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Abstract — The feasibility of lecithin as a material for dissolving microneedles to improve skin permeability of drugs
and the effect of the composition of lecithin on the mechanical strength, solubility, and skin permeability of rhodamine B
(RhB) of the dissolving microneedles were investigated. Dissolving microneedles with needles of uniform shape and
size were fabricated with the mold made using the laser-writing technique, simpler and more efficient method compared
to the photolithography method, the conventional method to fabricate the microneedle mold. The composition of lecithin
in the microneedle affected the mechanical strength and solubility of the needle thus, the mechanical strength of the
needle increased as the composition of lecithin in the needle increased, resulting in improving the skin permeability of
RhB contained in the microneedles. When comparing the microneedles containing same composition of amylopectin
(AP), the skin permeability of RhB of the microneedles containing lecithin was higher. These results indicate that
lecithin can be used as a material for dissolving microneedles and the skin permeability of the microneedle could be
controlled by changing the composition of lecithin.
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2-1. Al S A=
A& o)l A% SH, amylopectin (AP), #IA1€, 712] 1L rhodamine B

Laser beam

HAF
=4

- VV = [VVVV]
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(RhB):= Sigma-Aldrich Chemical 2 5-E] 1315t} vlo] A2 54
polydimethylsiloxane (PDMS) 2 =2 A 2-3}7] $13F SYLGARD™
184 silicone elastomer kit®} 3|5 F3}A & of] ARE-3F H| %] 3] H =

oR$- 3} wlel e el A] 212 Flalel Abgsisict.
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PDMS A Ee°f 800 pm2] Z1o] 9} 400 pm?] 275 741 12 x 12
Mol Y% Bkl S H BEEE AZskal o] PDMS B2
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Table 1. Materials and composition of the fabricated microneedles

Microneedle Composition (weight %)
L10 SH 90% : lecithin 10%
L30 SH 70% : lecithin 30%
L50 SH 50% : lecithin 50%

AP50 SH 50% : AP 50%

Laser-writing to
PDMS sheet

(A)

PDMS mold

Fig. 1. Images of (A) the laser-writing process to prepare PDMS mold and (B) fabricated PDMS mold.
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Fig. 2. Test of mechanical strength of microneedles. (A) the test
equipment made by the lab and (B) the mechanical strength
of microneedles as a function of type and composition of
materials.
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Fig. 3. Dissolution of microneedles in PBS as a function of type and
composition of materials. The tips of microneedles were
dipped in PBS for 5 seconds.
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Fig. 4. Dissolution of microneedles on the porcine skin as a func-
tion of type and composition of materials. The microneedles
were pressed on the porcine skin for 8 minutes with press-
ing loads of 2 N and 4 N.
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Fig. 5. Skin permeability of RhB through the porcine skin as a func-
tion of type and composition of materials.
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