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Preparation of Panax notoginseng saponins ion-sensitive in situ nasal gel
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Abstract: Objective To prepare an ion-sensitive in sifu nasal gel of Panax notoginseng saponins (PNS). Methods With
deacetylated gellan gum as gel base, the solution-gelation conversion characteristics were investigated by rotational viscometer, and
the content of ginsenoside Rg; in PNS was determined by HPLC. Various animal models were used for the safety assessment of the
preparations. Results The viscosity of ion-sensitive in situ gel increased with the increasing concentration of deacetylated gellan
gum. Upon addition of simulated nasal fluid, gels with certain strengths were formed. The pH value of the preparation was 6.0—6.5,
and the linear range of ginsenoside Rg; was 0.2—50 pg/mL (» = 0.999 5), with a mean recovery of 101.72% and RSD of 1.74%. The
preparation could extend the drug contact time with the nasal mucosa. Conclusion PNS ion-sensitive in sifu nasal gel is
easy-to-prepare, stable and safe, and with limited irritation. It shows great potential in nasal delivery of PNS.
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Table 1 Viscosity of 0.5% deacetylated gellan gum
in situ gel after mixing with simulated

nasal fluid in different proportions

0.5%2% LA A BB/ | 0.5% % Z LS5 e BT/

H5EABILG]  (Pas) | SHEBLERPILLE  (Pass)
10:0 0.011 10:6 4351
10:1 4.468 10:7 4.435
10:2 4.451 10:8 4.461
10:3 4399 10:9 4.439
10: 4 4.444 10: 10 4.390
10:5 4.429
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Fig. 1 Effect of shear rate on viscosity of PNS-deacetylated

gellan gum in situ gel
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Fig. 2 HPLC chromatograms of 0.5% deacetylated

gellan gum containing ginsenoside Rg; (A)

and blank 0.5% deacetylated gellan gum (B)
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Fig. 3 Erosion (A) and drug release (B) curves of PNS-
deacetylated gellan gum in situ gel by no

membrane stripping voltammetry
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Fig. 4 Drug release curve of PNS-deacetylated gellan gum
in situ gel by diffusion cell method
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Table 2 Ciliotoxicity on PNS-deacetylated gellan gum

in situ gel (x+s,n=3)
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%6 H, BENLZ I PNS Wil PNS X OFEZE A IR
HlFId, R4 3 N, JBNEEM T, e G Mg
IEFRAS I G I 05 R s 0 A, SR A N IR I b7
JRIATE, FEHTFIRRAESIEE, DA 29 A\ Sl
BRI e AR S N TN PNS ¥k
PNS 25 LB &5 17 0.1 mL, A7 1R i\ %5 AR B
IKAE AR, ARG 1 mine 25245 30 min Y,
HERF 5 min A ETHRIE 0 1 3K 425 3h N, BERE
| h BB TTHR fe, RS A LR s Y., BAJE B 2
ol WIH ZEHH . KN SERIECERE Ry A o XS
A REE RIS BE T ek, S5 ESE 4
PR IE A1k

S 25 LI, PR A 5K AR 45 TR WL B A8 7 0T
WHS ZE L KR AERIEOEIR, BUSA 0. SiRE
] PNS 2% &V Jie S s 1l 700t S R 45 J T B Yl
FIBAEH .
3 iTig

PNS =2 10 155 00 i s 59697, %
TR 20 LB s TR A 75 06 75 AT LT 1)
AR TR I R R R ) S 2 R
BAER, T HOGH B SR . 2 W Eh A IR
NENEZRE, HKERRES A, BAPATHR
BRBELAL, RIPIIZLHRNR . S e
WBHES TAAAERT, Re b G WHE LIIRIES S, B
FSCRGE R MU e B ) B, 5 7P 4 LB e e 18 1) 2
£, R JRIAS T I = AR N 4, T Il [ AR



* 1304 -

¢ %% Chinese Traditional and Herbal Drugs 2542  7# 20157 A

fe s, sa g SOk B R R B I 25 £

VIR R RE I REN o PNS 2 LS5V W I A7 IS RE %

TR S W 45 2, SRS Na' KA

Ca™ S5[HE 7, B IR ™, il fehg e

S J T R R BRAR I, DRI 25 SR VA IR I L

YE 2 PNS V-6 o S i %82 TR [RI45 2 AT

BB U B ), LA IR AL T
BRAh, G st 2 A ONA A R R

Ho T PRy S vty B I 1) AL ) 32 R 3R S 4T

A BRAE T AL () S R B G B P S K 259

() S Jlas iy B IS 1R), IS BIRER WG BRI H . 24

P25 V2 B T IR Bt S AN 2 e ik, P SR LA B

PN IR B I ) o R RO 25 S B o K M 259 PNS

FEREIR T F LAY H 7 OB, WA B 25

SERE, BEMCHEREPEAL . PNS 2 LR 5 I S5 A ki

2 250N 12 ho SCHRARIEPO SN2 B2 2,

P25V v AAE S i 22 /D B 240 min, T DAHEIR

240 min 2 i PNS AJ DUFRE BRI AR M A4

PR AR P IR, an S A B BR s O, A

BT 240 min R JEUE I o
B i S RO PERE B R PNS &1

T ST B e e 4, ToRIBE . SR HPLC ¥E45

s, fREpReE, WL R, EEME. 76

DU AR i i 2k — 20 88 25 LM 25 v 12 S FH s s

BRI 25805 5 2580590, IR T br e .
PNS S FH J5U A7 Bt i R R BR PEAG, 78 20 A B

WEeR L, FoeIRILE R, B 2 R I B

INFA], %175 22 IR 25 I IR T B B

S R A R A £ i T A5 24 A AL itk

A, ¥ PNS FF R BOICE A48 il by o 25 AR 5

LR e 2Ugn], BAT R, e

TR BT A B AR E, X 254K

it et R B E NS 5 Lo

Sk

[11 +EZt [S]. —#k. 2010.

2] S0, B 8L REDE, & LR e RO A E
2B (7] AR RS 2R E, 2007,
17(2): 1-4.

31 £ . = i o i s R i 3 Ak
e EE A9 MiEm [J] R, 2011, 42(5):
963-965.

[4] JH # B Mk SR SRR KR
CALl XK fili e 386 (W 7B F LI [J]. Hh 2y, 2007,

(5]

(6]

(7]

(8]

(]

[13]

38(7): 1032-1036.

SRAGHE, L, O, & LR R TR0
JERAEF [7]. whi24, 2006, 37(11): 1685-1688

v 4, a0 HE, AR, NG701 @i/ CD36
mRNA R IEFENE R A MLk (7], 25 PF i AL,
2009, 32(2): 84-87.

woOR, BOR, BSOS BRE R H RS
(0], 2y, 2006, 41(6): 498-505.

Wk, TRE. R R TR B 2 50 A 1 R
KU 25 25 258 2 WE 5T (3], 524, 2004, 35(7):
745-749.

R, K2, Wi, & ZLRRH RSN
2R N 5 A (0] iR, 2005, 40(4):
336-381.

VREDS, Jibeds, BRidwge, &5 =LA S A
FIRFS [J]. 2422244R, 2003, 38(11): 859-862.

WRmads, BT, 4 M SF RG24 A7 RER
FUHERE [J]. B 5565 24 AR, 2008, 14(8): 76-80.
Cao S L, Ren X W, Zhang Q Z, et al. In situ gel based on
gellan gum as new carrier for nasal administration of
mometasone furoate [J]. Int J Pharm, 2009, 365(1/2):
109-115.

8Bk 5, TKERK, AF. ) EL AL - 1 TR
TS Y B AT 5 JRE 8 55 70 ) o 26 S AR AP S5 52 (0], Yk
FHZGRL 222440, 2009, 26(4): 249-253.

MR, BROB, Emg, S SESSH pH BUR AR
RLIBEIE 1A 1 45 BB AGSOR PR [J]. op S 24 Ak %
7, 2008, 39(9): 666-670.

B, SKEKZE, VP IR RP-HPLC JAIISE —-LR 2 if
T3 R (1], ThELZY, 2006, 37(2): 218-219.

Wi . afl = L S B 2 RIS (D).
Jemt: E AR, 2006.

Paulsson M, Hégerstrom H, Edsman K. Rheological
studies of the gelation of deacetylated gellan gum
(Gelrite) in physiological conditions [J]. Eur J Pharm Sci,
1999, 9(1): 99-105.

Lorin M I, Gaerlan P F, Mandel I D. Quantitative
composition of nasal secretions in normal subjects [J]. J
Lab Clin Med, 1972, 80(2): 275-281.

AR, IREE, R, & AT SRR RES Y
X R S 46 P i e AL I ¥ T ) L ACAIT ST (D], TR R
24, 2009, 40(2): 274-275.

Jansson B, Hagerstrom H, Fransén N, et al. The influence
of gellan gum on the transfer of fluorescein dextran
across rat nasal epithelium in vivo [J]. Eur J Pharm
Biopharm, 2005, 59(3): 557-564.



