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Transdermal delivery of Gentiana macrophylla complex components
system under micro-needle conditions
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Abstract: The purpose of this study is to investigate the transdermal delivery characteristics of Gentiana
macrophylla complex components system through different parts of the skin under micro-needles conditions.
Two-chamber diffusion cells were used, different parts of isolated skin and micro-needle pretreated isolated
mouse skin were applied separately, high performance liquid chromatography (HPLC) similarity evaluation
methods were used to evaluate transdermal delivery characteristics of Gentiana macrophylla complex components
system on receiving pool and the permeation rate and penetration amount of Gentiopicroside at different parts
of mouse skin. In the 24 h, the similarity between receiving fluid which was on passive transdermal delivery
and micro-needle transdermal delivery conditions and original fluid were ranged from 83.0% to 98.9%; By the
micro-needle pretreatment with different parts of the mouse skin, the time that Gentiana macrophylla complex
components system though abdominal skin to the receiving fluid which reached 90% similarity compared
with that of original fluid was 4 h, which was 18 h at back skin and 12 h at neck skin separately. Micro-needles
can be used as the ideal ingredients for traditional Chinese medicine complex transdermal delivery; transdermal
absorption time delay could be greatly reduced and its bioavailability was improved. The permeation rate and
similarity to original liquid of Chinese medicine complex components increased significantly in the abdominal
skin relative to the neck and back skin under micro-needle conditions.
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Figure 1 The scanning electron micrographs of micro-needles and micro-needles array of 100 um and 200 pm
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Figure 2 After matching HPLC graph of Gentiana macrophylla
complex components passive through the back skin of mice
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Figure 3  After matching HPLC graph that Gentiana macrophylla
complex components passive through the back skin of mice under
the micro-needle conditions
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Figrue 4 The comparing of the similarity between the original
liquid HPLC graph and HPLC graph that Gentiana macrophylla
complex components system was on passive transdermal delivery
and micro-needles transdermal delivery conditions at the back
skin of mice
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Figure 5 After matching HPLC graph of Gentiana macrophylla
complex components passive through abdominal skin of mice
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Figure 6 After matching HPLC graph of Gentiana macrophylia
complex components passive through abdominal skin of mice
under the micro-needle conditions
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Figure 7 The comparing of the similarity between the original
liquid HPLC graph and HPLC graph that Gentiana macrophylla
complex components system was on passive transdermal delivery
and micro-needles transdermal delivery conditions at the
abdominal skin of mice
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Figure 8 After matching HPLC graph of Gentiana macrophylla
complex components passive through neck skin of mice
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Figure 9 After matching HPLC graph of Gentiana macrophylla
complex components passive through neck skin of mice under
the micro-needle conditions
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Figure 10 The comparson of the similarity between the original
liquid HPLC graph and HPLC graph that Gentiana macrophylla
complex components system was on passive transdermal delivery
and micro-needles transdermal delivery conditions at the neck
skin of mice
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Figure 11 The comparing of the similarity between the original

liquid HPLC graph and HPLC graph that Gentiana macrophylla
complex components system through the back, neck and abdominal
skin of mice under micro-needles conditions
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Figure 12 The comparing of gentiopicroside penetrating con-
centration at the the back, neck and abdominal skin of mice with
and without micro-needles treatment
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Table 1 The comparson of the similarity between the original liquid HPLC graph and HPLC graph under passive transdermal delivery
and micro-needles transdermal delivery conditions of Gentiana macrophylla complex components system through different parts of

mouse skin

Transdermal part

t/h

1 2 4 8 12 18 24
Back skin Micro-needles 0.581 0.640 0.713 0.799 0.886 0.922 0.970
Passive 0.400 0.492 0.581 0.680 0.721 0.793 0.830
ASimilarity 0.181 0.148 0.132 0.119 0.165 0.129 0.140
Abdominal skin Micro-needles 0.800 0.886 0.900 0.936 0.964 0.970 0.989
Passive 0.551 0.596 0.701 0.788 0.835 0.875 0.891
A Similarity 0.249 0.270 0.199 0.148 0.129 0.095 0.098
Neck skin Micro-needles 0.705 0.731 0.796 0.845 0.898 0.957 0.977
Passive 0.515 0.570 0.646 0.710 0.777 0.801 0.856
A Similarity 0.190 0.161 0.150 0.134 0.121 0.130 0.120
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200 different needle induced skin with 8.0 h
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Figure 13 The amount of drug staying at skin by different
needle induced skin with 8.0 h
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Figure 14 Histological sections of hairless mouse abdominal skin: (a) and (b) pierced by 100 um micro-needles, (c) and (d) pierced by

200 pm micro-needles
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