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Study on the Percutaneous Properties of Man-PEL; Nanocomplex under the Treatment of Microneedles
XU Jiaojiao" *, YANG Yunxu', XU Beihua', HU Ying' (1.Zhejiang Pharmaceutical College, Zhejiang Ningbo
315100, China;2.School of Pharmacy, Wenzhou Medical University, Zhejiang Wenzhou 325000, China)

ABSTRACT OBJECTIVE: To study the percutancous properties of Man-PELs; nanocomplex under the treatment of microneedles.
METHODS: Using fluorescent dye water-soluble carboxyl CdSe/ZnS quantum dot (QD) as model drug, Man-PELs/QD and
Man-PEL;/QD nanocomplex with different grafting rates (1:3, 1:6) were formed through electrostatic adherence with PELg and
Man-PEL;. The distribution of QD in the active epidermal layer and dermis of skin were observed by confocal microscopy after the
treatment of microneedles, using free QD as control. The accumulative retention amounts of QD in the active epidermal layer and
dermis of skin were determined by fluorescence spectrophotometer after PELs/QD and Man-PELs;/QD nanocomplex treated with mi-
croneedles. RESULTS: The amounts of Man-PELx/QD nanocomplex in active epidermal layer and dermis were significantly higher
than that of PEL;/QD nanocomplex under the treatment of microneedles in vivo; the amounts of Man-PEL;/QD (1:6) nanocom-
plex in active epidermal layer and dermis of skin were significantly higher than that of Man-PEL5;/QD (1:3) nanocomplex. In in vi-
tro transdermal diffusion experiments, microneedles could increase the retention amounts of nanocomplex in active epidermal layer
and dermis of skin significantly. The retention amounts of Man-PEL:;/QD nanocomplex in active epidermal layer were increased by
2 times of that of PEL:;/QD under the treatment of microneedles after 48 h; at the same time, in the dermis that was increased by
1.5 times, with statistical significance (P<<0.01). CONCLUSIONS: Microneedles can improve the percutaneous properties of
Man-PELs; nanocomplex in active epidermal layer.

KEYWORDS Man-PELs;; Nanocomplex; Microneedles; Transdermal drug delivery; Water-soluble carboxyl CdSe/ZnS quantum
dot
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Fig 1 HE staining of skin after pierced by microneedles
with different lengths
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Fig 2 HE staining of skin after pierced by 0.25 mm mi-
croneedle for 24, 72 h
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Fig 3 Distribution of QD in skin section under different con-

fl’ét Man-PELs/QD(1:3) ¥ Man-PELy/QD(1:6)

ditions observed by confocal microscopy

Fh & 3 AT, 38 3% Man-PE L 40 K 52 & W )5 1 R 2R K
JE IR ue e B B & T PEL AR E A4, X Ul B
Man-PELs. BEHF 24 4 8 1] 42338 F Bz Jok v 11 88 Wl 32 1R e 2Rk 1
LCs JIr £ (35 h 3% B2 RN IT R 2% . e4h, Man-PELs (1:6) 4
T 19 QD TE 1% Pk 3R 2 M E 2 0 SO0 EE W s T
Man'PElzsk(l : 3) 5 JXU\EEU% Man Eﬂﬁ:ﬁ PEIZEk%%* H(Jiz%ﬁé%gé
SR BT I RCE , Man £E3EA EAR BB LA B
TER K FR 5 HEA TS SIS

VL Z AR A R4 Bk A QD R ATl
iDL 4,

FH L 4 23 1B IR 00328 )2 AR 1 000 AT e, A 488 nm ik
HF LA B R D, U6 B2 BRAS B X 92 56 i) W42 6 T
oo HEHERT Man-PEL:/QD(1:6)7£ fZ ~ Al i5 %1 66.6 pm,
TMiEAER T PEL:/QD F1QD HikF| {7 T 39.96 um.

3.3 IME IR

3.3.1 TS QDAIkRMEMZE LU QD VM AN IEIE () Ak
AEFT QD IR IV I () R AR b, 15 B AR HE T o Bl y=
13 183x—1.845 3(+=0.999 7)., Z5HFKH,QD ¥ 0.001~0.018
umol/L ¥k Y Bl N 2t 06 R R4«

332 QDM E R SRAM KINEK 8 h)E, T
PO A R B AR, A AR R4 BB %E N

- 3064 - China Phatmacy 2016 Vol 27 No. 22

KL, LA BETE OB HH RS 2 4 ks

% Man-PEL:/QD

Z 13.32 um Z 26.64 pm Z 39.96 pm

Z 39.96 um

Z 39.96 ym

Z 5328 um
s PELs/QD:

Z 66.60 um

Z Opm Z 13.32 pm Z 26.64 pm

Wk QD:

P’
Z 13.32pm

Z 26.64 pm

Z Opm
B4 MZHPHmNERAEREGTEEKA QD WHEERME
RE

Fig4 Confocal SEM micrograph of QD in skin under differ-
ent conditions observed by Z-axis scanning
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