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Comparative study on in vitro transdermal behavior of dexamethasone nanosuspensions with different
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[Abstract ] Objective To compare the in vitro transdermal behaviors of dexamethasone nanosuspension (Dex-NS) with
three particle sizes and explore the influence of particle sizes on skin permeation and retention of Dex-NS. Methods Dex-NSs with
three different particle sizes were prepared using media milling by adjusting process parameters. Their morphologies were observed by
scanning electron microscope (SEM). The in vitro transdermal behaviors of Dex-NS with different particle sizes were compared by
Franz diffusion cells. Results Dex-NSs with three different particle sizes, Dex-NS200 (199 nm), Dex-NS500 (491 nm) and Dex-
NS800 (810 nm) were successfully prepared. SEM showed Dex-NS200 existed two structures of granular and rod-shaped. Dex-NS500
was rod-like in shape. And Dex-NS800 had a short rod-like structure. In vitro transdermal experiments gave the cumulative amount of
drug penetrated (Qt) of Dex-NSs with three different particle size in an order of Dex-NS200 (23.61 pg/cm?)>Dex-NS500 (17.37 wg/
cm?) >Dex-NS800 (11.64 pg/cm?) and skin retention in an order of Dex-NS500 (18.24 pg/cm?)>Dex-NS200 (14.27 wg/cm?) >Dex-
NS800 (9.46 wg/cm?). Conclusion The particle size has significant effect on in vitro transdermal behavior of Dex-NSs and Dex-NS
with particle size around 500 nm, possessing higher skin deposition and being suitable for topical application.

[Key words] dexamethasone; nanosuspension ; particle size; in vitro transdermal behavior; skin retention

o 51 =
e 80210002 15 70, AR WO IX 2 TR B2 AR (B 9 el
W BT B YRR SRR ) 3t FE K A2 (dexamethasone , Dex ) 52 I AR H 1

BIS1EE T, E-mail : guili_xu@126.com )H%EZ Jﬁ% {%}Q % s %iﬂ,ﬁz FH jzg ﬁ*ﬁﬁé N *ﬁﬁﬁi N *J‘T;



- 274 - ZRrg B EE 2 2019 4F 5 H 26 21 55 3 ] Military Medical Journal of Southeast China,Vol.21,No.3,May, 2019

WRBE S A e S5 Dex iR EZH Tt 5
B G0 2 1 S AE PR , N 45 4 A 4 U0 ™ FH Y 52
SN KR SFPE IIRYT . Dex SN H I BUAE
F fib 1 B 8 R M B R A 2R e R R g MR
9255 Bz R TR B Tz, {H Dex B R ME 2% BETIL
18, 28 Kt 25 25 A W) ) P BE AR, A Ml R ) 1™ JHG i PR
Irak.

A R Dex 1 25 B2 15 15 1M R B L A 5 DT R
FHAY B BS 1L 44 2 T Dex 4 K 1 & 7] (dexametha-
sone nanosuspension, Dex-NS) , Wl 545 B B, Dex-
NS fiE % 8. 2 48 /i Dex 1) 25 K¢ 52 B2 3k H R B JBK i
R DA SCRRRAE , R4 1T DL SE M 9 KA 1 22
BB BEAT R AT AR R B
b P2 A ) 1 B 1 25 2 0k 48 AN [RDRELAR Y Dexc-
NS, LA R RLAR Dex-NS WA K A7 AR 1P RL
FEXF Dex-NS 28 Bz 15 375 141 JEk fir B A0 5200

1 MkHSJTk

1.1 K  SDHEME R, AFEL 180 ~220 ¢,
SPF 2% (4 H A5 P& 2= B2z B Se g sh iy bty ), 525
SV AT IES R SCXK-(42) 2012-0004, 7E %
(25+1)°C, AHXRE (50+10)% , FSRGCIR, A Bk
B POKGM @ B R SR G 7555

1.2 FERXFIFEE o ZE KR 2 (KR
25, 1S NDAC170104) 5 Dex % BRSO A2 0
25 S E BF IR, 415 100129-201506) 5+ — kit
TR EH (SDS) I D-a-A= B B 3R £ — FEZEFARR T (TP-
GS) H At 5T RUALAG 3K B2 245 B4 A7 FR > w) H 4L 5 Fr
A VRS 5 Al A R o s, 2 BER 1260
T OB AR (A3 A (35 [ Agilent 23 ]) s DF-101D 18 i
g S P g (DL L1 ) 5S-4800 F1 4 HL 5% ( H AR Hit-
achi 2% A ) ; NanoZS90 %7 12 43 A1 A (2% [E Malvern 2
) ) ; CPA225D H1 143 #1 K F (Sartorius ) ; TP-6 2 fE
75 KA CREETT B A PR A DD .

1.3 Fik

1.3.1 Dex-NSs 44| & S Mk [7 )09 )7 15 i &
Dex-NSs, 38 18 4 il BIF 2 2 3 TS [) W] 75 3 A )
219 Dex-NS, 800 rpm A/} 8 h HJ1 1% Dex-NS200, 600
rpm BF % 1h B 75 Dex-NS500, 400 rpm ffFJEE 1 h, B 15
Dex-NS800,

132 #&#&44  FHC1.3.17 il Dex-NSs if it ,
FEBIKARBE , IO CEh S 9N KA BE AL TE 25 CAFF
I HoRL AR e 22 03 B FR 2L (PDL) , AT E 3K .
1.3.3 Dex-NSs # & LR L Dex-NSs ifi & , X 1f

KRR TS BORE T T A AL FIRE T, B
4 5, T B T WS FA I B AEfL R 15
kV,

134 #4AE A LB F ik K Franze ¥ 8%
FLEEAN [ KL A% Dex-NSs PR 4133 J A7 412 il
AR B 1.77 em®, BOHEARFL 22.5 mL, SD K
BB RTAS B RS K 12 h, I8 I T 59 R , BRI A
10% B 7K A B (3 mL/kg) , JE B E , BY HUB B X
R R B 25 B AL S A RGBSR B R K ok
Vko WS K R BT LIS BRI [ T Rl i e 5
AR B b, AR )2 E M A . 20% £ B
NaClVE A FEUCA 5, 5538 A 400 r/min, 45 il {5 i 7K
TR A (32£1)°C HUAS [RIR A2 B9 Dex-NSs (HPLC
W &5 HZRRK AR BE 2 1 mg/mL) 45 1 mL, A
BEZ 3, BB 0.5.1.2.4.6.8.10,12.24 h £ HUEE 1
mlL, [F] BRI A SRR B, 0.45 pum JE 5T
UE L FH 12 RIORAH 1SS0 DL a3 S5 A A A AT
Inertsil ODS-3 {4, £+ (4.6 mmx250 mm, 5 um) ; H
fi-7K (70:30) R L BN AH 5 I 1.0 mL/min; £ I <
240 nm; HFEEA 20 WL TR Dex 7E 4[] 41
B AR BALE S B (QU) , £ BB E L,
TR R E ()

SERL B SIS I U B A A 4 O e i

FRARZGY), 0.9% H: BEEL K I 2 bk, BE AR T K 47,
WCERAT R R Wk, B, A= BRER AKGE BT b1 A
WG, R RS AR 30 min, BUHREUAE 1 mL, 8000
r/min 2.0 10 min, B 5 W, HPLC M %€ Dex M FET,
TR SR IR N Dex i B7 .
1.4 SHitFESHH R SPASS 13.0 M7 50E 48 it
O3B T GOR A B AR 1 2 (s ) 7, SR R
R 25001, LSD i T Z2 4L RV g, LA P<0.05
HESALGIFE .

2 4 R

2.1 Dex-NSHI29%H 454 B /R Dex-NS200 , Dex-
NS500 1 Dex-NS800 i) - ¥ ki 42 43 3l 24 (199+17)
nm. (491+27)nm. (810+24) nm, PDI 43 514 0.107 +
0.019.0.229+0.012.0.274+0.039 , K273 4 WK 1,
2.2 Dex-NSsT7s SEM%5HEILE 2, Dex 5K 24
SEAHEIBORLAR | A2 R/ NANEE s Dex-NS200 £77E 0
LR ANFR AR P AP &5 AL, R AR AE 100 ~ 300 nm Z [8] , 77
1E/D 4 500 ~ 600 nm /N HELR 40 K7 ; Dex-NS500
SRR G5 L RBLAE AE 400 ~ 800 nm; Dex-NS800 Jy %4
Bk 254 B2 AE 800 ~ 1600 nm .



ZREPBIEEZS 20194 5 A% 21 B 3 Military Medical Journal of Southeast China,Vol.21,No.3,May, 2019 + 275 -

e Dex-NS800

)
S

Dex-NS500

73

Dex-NS200

SO 43 2 (%)

v

0.1 1 10 100 1000 10000
RiA% (nm)

El1 Dex-NSs#i{24 % &

a: Dex JF B 25 5 b: Dex-NS200; ¢ : Dex-NS500; d : Dex-
NS800
2 Dex-NSsHH#EEE

23 BEEXWER RHBTMES A HPLC ik
D7 FEUAY ot S Bz ok 28U 5 R Deex 75 4k, 71
2 ISR AL LR Dex 7 1.008 ~ 20.16 pg/mL 35 B
5 RAFIE MR, IR (X, pg/mL) AR, (5
T U T AL (Y) S Ak bR, AR B etk T Bl Y=
41.291X+0.7148 , R*=1; {0 &5 B9S2 B FE e 1
R4, RSD ¥/NTF 2.0%, HAs (IG5 07 i iR
9 99.18% ~ 104.37%, RSD "N 1.85%. A [a] ki 12
Dex-NS HL0 I BUASN BB B4R R 1. 2]
ANFPRLAE Dex-NSs (R 51335 2 RFUS 3 26, 45 5 0L
K3, LAY 8O- i RBUE I QU AR, B
BT ] AR bR, HEATZAME WL, RN AR AR Y
Dex-NSs {515 iz 8l 1124 7 ¢«

Dex-NS200: Qt= 1.08t—2.37,R*=0.9985

Dex-NS500: Qt= 0.79t—1.39,R*=0.9971

Dex-NS800: Qt= 0.56t—1.42,R*=0.9868

J5 AL N A A [F R 45 Dex-NSs A 2515 3% 3
REE, R 2, WTUUE AR RDRLAR B 7 24 h
A BRE o & Qu BT 2 : Dex - NS200>Dex-

NS500>Dex -NS800 (P<0.05) , Kz ¥k il B4 & 7% 7 -
Dex -NS500>Dex-NS200>Dex -NS800 ( P<0.05) , 4%
ZEH R £ X Dex -NSs YK 4h 3 2 A7 0 B b

SN o

F1 FEHZH Dex-NS B H AR RRE L E (75,

pg/em*n=3)
\ Qt
i) (h)
Dex-NS200 Dex-NS500 Dex-NS800
0.5 0 0 0
1 0 0 0
2 0.56+0.32 0.33+0.15 0.12+0.07
4 2.26+0.38 1.81+£0.41 0.45+0.26
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