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[ Abstract] Objective To evaluate the role of modified microneedle roller in promoting permeation of triamcinolone
acetonide across human hyperplastic scar skin. Methods The morphology of human hyperplastic scar skin was visualized by
methylene blue staining and H-E staining after the insertion by microneedles of different lengths. The content of triamcinolone
acetonide was determined by high performance liquid chromatography (HPLC). The in vivo absorption characteristics across
human hyperplastic scar skin were investigated by elution method and the homogenization method at 1 h and 12 h after drug
application. Skin irritation was assessed by transepidermal water-loss (TEWL) measurement and laser Doppler flowmetry.
Results The preferred microneedle length of 500 um effectively penetrated through the stratum corneum,and the distribution of
the microchannels was homogeneous. It was found that 27. 42% and 60. 64% of the drug administered entered the skin at 1 h
and 12 h, respectively. The drug accumulation in the skin at 12 h decreased to 45. 98% of that at 1 h after intracutanecous
injection, while the accumulation increased to 2. 73-fold and 4. 18-fold in the microneedle group and direct application of
triamcinolone acetonide cream group,respectively, with the content of microneedle group being 3. 56-fold that of the direct cream
application group (P<C0. 05). Triamcinolone acetonide distribution was not homogeneous at 12 h after intracutaneous injection,
with the level being (4. 83%5.51) pg, while the distribution in the microneedle group was homogenous, with the level being
(0.93%£0. 14) pg. TEWL results showed no significant difference in skin irritation between microneedle and intracutaneous

injection group; however, laser Doppler flowmetry showed that the skin irritation of intracutaneous injection group was 8. 40-
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fold that of microneedle treatment group. Conclusion Modified microneedle roller treatment followed by cream application,

compared with intracutaneous injection, can yield more homogeneous distribution and less skin irritation in human hyperplastic

scar skin, but its efficacy for scar treatment remains to be further verified.
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Fig 1 Commercially available and modified microneedle roller

A: Commercially available microneedle roller;B-D: Reverse side, side face, front side of the modified microneedle roller
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Fig 2 High performance liquid chromatography (HPLC) chromatograms of triamcinolone acetonide
A: Blank sample of human hyperplastic scar skin; B: Standard triamcinolone (10. 00 pg/mL); C: Standard triamcinolone

acetonide (4. 98 pg/mL); D: Sample of human hyperplastic scar skin. 1: Triamcinolone; 2: Triamcinolone acetonide
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Fig 3 Morphology of human hyperplastic scar skin after insertion by microneedles of different lengths

A-C: Photographs of human hyperplastic scar skin after the insertion of one microneedle as visualized by methylene blue stai-
ning (A: 250 pm; B: 500 pm; C: 1 000 pm); D-F: Microscopic images by H-E staining (D: 250 pm; E: 500 pm; F: 1 000

pm). Original magnification: X 200
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Tab 1 Depth, diameter, and number of micropores in human hyperplastic scar skin after insertion of microneedles of different lengths

n=16,7+s

Microneedle length I/pm Micropore depth //pm

Micropore diameter d/pm Micropore number

250 37419
500 8915~
1000 16842+~

46414 42417
4949 79412~
6212+~ 8843"

* P<C0. 05 vs 250 pum length group;” P<C0. 05 vs 500 pm length group
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Fig 4 Influence of different drug delivery routes on triamcinolone

Injection B

acetonide absorption in human hyperplastic scar skin
A: Skin absorption of triamcinolone acetonide; B: Skin ac-
cumulation of triamcinolone acetonide. * P<C0. 05 vs cream

group;~ P<C0. 05 vs microneedle group. n=6, T+s
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Fig 5 Effect of different drug delivery routes on
absorption homogeneity of triamcinolone acetonide in
human hyperplastic scar skin
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Fig 6 Effect of different drug delivery routes on
transepidermal water-loss of human hyperplastic scar skin

TEWL: Transepidermal water-loss measurement. * P <C
0. 05 vs scar skin group; © P<C0. 05 vs microneedle group.
n=3,x=%s
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Fig 7 Effect of different drug delivery routes on
blood flow in human hyperplastic scar skin
BPU: Blood perfusion unit. * P<C0. 05 vs control; & P<C

0. 05 vs microneedle group. n=3, z+ts
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