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Study on preparation and ir vitro transdermal penetration of nanosuspension-based
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Abstract: Objective To prepare a nanosuspensions-based gel of ursolic acid (UA-NS—gel) and investigate
the in witro transdermal penetration characteristics. Methods UA-NS was prepared by anti-solvent
precipitation and high pressure homogenization method and then transformed into gel with carbopol 940 as
support base. The cumulative permeation amount and the amount of drug in the skin of UA—-NS-gel were
assessed by Franz-diffiusion and compared with UA conventional hydrogel (UA-gel). Results The amount of
UA permeated through the skin and in the skin after applying UA-NS-gel for 24 h were (104.40+6.48)
pg/em’ and (138.08+19.39) pg/cm’,which were significantly higher than UA-gel of (28.56+2.16) pg/cm’
(P<0.01) and (70.51+14.77) wg/cm’(P<0.05) ,repectively. Conclusion The UA-NS-gel has the ability to
increase the transdermal penetration and drug concentration in the skin.
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2.3 UA-NS-—gel
05¢g 940 10 mL
° UANS S5¢
20% pH 5.5~6.5
100 g 0.3% UA-NS-—gel.
2.4 UA-gel
05¢ 940 10 mL.
o UA 03 ¢ 60 mL.  2.5%DMSO
0.4% P188 5¢
2 UA PDI 20% pH
Figure 2  Effect of homogeneous pressure on particle size and 5.5~6.5 100 g
PDI of UA nanosuspension 0.3% UA-gel.
2.5 HPLC UA "
2.5.1 . Agilent ZORBAX SB-C,
(150 mmx4.6 mm 5 pm) ; : -
0.1% ( 85:15); 1.0 mL/min;
210 nm; 25 C; 120 pLo
3 UA (A) UANS(B)
Figure 3 Particle size distribution of UA dispersion ( A) and
UANS ( B)
2.2.2 UA UA-NS
4, UA
10 ~ 100
pm; UA-NS o
A ; B. C 1
5
Figure 5 Chromatogram of UA
2.5.2
12.50 mg 50 mL
4 UA (A)  UANS(B) 250 pg/mL o

Figure 4 SEM images of raw UA ( A) and UA-NS ( B)
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0.52% 2% h . ! (P<0.01)
2.5.5 SN
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o Figure 6  Cumulative amount of UA-gel and UA-NS gel
“2 6.2 ” penetr‘dtions
5.0 pg/mL 3 HPLC
102.1% RSD  1.8%. 2.62 : (24 )
2.6
5 6.1 . D 10 mLL 5 mL
5 min 10 000 r/min 10 min
_ “5.1”
' 1. 24h  UA-NS—gel
: UANS-gel  UAel (138.08+19.39) pg/cm’ UA-gel
le 10% (70.51+14.77) pg/cm’ t
(100 r/min) 37 C : 1. (P<0.05)
1 2
Table 1 Transdermal parameters and skin deposition of two gels( n=5)
Js! 24 h / /
' (pgren™+h™) (gren™) (gren™)
UA-gel 0=1.187 1:+0.541 6 0.994 1.19+0.09 28.56+2.16 70.51+14.77
UA-NS-gel 0=4.346 5t+0.679 1 0.997 4.35+0.27 104.40+6.48* * 138.08+19.39"

UA-gel " P<0.05 **P<0.01.
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