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TR, LIS [F BE (96 i HA-GMS 42K 3L,
(200 pl/ AL, BAWREZ R 6 NTATHE), HE
10% fify 2 IfiL 375 (FBS) [¥] DMEM 15 37 i A A B 4 %)
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B ALRE R IO I (A), # A G) T4
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GMS i EDC b im it fs s £ 5 HA |, DL
TRFESRK - BRSP4 BB A BB ER T,
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B AKAER s 200 T BE R (M B 28 e R T B Bifs e
PIBRK IR, e AT R e IR BAT SR K Ah s R /K
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2.1.1  HUKILM zeta AT, TIIRIAR SORIAR S AT

2] HA-GMS 0K LN zeta HEAL, “PIIRLER
KRR WAR 1. B2i)a, AKILF kAR
IR PENEAT IR, zeta FELAZ0HE R A 2501048
BAMMSATIRN . 253 HRE(PAD) 7351 4 0.33+0.07,
0.55+0.01, 0.49+0.03, Ut B 2 245 F1 K 2 24 (1)
HA-GMS 4K FLIM3H — PR UF . Ha Kb 7 1B
AR E AR I AR, RI R &
2, BT 50%.

Table 1 Zeta potential, particle size and polydispersity index (PdI) of HA-GMS NPs

Nanoemulsion Particle size/nm Zeta potential/mV Pdl EE%
No MD-CPT 112.41 + 18.62 -193+22 0.33 £ 0.07 -
80MD-CPT 177.33 + 27.11 -15.6 + 1.7 0.55 +0.01 77.85 +1.29
160MD-CPT 242.33 + 13.83 -143+3.8 0.49 +0.03 55.23 +6.71

80MD-CPT means the concentration of MD-CPT was 80 mg/L during nanoemulsion preparation, 160MD-CPT means the concentration

was 160 mg/L. Data represented the x + s, n=3. EE: encapsulation efficiency.

2.1.2 KA MEL.
10 o 3% 5 HAL 4 X6 35 25 MD-CPT-HA-GMS 44 2K
FLBHAT IR A UEE, I 1 g K L S Yk

@ ® ©

Fig. 1 Physical characterization of no-load and
MD-CPT-HA-GMS NPs by TEM
(a) No MD-CPT. (b) 80 MD-CPT. (c) 160MD-CPT.
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L BE IR T R R AR . PR T T AL
%1 HA-GMS 9K FLEBKE, BT, 5m
A, JUTPRAEREMNIS, 5 211 M8 RAHY 5.
2.1.3  YKFL AR E PRSI

W E A T L. 7. 14 K2 g8 K T
80MD-CPT-HA-GMS [ -3 Rift . zeta HLA7 F1 2
53 B2 B (PdT) [ W 5 AN 3% S HLBE(TEM) ML S2, [
K2ME 20 W, KR KR/ANETRAKRS A5
JUFRAREMINS, HA-GMS 40K FL ke
R A4F.
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Table 2 Zeta potential, particle size and polydispersity index (PdI) of HA-GMS NPs

Preparation time/d Particle size/nm Zeta potential/mV Pdl EE/%
1 177.33 + 27.11 -15.6 + 1.7 0.55+ 0.01 77.85 + 1.29
7 190.98 + 23.15 -11.2+32 0.59 + 0.02 71.22 + 3.37
14 214.23 + 13.83 -103+ 238 0.60 + 0.03 65.23 + 6.71

Data represented the x + s, n=3.

Fig. 2 TEM of MD-CPT-HA-GMS NPs
at 1 day, 7 days, 14 days
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Fig. 3 Permeation profiles of MD-CPT through the
excised rat skin from HA-GMS nanoemulsion formulation
The control sample was ethanol solution of MD-CPT (1.0 g/L). Data

represented the x+s, n=3. @ : MD-CTP-HA-GMS; « : Enthonal solution.
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P85 By 2201
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(HUVECs)[¥141 B 448 1) 520 .
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48 h (M40 M3 FE IS DL an I8l 4 FroR. BEAE 9K FLIR
IR, PP IE 4 i HSF A1 HUVECS AHX %
TE R 75%~95%. A 1SO 10993-5 F-Jli 1 5%
T MTT 40 s A s h e, bk S 40 itk
BiFE 24 h 5, AN AR AR TS KT 70%, )
BN R A B BAT W A 1 40 g L e
., HA-GMS 4K FL 4 63~ 1000 mg/L K i i Fl 4
If, %t HSF 40 il f1 HUVECs 4H Jfg U434 TG 40 g 25
PE. IR, PRI S8 S 2T 4 40 1) 14 5t TE A K
W, 161 g/LREE A /NT 30%140iH3, wJ L
M T RIRIZIE .
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S (o) [es]
(= (=) (=
T T T

393
(=
T

Relative cell proliferation(% of control)

(=)

63 125 250 500 1 000
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Fig. 4 Relative cell proliferation of HA-GMS in KFs
cells, HSF cell and HUVECs cells
M : HSF; [0: HUVECs; O: KFs.
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24 MD-CPT *f —F0 41 e ff: H 48 h 119 40 g 1%
FETEDLUNE 5 s, BEAE 2R BEIRS N, X P A
N IEH 41 g HSF M1 HUVECS (1) 40 it 389 5 & 47 410
W, 29K 100 mg/L I, 40 A XA R B 4
(75.43 £3.55)% f11(83.21+3.13)%, 1HAI KT 70%,
TP IR Y225 B T4 40 M 1 389 B A7 W S 4, &n
AN G RN 52.5%~ 56.7%9. LA 0L, 10, 11-
AV P AR R W (MID-CPT) o) 440 i 438 B ) 5% i S
WA EEENER), {E 100 mg/L W FELL R I, X} HSF
4 Hfa A1 HUVECS 4f Bl (1) 3% 7 264K, T 0 IR
Y2 I T A0 M ) B4 B A B SR AR E . RRIZE
e ADNn AR 22 URUNE R LT Dk S T E S [(TE=T
W RN B DK BT 4 41 B 1R 389 58 6 185055, DNA 1
B RIS MR . 1K MD-CPT fil HA-GMS
FIREINN S VR 2590 RO R4 Rk o — Tl 4 Mo 4 () 4
48 h (4N MU T TS W 6 BT, 5254 MD-CPT
B =R T 48 h (40 s (R 5) T8
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Fig. 5 Relative cell proliferation of MD-CPT in

KFs cells, HSF cell and HUVECs cells
M : HSF; OJ: HUVECs; O: KFs.
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Fig. 6 Relative cell proliferation of HA-GMS with

MD-CPT in KFs cells, HSF cell and HUVECs cells
M : HSF; OJ: HUVECs; O: KFs.
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The Study of HA Nanoemulsionloading MD-CPT by Transdermal
Delivery Effect on Keloid Repair”

GAO Yuan-Yuan", KONG Ming", CHENG Xiao-Jie", WANG Zhi-Guo®, CHEN Xi-Guang"”
(" College of Marine Life Science, Ocean University of China, Qingdao 266003, China;
2 Department of Plastic Surgery, The Affiliated Hospital of Medical College Qingdao University, Qingdao 266013, China)

Abstract Camptothecin derivatives have an obvious inhibitory effect on keloid fibroblasts proliferation. In
order to improve the utilization rate of drug and provide a transdermal drug treat method, a non-alcoholic
hyaluronic acid O/W type nanoemulsion without any chemical enhancers was made to encapsulate
10,11-methylenedioxycamptothecin (MD-CPT). We used transmission electron microscopy (TEM) and laser
particle size instrument to survey the HA-GMS nanoemulsion morphology observation, and measured the particle
size of (177.32+27.11) nm, the zetaelectric potential of —15.6+1.7, the PdI of 0.55+0.01 and the encapsulation
efficiency of (77.85 +£1.29)% . Determination by MTT method was used to research the effect of biomaterial
HA-GMS on HSF cells and HUVECs cells, and the relative cell viability range from 75% ~ 95%, having good
biocompatibility, and for keloid fibroblasts culture, growth inhibition rate was 28.2% .The transdermal effect of
HA-GMS nanoemulsion carrying MD-CPT was obviously better than that of the control group (CPT MD-CPT
ethanol solution), treating for 4 h, the cumulative drug permeation was (660.72+20.54) wg/cm® and (102.73£13.81)
pg/cm? respectively, the HA-GMS nanoemulsion significantly increased the efficiency of MD-CPT through skin,
which may provide a good drug delivery approach.
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