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Study on in Vitro Release and Nasal Mucosal Toxicity of Ditong Biyan Spray Gel

WANG Ting, WANG Yuxia, SUN Jingying, WANG Yun, LYU Min, XIA Mangiong, ZHOU Xia, WAN Jun"
(College of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

ABSTRACT: OBJECTIVE To study the release characteristics in vitro and nasal mucosal toxicity of Ditong Biyan Spray Gel.
METHODS The cumulative dissolution rate and release rate of Ditong Biyan Spray Gel were determined by non-membrane
dissolution method in vitro release test. And then the release behavior of baicalin and ephedrine hydrochloride were fitted with
mathematical model. The macro-irritation and the nasal mucosal toxicity of Ditong Biyan Spray Gel were conducted by sneezing
experiment and HE staining method. RESULTS There was a strong linear relationship between the cumulative dissolution rate
and the cumulative release rate in the dissolution curve. Furthermore, the release of baicalin and ephedrine hydrochloride in vitro
conforms to the first-order kinetic equation with sustained release characteristics. This preparation was irritating to the nasal
cavity of rats, but it could recover after discontinuation of drug. No redness, congestion and other phenomena in trachea,
bronchus and lungs. HE staining showed that this preparation had slight damage to the nasal mucosa of rats. After 7 days of
withdrawal, there were slight vacuolar degeneration and necrosis of glandular epithelial cells in the propria mucosa of positive
group, and the other groups could recover to normal. CONCLUSION Ditong Biyan Spray Gel is a sustained-release
preparation combined with dissolution and diffusion. It is a safe preparation with low toxicity to nasal mucosa, and it can
recovery after discontinuation.

KEYWORDS: Ditong Biyan Spray Gel; in vitro release test; nasal mucosal toxicity; sustained release preparation
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Fig.1 HPLC chromatogram of baicalin

A-reference solution; B—sample solution; C—negative sample solution;
D-blank reference solution; 1-baicalin.

312 LVMERRFEE o5 5 WA 1 % R
AR (65.28 pg-mL~Y) 1, 2, 4, 8, 16 pL #EEE,
422,17 TR il e AR . LS T R A
OB AR (X)), W TR A G AR bR (Y) 2 i s 7
2, FHRE: Y=3175.1X+7.762 5, r=1, HA
T HERERTE 0.065 28~1.044 48 pg P S5 AR E BT
AMEXR.
3.1.3 AUEHER IS R B S X R
FW(65.28 pg-mLYy, F¢ “2.2.17 T kil e 1
L, JEZE 6 K, RSD {HN 1.48%, FIINAH
TR
3.4  fRoE ks

0 2 4 6 8

K o O OB VA W, R

Chin J Mod Appl Pharm, 2020 September, Vol.37 No.18 22217 -



“22.17 R AESHIT 0, 2, 4, 8, 16 h Ul
WAL, RSD {H N 1.36%, FIAFASHTE 16 h N
I 235 RAE
3.5 EEMHAER REHERMESTER 5.0 mL,
o6 Oy, #i “2.2.17 WFHENE, B
S 0.199 mgmL~', RSD K 1.52%, %
BEEM R
3.1.6  FERDECRIALS R E R 2,17 WF
IR 6 345 2.5 mL, B 50 mL &, %
5o1~6, BN 7.6 mL B EEXF IR S A R
(65.28 pgrmL™Y), % “2.2.27 T AL S TR R A
Jrikl g, ¥ 42217 BUFENE . 1~6 Skt
i LR 5K 98.76%, 101.04%, 101.73%,
101.07% , 98.76% , 102.36% , ¥ % K
100.62%, [FICRTE 95%~105%, RSD {H M 2.06%,
W25 R 5 B HBIEE
3.7 BESERIE  $E “2.2.47 TR JRENAE 3
fLFEa, A H S0 0190, 0.188,
0.195 mg-mL~", B4 & oo B 4 5 4 E
0.191 mg-mL~",

3.2 ERTRPRE R
321 LEMERE K WOBRCER R JRR B AR BE

fny HEECEY L BAPERRSL . S E R4S 10 L
e “2.3.17 WUNJFkIGE , ERRRRR B R OR B A5 [
294 16.7 min, AINAS FIATR . BV 7 £ R RR
B N G () o W0, P e T, 4
UL 2,

322 LMERFRFLEE 51 W CER W2 JRR Bk
X} R SR (42.2 pgmL Y 1, 2, 4, 8, 16 uL, %

“2.3.17 BT 5 il T AR, LAER IR RR B heE
FERREARPR(Y), DRI AL BR (V)2 il br o
2k, [IHJTFEN Y=1 605.1X+1.262 5, =0.999 9,
ERFR PR E IR FEAE 0.042 2~0.675 2 pg N 515 1
HEL PR IE R,

323 AUEREREE TS R R IR R AR X
MRS VR R (42.2 pg-mL™Y), & “2.3.17 TR )7k
EWETHAR, ELE 6 K, RSD N 1.37%, FHIYL

AR R
324 FREMEAER R WRIHA AR B T

0, 2, 4, 8, 16 h Jatk “2.3.17 W F )5k g
A, RSD {H4 1.85%, FKWIFHRRAREHAE 16 h
PRI E 45 R AEE -

-2218 -

Chin J Mod Appl Pharm, 2020 September, Vol.37 No.18

t/min
B
1
0 5 10 15 20 25
t/min
C

0 5 10 15 20 25
t/min
B2 #HE A E M HPLC & iF K
AN HRGRVAR s B-HEUA R s IR M VAR s D-25 X Bt
W 1-Fh BRI
Fig. 2 HPLC chromatogram of ephedrine hydrochloride

A-reference solution; B—sample solution; C—negative sample solution;
D-blank reference solution; 1-ephedrine hydrochloride.
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Fig. 3 Cumulative corrosion rate curve of Ditong Biyan
Spray Gel(n=3)
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A—Zero-order kinetics; B—First-order kinetics; C—Higuchi kinetics;
D-Ritger-Peppas kinetics.
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Fig. 7 Fitting curve of cumulative release rate of ephedrine hydrochloride(n=3)
A-Zero-order kinetics; B—First-order kinetics; C—Higuchi kinetics; D—Ritger-Peppas kinetics.
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