AR EF) A ARE AR AR AR JE W AT A R AR AR B IF S ARAT 69 A R A e B AT A AL ST S A F
RIS H R RNk T iR A TR 7 ik, RUG RIR B iR ) & SR B4 T i AT, ST AT R AR fe g AR, 83 Franz 3K
Wik RAT R B HATE S A H 2 Bru WER AW T RAT a9k S 2 B 5B v, AR AR E i R OHIH L B RBE 2 (0)
e BARSEE, R MR ET AW TR BA R & T H AR £ -5 O B K30(1: 1, mim) Ve H 4+ A4,
15% R TH AR A B AT AL, 24 CAFMBHE L h AT A RER, TIRE BT 24 h Fral A7) T8 DU 8 BT, AR K
TR F 48 A R R, AT AL B )5 B AE 6 h M BP T LB R R 09 RS, WINE BRIE 2 R 27 , AT iE 25 7T X K 3% % Bru#d
B R BREE T AR AT E 10 min WIERE IR D 4 R RAMATES h MAAFR T4, 0 H 102,185 pg/em’, R ARG%
ik F 94.05% ; HFATH Y ARGBRAESh N9 R RS EFHRILL0%,48 h i RREFEFHRILI0%, Qsu s F A
840.77.1 156.73 pg/em’, T B EAFH M, 456 RAHE T 4R B H AT E R Bru SR RS T4, i@l 28 ey
KT HIG W A 2 2 Rk Fik 2| BB R,

KBIF DETEGREREGY TEEMA H& L L 2R

Study on the Preparation of Brucine Bilayer Polymer Soluble Microneedle and Its in vitro Transdermal
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ABSTRACT OBJECTIVE: To prepare Brucine (shorted for “Bru” ) bilayer polymer soluble microneedles, and to investigate
their in vitro transdermal permeation characteristics under different drug loading modes. METHODS: Taking the degree of difficulty
of microneedle film uncovering, array integrity, bubble amount, needle shape, tip hardness and backing toughness as the indexes,
tip and backing materials were screened. The swelling method and drying method of matrix were screened using the morphology of
microneedles as index. The double-layer polymer soluble microneedle was prepared by two-step method, then it was characterized
and evaluated in the safety. The in vitro transdermal permeation characteristics of tip-loaded, backing-loaded and full-loaded Bru
bilayer polymer soluble microneedles were investigated by Franz diffusion cell. The in vitro skin penetration curve was drawn, and
the cumulative permeability amount (Q) and cumulative permeability rate were calculated. RESULTS: The optimal preparation
technology of bilayer polymer soluble microneedles included chondroitin sulfate (CS) and polyvinylpyrrolidone K30 (PVP K30)
(1:1, m/m) as tip materials, 15% polyvinyl alcohol (PVA) as backing material, matrix swelling in the refrigerator at 4 °C. for 1
h, and drying at room temperature for 24 h in dryer. Prepared microneedle array was complete and had good mechanical
properties, and could successfully puncture aluminum foil and
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test showed that microneedle drug delivery could greatly
increase the cumulative transdermal permeability amount of
Bru, and the tip material could dissolve and release the drug

within 10 min; the tip-loaded microneedle was basically
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were 840.77 and 1 156.73 pg/cm’, showing sustained-release characteristics. CONCLUSIONS: Bru bilayer polymer soluble microneedles

with hard tip and tough backing material are successfully prepared to achieve effective transdermal delivery and sustained release

through full-loaded mode.

KEYWORDS Brucine; Bilayer polymer; Soluble microneedle; Preparation technology; Transdermal drug delivery
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Tab 1 Scoring standard for the formability of soluble
microneedle
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Tab 2 Results of formability scoring of different tip

materials (score)
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Fig 1 Example for soluble microneedle prepared by

the best matrix
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Fig 2 Effects of different swelling methods on the

morphology of soluble microneedles
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Fig 4 Apparent morphology of soluble microneedle

under optical microscope
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Fig5 Diagram of microneedle puncture test
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Fig 6 Preparation process of Bru bilayer polymer so-

luble microneedles with different drug loading
methods
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40% , Qs H 42.04 ng/em®. AT L, BCETH Y Qs I
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Fig 7 in vitro transdermal curves of tip-loaded Bru bi-
layer polymer soluble microneedle and its solu-
tion control
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Fig 8 in vitro transdermal curve of backing-loaded
Bru bilayer polymer soluble microneedle

2.3.5  IRATE I IRSNE B R Y

W 25 i A R A T (B2 0 1 429.80 pg) FEH]
TFAEFRLT K R AR R B b o R AhE R i 25 R R,
10 min P4 BRI AT K 2 Bru, /£ 8 h B 5 o Bru 9 52
FRBE R ML 50% , 2 J5 2L 0018 B, /E 24 hisk i
KB E R IRF 82.26% , 1 H 48 h i} i) BFB F Fik
F]94.06% Qi N 1 156.73 pg/em?, s R, %
SERUE—A R0, Rl I 4 24 0 Jr G R 2
I IR 35 Bz 3, (o R RE I 1 O () A R SR
S Z A RIZ RO . 2320 Bru WUZ R AW n %
PTG NE Bz th 2 WLIE1 9.

1400
1200
1000
800
600
400
200
0(; 5‘ 1'0 1'5 2.0 2'5 3‘0 3‘5 4‘0 4’5 5‘0
t,h
B9 £#%Bru WERAY AR RS AINE
2

Fig 9 in vitro transdermal curve of full-loaded Bru bi-

0. ng/em’

layer polymer soluble microneedle

3 itig
H a5 T & ol v e cer o8 A= W vl [ 6 kL 2

China Pharmacy 2020 Vol. 31 No. 17 < 2117 -



NEIFTRAEY), X BEA L — (1 I =g AL B2 A
SR ICIERIA B, s e T 2 & R B e . ASFFEAR
P TP AN AR W 1A RE R (T
BRSPS B, A o ey 2 1 08 AL oK 25 15

FJTU)Z AP, R AR B RE S ST MR e B IR b IR REHS

T A% 16 B T ) 73 591 %) 22 o B — Bl S5 BB EA T 5 4

R % T LLCS M PVP K30 & 4541 R R 4H R 2  PVA

B — BB R RS 2 1 Bru U2 RS WA L 16U

FHIETE S HUBRGR 3 55 7 ThT 5 SR B A R RO PERE

TCE b PR B RTE 6 ho oy BV AT A2 31 Tk AR S

RN Z B2 B0 2 B, ST 4 Bru 28 B2 s 25 HAT IR

(e 7 L 19 R RECS \PVP K30 AT 7E 10 min P fif

B RGBT 8 h N 2GSRI 58

4%, XKW CS \PVP K30 Al /1y sl i BT A A ). 24

FEOQE R , B RS A RLE ATV R R 2 W), 5

B2y R 8 h WA RBIB BRI 50% ,

48 h Y25 ) RPNB T R L 90% , Qs 73512 840.77

1 156.73 pg/em’, Won BRI . X R BT @1 4>

W AT LA S B2 Wy A 805 B ik, FATBER

R EIAA R R b J= T 25 M S0 e ik B S REASCR

RO BRPEZG PRI 2R 2550 R 45 25RO el

A=A FH B 25 W i 25 245 D7 QBT R AL 1 R

EHTERE R R, A RO A et 4t

RIZFEHZIT A RE R R 2 2 F AR

PERHT & B2, A5 SO OS2 LB R

FIRSEMESE R AR . R R PVA KIS BERCIR

HAAT R G R 2 M BRI R 25 25 RCR  FT LU

Ik A 25 W R T BB RE B v BT B RS E A, SR T AT

FRA R B . (H PVA R Sk K e R

BRI RZ MG A —E RS BRI ik

HATZ BB T — PRI

[1] KATIYAR C,KUMAR A,BHATTACHARYA SK, et al.
Ayurvedic processed seeds of nux-vomica: neuropharma-
cological and chemical evaluation[J]. Fitoterapia, 2010,
81(3):190-194.

(2] JEECARE— AR, 5 Sk 1 5 m i T i SR )], o 3
25,2014,45(12):1791-1795.

[3] TANG M,ZHU WIJ,YANG ZC,et al. Brucine inhibits
TNF-a-induced HFLS-RA cell proliferation by activating
the INK signaling pathway[J]. Exp Ther Med, 2019, 18
(1):735-740.

[4] WU P,LIANG Q,FENG P, et al. A novel brucine gel
transdermal delivery system designed for anti-inflammato-
ry and analgesic activities[J]. Int J Mol Sci, 2017,18(4) :
757-769.

[5] ®TIFLATHHCT AT, B T BRI 2 3 20T
HEE[]). P 325 ,2015,46(11): 1710-1714.

- 2118 - China Pharmacy 2020 Vol. 31 No. 17

[6]

[7]

[8]

[9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

e/, SRR, R e R B IR AS AR R M R 5
HER[D).F 252532 5 16 4% ,2016,32(6) : 231-235,
G IR BREIR RIS T SRR SR AN AR
il g AR SN BT D] F ¥ 25,2018, 49(22) : 5305-
5312.
R RE, T F TS R RO NE B S 1B
PEFIFSEI]. F B ¥ 25 22 % ,2016,41(16) : 3009-3015.
DONNELLY RF. How can microneedles overcome chal-
lenges facing transdermal drug delivery[J]. Ther Deliv,
2017,8(9):725-728.
VERBAAN FJ,BAL SM, VAN DEN BERG DJ, et al. As-
sembled microneedle arrays enhance the transport of com-
pounds varying over a large range of molecular weight
across human dermatomed skin[J]. J Control Release,
2007,117(2):238-245,
NORMAN JJ, BROWN MR, RAVIELE NA, et al. Faster
pharmacokinetics and increased patient acceptance of in-
tradermal insulin delivery using a single hollow micronee-
dle in children and adolescents with type 1 diabetes[J]. Pe-
diatr Diabetes,2013,14(6) :459-465.
NORMAN 1J, CHOI SO, TONG NT, et al. Hollow mi-
croneedles for intradermal injection fabricated by sacrifi-
cial micromolding and selective electrodeposition[J].
Biomed Microdevices,2013,15(2):203-210.
GILL HS, PRAUSNITZ MR. Coated microneedles for
transdermal delivery[J]. J Control Release,2007,117(2):
227-2317.
WAGHULE T, SINGHVI G,DUBEY SK, et al. Micronee-
dles: a smart approach and increasing potential for trans-
dermal drug delivery system[J]. Biomed Pharmacother,
2019. DOI:10.1016/j.biopha.2018.10.078.
JEONG HR, LEE HS, CHOI 1J, et al. Considerations in
the use of microneedles: pain, convenience, anxiety and
safety[J]. J Drug Target,2017,25(1) :29-40.
THE, RUAR, R S T I R S T
B RS A BRI A A 41,2017, 31(19) : 129-134,
161.
DHARADHAR S, MAJUMDAR A, DHOBLE S, et al.
Microneedles for transdermal drug delivery: a systematic
review[J]. Drug Dev Ind Pharm,2019,45(2):188-201.
IR, RS, 5=, 4. HPLC e D4R F gk
SEMNR TR T2 245 i S ER[I). P B 25 45, 2015,
26(21):2983-2986.
URIEE  BHERE A, 5. 6 R H B ERFLE T H iR Y
VR AN 2 B 5 35 F5 Pk AR (9], B 26 4, 2018, 29(9) -
1205—1208.
RAGH, XNSC, 5, 5. — A T 4 T 83T i At &
7 ik BHem Zy i Ae 5 A I 109884223 AP]. 2019-06—
14.

(ks A 93: 2020-04-30 &1l H 1§ : 2020-07-09)

(Dl AR )

FPEZIG 2020 4E55 314555 1740



