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[ Abstract] Objective To prepare and evaluate a new formulation of thermosensitive and ion-sensitive in situ
gel for nasal administration, using the volatile oil of Bupleuri radix and baicalin, the effective component extracted from
Scutellariae radix . Methods Formulation of in situ nasal gel of Bupleuri radix volatile oil and baicalin was prepared by
using poloxamer 407 and deacetylated gellan gum as the gel base, 10% pharmasolve and 2% polysorbate 80 as the
solubilizer, and 0.8% triethanolamine as the pH regulator. The physical appearance, phase transition temperature, and
baicalin release performance of the prepared gel were examined. The pharmacodynamic evaluation was done with the rat
fever model developed with dry yeast and the mouse auricle swelling inflammation model. Results The phase transition
temperature of the gel was optimized to be 36 “C. The release of baicalin from the gel showed obvious features of sustained
release, which accorded well the zero-order kinetics equation. The results of experiments with the rat dry yeast fever
model and the mouse xylene auricle swelling inflammation model showed that the gel had significant antipyretic and anti-
inflammatory effects that were significantly better than those of the groups treated with the blank gel base and the
Bupleuri radix and Scutellariae radix granule. Results from the cilia toxicity test showed that the gel did not have obvious
toxic effect on toad palate mucosal cilia. Conclusion The in situ nasal gel of Bupleuri radix volatile oil and baicalin
prepared in the study had a rapid onset time, high efficiency, and prolonged release of active ingredients, thus showing
promises for further applicational development.
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Table 1 The optimization of solubilizer in in situ gel

A B C Agoo Ciliary movement time/h Score
2% 2% 2% 1.41 9.12 1.03
2% 5% 5% 0.20 8.38 1.12
2% 10% 10% 0.055 5.03 1.30
5% 2% 5% 0.99 7.21 0.83
5% 5% 10% 0.12 7.15 1.13
5% 10% 2% 0.11 4.32 0.85
10% 2% 10% 0.062 7.05 1.43
10% 5% 2% 0.053 543 1.37
10% 10% 5% 0.041 3.11 1.34

A: Pharmasolve; B: Tween-80; C: Control.
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Table2 The in situ gelling temperature of different concentrations of
poloxamer407 and deactylatedgellan gum (DGG) (n=3)

Concentration (m/m, %)

Gelling temperature/ °C
DGG Poloxamer407
0.2 16 45.12+0.14
0.2 18 40.05+0.12
0.2 20 37.11+0.20
0.3 16 43.06+0.14
0.3 18 36.05+0.10
0.3 20 28.33£0.42
0.5 16 37.21+0.11
0.5 18 32.12+0.42
0.5 20 27.23+0.20
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Fig 1 Antipyretic effect of in situ gel of Bupleuri radix volatile oil and

baicalin of different proportions (1=6)
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Table 3 Anti-inflammation effect of in situ gel of Bupleuri Radix

volatile oil and baicalin with different ratio (1=6)

Group Degree of swelling/mg  Inhibition rate/%
Blank 24.16+4.26 _
Gel base 20.19£0.12 16.43

Bupleuri Radix volatile
oil : Baicalin

10:0 10.55+0.063" 56.33
8:1 10.35+0.061° 57.16
6:1 5.63+0.095" 76.69
4:1 7.69+0.028" 68.17
0:10 11.47+0.083 52.52

* P<0.01, compared with gel base group; #P<0.05, compared with other

different ratio.
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Fig 2 The release curve of baicalin from in situ gel in simulated nasal
medium at 37 C (n=6)
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Fig 3 Antipyretic effect of in situ nasal gel of Bupleuri radix volatile oil

and baicalin (n=6)
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Table4 Anti-inflammation effect of Chaihuang nasal in situ gel (n=6)

Group Degree of swelling/mg Inhibition rate/%
Blank 26.80+9.780 —

Gel base 22.72+0.416 15.22

In situ gel 10.47+0.508"" 60.93
Granules 5.08+0.663" 81.04

* P<0.01, vs. gel base; #P<0.05, vs. granules.

FIOF O, BUR I RE S A70.5 mLi N 2 _E gk s it 4l
HORWE -SRI, 0.5 hJig P AR BEER KT Ve 1%, 8 L5 gh
FRCER e, ol R BT ) P T 3R e b i N i
AEERK, N TP A, B TR AR (400 £5) TSR
RGO METEEIG, IR & TG 781K
B ZEHTEL R, 550, & IR A Al T K 28 S IR, BERR
15 min[AJ BT AR ALEE, FFEE04€10 b

P 4R DL, 25 A5 38R K Ao s ik S0 285 88 1 5
TEFEEING, F Biz AR TR 45725 BRI T
VRSV . S o FH R R RS s W A R R S 3, 1 Bl
%, BNTHER, (HHR 4T E12 h A k5, eI 4e B 5
RITUEE I S AF— R B IS5 41 Bz 2y, (2 MR/, 1
W2 1 R 0T R 24 B BRI A A8 1 e A s 4 T 254U
R4 5 15 minf B AT UREE 30 B 3 I 24 8L, £F BT, £F
BB 3R 18, 41 WG MR Bog 2%, FEidsh5E
S 1k, YA B R SUEF BB sh A TR E R

4 SEEBERNBEREFMTESE <400
Fig 4 The toxicity effect of in situ nasal gel of Bupleuri radix volatile oil
and baicalin on the toad upper mucosa cilia. X400
A: Saline; B: Gel base; C: In situ nasal gel of Bupleuri radix volatile oil and

baicalin; D: Deoxysodium cholate.
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