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Efficacy of Biodegradable Microneedle Patches on Periorbital Wrinkles

Jihun Park, M.D., Jimyung Seo, M.D., Jung U Shin, M.D., Do Hyeon Jeongl,
Jung Dong Kim', Kwang Hoon Lee, M.D., Ph.D.

Department of Dermatology, Severance Hospital, Cutaneous Biology Research Institute,
Yonsei University College of Medicine, Raphas Co., Lid.", Seoul, Korea

Background: Biodegradable microneedle technology is a recently developed method to deliver medical and phar-
maceutical medications into the skin, and is expected to yield better treatment results than topical application methods.
Objective: To evaluate the efficacy of hyaluronic acid (HA)-based microneedle patches and epidermal growth factor
(EGF)-containing microneedle patches on periorbital wrinkle improvement.

Methods: A 20-week randomized, double-blind study was performed. Twenty-five Korean patients with periorbital
wrinkles and a wrinkle severity rating scale (WSRS) score above 2 were enrolled into the study. The patients
completed the study using the two different types of patches on each side of the designated periorbital wrinkles area
every other day for 8 weeks. Patients were requested for an additional 12-week follow up. Wrinkle improvements
were assessed by WSRS score, subjective patient satisfaction score, and imaging analysis using the visiometer,
corneometer, cutometer, and mexameter, respectively (Courage&Khazaka, Cologne, Germany).

Results: Both the HA-based microneedle patch and EGF-containing HA-based microneedle patch had positive effects
on WSRS score, patient satisfaction levels, and corneometer result with statistically significant differences. No

significant side effects were noticed.

Conclusion: With respect to efficacy, no statistical difference between the two groups were noted, indicating that the
anti-wrinkle effects of the microneedle patch may solely be due to the HA rather than the EGF. (Korean J

Dermatol 2014;52(9):597 ~ 607)
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Table 1. Characteristics of the subjects

Age group (yr) Numbers (%)

Mean age (£S.D.)

WSRS Rt. (initial) WSRS Lt. (initial)

40~49 8 (32%) 463 (£2.7) 3.12 (£0.34) 3.25 (£.044)
50~59 7 (28%) 55.7 (£2.9) 3.78 (£0.42) 3.78 (£0.42)
60 and above 10 (40%) 64.9 (£2.6) 4.55 (£0.51) 450 (£0.51)
Total 25 (100%) 56.4 (£8.4) 3.88 (£0.74) 3.90 (£0.70)
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S 5271 H I3 oA BEATE A FEAD Al
"oy, 71E9 o] Bole HAAAAY S+
, ARl BHS FFo] glon Ik g3t FAIAH
TEERE Q&G FES AUZ AT F Jdve 4
7Ft}. Epidermal growth factor (EGF)& A X|f-<}
P A, HF A Sl #Aste F EHA )
, 71 receptor familyol] thdt A= Wo| o]Foiz|aL 3]
AEO| AT oAt WRFE 9 Ao I A}
Holx Ao tid Hiue B gt} At 2,
Schouest S'%& EGF7} 7HAE A{EA X Ud A5
9} porcine modelol A 9] AT AYALS Ho7= A
o] Zek EGFE Hl2E §302 Hgse Avtozn F
A 59E B AFEARE RSP oo Ax
E& 7€ HA TAY AR vlolazyse 7
A &aze} olo EGFZ} F7HH o= dhrd AE3Y wlhol
A2YEY FE AN a9E rlsta, F £39 AA
32 vwstasl 9o

=

i fr ko
i

ohat 2 g

1. 47 Chat

201243 1295-E 2013 7€ Alololl AlB&A W
ydst 55 71 AR &, AR 7S F§sta A9
710l FetA & 25 S Ul eZ e Al
ot AFFES 41MFE 684 Alole] oA 243} FAd 1
B(H 56.44)0]1Ath 2 Ate AM U o)} A
B2 o] QA A3y s w2 FH A
3 = A H(Table 1).

1) M3 JIE

FAPJA= A 71F EFEHA go
I WE 5o tste 83 d9e 52 F Ay
TAME A & FAT A=A
75 A ARl Al@7zt 5 FHBEo] JhsEt
M The Wrinkle Severity Rating Scalel4 (WSRS, Table 2)
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Table 2. The Wrinkle Severity Rating Scale (WSRS)

Score Description

5 Extreme: Extremely deep and long folds detrimental
to facial appearance;2- to 4-mm visible V-shaped
fold when stretched. Unlikely to have satisfactory
correction with injectable implant alone.

4 Severe: Very long and deep folds; prominent facial
feature; less than 2-mm visible fold when stretched.
Significant improvement expected from injectable
implant.

3 Moderate: Moderately deep fold; clear facial feature
visible at normal appearance but not when
stretched. Excellent correction expected from
injectable implant.

2 Mild: Shallow but visible fold with a slight
indentation; minor facial feature; implant expected
to produce a slight improvement in appearance.

Absent: no visible fold; continuous skin line
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%<2 }u] & (dermabrasion), &2 (phenol peel), Hl <%
Z g X g o] A (nonablative laser procedure) T YA A<l
H& FY(eg., collagen, fat, hyaluronic acid), A|Hro]d&
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Fig. 1. Microneedle patches (A; microscopic view B; gross view).
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Fig. 2. Changes in WSRS level among visits (p<0.05).
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Fig. 3. Changes in patients’ satisfaction level (p<0.05).
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Fig. 4. Changes in visiometer level among visits (p>0.05).

8 wks

20 wks

Fig. 5. Clinical photographs of the face of a 49-year-old Korean woman (patient 3). (A~C) Test material patch using side at the
week 0, week 8 and week 20, respectively. (D~F) Control material patch using side at the week 0, week 8 and week 20,

respectively.
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Fig. 6. Clinical photographs of the face of a 67-year-old Korean woman (patient 16). (A~C) Test material patch using side at the
week 0, week 8 and week 20, respectively. (D~F) Control material patch using side at the week 0, week 8 and week 20,

respectively.
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Fig. 7. Changes in visiometer level among visits (“moderate”
group, p<0.05).
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Fig. 8. Changes in visiometer level among visits (“extreme”
group, p<0.05).
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Fig. 9. Changes in corneometer level among visits (p<0.05).
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Fig. 10. Changes in cutometer level among visits (p>0.05).
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Fig. 11. Changes in mexameter levels (melanin) among visits
(p>0.05).

10.00
[ Rt.:test

< [ Lt.: control —
[0)
2 0004
®©
£
(9}
ES]
£ -10.00 ~
9]
©
€
$ -20.00
Q
E T T T T T

-30.00 -

Owk 2wks 4 wks 8wks 12 wks 16 wks 20 wks

Fig. 12. Changes in mexameter levels (erythema) among visits
(p>0.05).
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Test

Fig. 13. Hematoxylin and eosin stain at 0 week (A; test, B; control) and at 8 weeks (C; test, D; control) (X400). Verhoeff-van
Gieson stain at 0 week (E; test, F; control) and at 8 weeks (G; test, H; control) (X400). No statistical difference noticed.
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Control

Fig. 14. Masson’s trichrome stain at 0 week (A; test, B; control) and at 8 weeks (C; test, D; control) (X400).
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