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Fig.1 Schematic diagram of the preparation of coated
polylactic acid microneedles by the floating

dipping method
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Fig.2  Optical microscope image of the polylactic acid
microneedles and a physical image of the

limiting plate
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Fig. 3 Coated polylactic acid microneedles prepared by
standing for 10 s, 20 s, and 30 s, respectively,
using a flip dipping method
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by a floating dipping method
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Fig.5 Reuse of the untreated limiting plate (top view)

and prepared coated microneedles
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Fig.6  Use of the untreated limiting plate and the superhydrophobic limiting plate and the resulting coated microneedles
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Fig.7 Mechanical displacement curves of the polylactic
acid microneedles and the coated polylactic
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Fig.8 Morphology changes of the polylactic acid microneedles

and the coated polylactic acid microneedles before

and after mechanical property tests

B9 () fI(d) A IR, 25 E2E e T
2300 pwm 4t
2.4 RERIABMIMEASREHY
10 SIS FEE B (bR fh e, At ph 407
TR 1gl =6.77 +1gp, RTEREL R* =0.999, 25 5L 3%
W1, 7E 3.9 x 10 ~1.53 x 10 ° mg/mL & H A,
lop 5 lgl ZMER R BAf, HEFR LSS T
6 FriR 2 RILIRINET , M2 SR T B 1 0 25 1 S AH
XEARAERZE (RSD) , 25 SR 1 frs . SR G 1
-1 #% 25 B H 15. 54 ng, RSD K 11. 67% , 5 A 1§15
2 22 A FH B A7 206 B 45 1 R 2 1 0 I 1 2802

() & B2 A i (5 )

Ko U= RILBR BT R ASE B R Be 3 i B MO i
L BB S PO A

Fig.9  Optical microscope images and fluorescence images of

Z%‘EZW'JE Kk Em’fﬁl’ﬁ)

the pig skin surface and lateral section after the coa-
ted polylactic acid microneedles penetrated into the
pig skin
(15 ~ 16 ng) "™ — 2, HAR LG — YA Pr
(RSD H1 12.3% J8/NE 11.67% )

4.5

1gI=6.77+lgp
R*=0.999

4.0

15 1 Il Il 1 1
=50 -45 -40 -35 30 -25 =20

lg(p/(mg - mL1))

K10 wfmES FHI B AR 2k
Fig. 10 Standard curve of sulfonyl rhodamine B

F 1 RIZRILMRE 1Y 2R 24t B X BRI (w22
Table 1

Drug loading and relative standard deviation of

the coated polylactic acid microneedles

B 25 A B2 B/ ng

1 14.01

2 12.77

3 16.65

4 17.36

5 16. 92

6 15.55

F-HE 15.54

AHXS bR 22/ % 11. 67
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Abstract : Polymer-coated microneedles have attracted extensive attention as a transdermal drug delivery system due
to their many advantages. Polylactic acid microneedles with four limiting pins were prepared by hot pressing. With
the aid of the limiting plate, coated polylactic acid microneedles were prepared by dipping into a coating solution of
sulforhodamine B (as a model drug) by the flip dipping method and the floating dipping method. The distance be-
tween the coating solution and the bottom plate of the microneedle was about 300 wm. Mechanical property tests
showed that when the displacement was 300 pm, the force of a single needle could reach 1 N, indicating that the
coated polylactic acid microneedles have sufficient mechanical strength to penetrate the skin. The single-needle
drug loading of the coated polylactic acid microneedles was about 15 ng, and the relative standard deviation was
11. 67% . In addition, a superhydrophobic limiting plate was also prepared, and a negligible amount of solution re-
mained after dipping the coating solution on its surface, eliminating any waste of the coating solution.

Key words: coated microneedles; polylactic acid; dipping method; limiting plate; mechanical property; drug

loading uniformity
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