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A clinical study of nano-microneedles-assisted transdermal technology combined with external application of
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ABSTRACT Objective: To explore the clinical curative effects and safety of nano-microneedles-assisted transdermal technology com-
bined with external application of Zheng’ s Xinshang ( # [G;H7 1% ) ointments for treatment of acute ankle sprain ( AAS). Methods ; Eighty
AAS patients were randomly divided into monotherapy group and combination therapy group,40 cases in each group. All patients were trea-
ted with external application of Zheng’ s Xinshang( % [&5717 ) ointments,8 — 10 hours every night for consecutive 2 weeks;and the nano-
microneedles-assisted transdermal technology was used before external application of Zheng’ s Xinshang ointments in combination therapy
group ,once every night for 3 minutes at a time. The ankle circumferences,ankle pain visual analogue scale( VAS)scores and Kofoed ankle
scores were recorded and compared between the 2 groups before the treatment and after the end of the treatment respectively,and the com-
plications were observed. Results: There was no statistical difference in ankle circumferences between the 2 groups before the treatment
(35.08 £2.39 vs 34.93 +2.44 c¢m,t =0.278,P =0.782). The ankle circumferences were smaller in combination therapy group compared
to monotherapy group after the end of the treatment(28.63 +1.40 vs 30. 18 £1.60 cm,t = —4.626,P =0.000) . The ankle circumferences
were smaller after the end of the treatment compared to pre-treatment(z =17.338,P =0.000;z =14. 162 ,P =0.000) . There was no statisti-

cal difference in ankle pain VAS scores between the 2 groups before the treatment(7.08 = 1. 14 vs 7.05. +1. 13 points,z = —0. 308,
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P =0.758). The ankle pain VAS scores were lower in combination therapy group compared to monotherapy group after the end of the treat-
ment(2.03 £0.73 vs 3. 10 £ 1. 17 points,t = —4.467,P =0.000) . The ankle pain VAS scores were lower after the end of the treatment
compared to pre-treatment(t = —5.591,P =0.000;t = —5.690,P =0.000) . There was no statistical difference in Kofoed ankle scores be-
tween the 2 groups before the treatment(50. 18 £5.49 vs 50.23 +5.26 points,t = —0.042,P =0.967). The Kofoed ankle scores were
higher in combination therapy group compared to monotherapy group after the end of the treatment(89.95 +1.74 vs 82.18 +1. 88 points,
£=19.205,P =0.000). The Kofoed ankle scores were higher after the end of the treatment compared to pre-treatment(z = —40. 124 P =
0.000;z = —37.709,P =0.000) . After the end of the treatment, 15 patients obtained an excellent result,18 good,6 fair and 1 poor in com-
bination therapy group;while 9 patients obtained an excellent result, 16 good, 11 fair and 4 poor in monotherapy group. The combination
therapy group surpassed the monotherapy group in the total clinical curative effects(Z = —2.100,P =0.036). No drug hypersensitivity re-
actions were found in the 2 groups. The residual mild ankle pain was found in 2 patients in combination therapy group and 7 patients in
monotherapy group,and no special treatment were performed for noneffects on daily living. There was no statistical difference in complication
incidences between the 2 groups(y* =2.003,P =0. 157). Conclusion; The combination therapy of nano-microneedles-assisted transdermal
technology and external application of Zheng’ s Xinshang( £ [%;7177 ) ointments can relieve the ankle pain, reduce the ankle swelling and

improve the ankle function in treatment of AAS,and it surpasses the monotherapy of external application of Zheng’ s Xinshang ( 5 FCH{5 )

ointments in the clinical curative effects,while they are similar to each other in safety.
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