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Preparation of nasal ethosome spray of geniposide and its nasal mucosa
permeability in vitro

SONG Yan-li, HAN Teng-fei, LI Sha-sha, WEI Hong-hua, WU Yan-li, ZHANG Duo-duo, HAO Bao-hua
Department of Chinese Materia Medica, College of Life Sciences, Northwest University, Xi’an 710069, China

Abstract: Objective To optimize the preparation technology of geniposide ethosome spray (GES) and to evaluate the regulation
of its nasal mucosa permeability in vitro and nasal ciliotoxicity. Methods Geniposide ethosomes were prepared by ethanol
injection method. An central composite design-response surface method was used to optimize the related factors and technical
parameters in the preparation of geniposide ethosomes with entrapment efficiency as evaluation index. Their physical properties
were evaluated by the transmission electron microscope and photon correlation spectrometer. The isolated pig nasal mucosa was
used to investigate the regulation of GES nasal mucosa permeability in vitro. The accumulated permeation amounts of geniposide
aqueous solution, geniposide liposomes, and geniposide ethosomes were compared. /n situ toad palate model was established to
evaluate the effects of geniposide ethosomes on persistent vibration duration of toad palate cilia, so as to evaluate the cililary
toxicity. Results The average encapsulation percentage, particle size, drug loading, and Zeta potential of geniposide ethosomes
were (65.80 £ 2.53)%, (173.40 + 71.02) nm, (5.25 £ 0.15)%, and (—42.50 + 8.27) mV, respectively. The accumulative permeation
amount of geniposide ethosomes in 300 min was 23.39 pg/cm?, which was about 2.17 times of liposomes and 11.03 times of
geniposide aqueous solution. Furthermore, the GES showed less mucociliary toxicity. Conclusion The optimized formulation and
preparation technology of geniposide ethosomes are rational. GES could significantly increase the mucosa permeability of
geniposide and could be used for nasal administration.
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Ma 71 (L5 110749-200511, i 4351 96.2%,
PO/ NE AR R DT A ] e 1 H R B
Crp 2y B R E T, 65 110749-200511);
KT ONERE R AL T PRA D EhERIFR S
Bl CPLBAZE—#125) 7, #LS 050914-1); ZHANHIR
B bRt TR AF], k'S 060814); HIEE
(Sigma, iz, HALLHIL A4l 022 um
TALIERE C EHEEEE 2N A R A F]D.,

F SR (V2T B 5E ) Wk, e
WL, AT 60~80 g, MEMEAFR, PYZeAsil
KL Sy, WaliES: BT 08-016.
2 AEEH
2.1 EERRIR. BERR{RFAKIARAGHI =
211 A THERAEBTERRHIET R 2 REE
NIE e T BT . RS BRI AL T 5 1R K 5 O
MR MHEEE. K CEE, BENEHHEEHT, &
TRES PSS b, LL 550 r/min FRERE SR Y
Ay AT w2 E AR 0.2 g HE T )5, 7E% 1A
ZAF R KBRS T NI S B
YeRFFUALIELE 30 C, FE/KUME 58 o 4k St ) Bt
FE/KAE 30 min, &4 (10 000 r/min) 10 min,
0.22 pm ALUEMEER, BIfS. 4 CIRAE, 30 d K
WA JZDUSE o« BN T FERE A 53 3¢ T 100 uL £ 545
S, B
2.1.2 AR RSIE R SRR
RS RRIUAL 7 = (K OB AR K SR,
BENEBHEU Y, TR BRI R
filf e 4. TEB AT, B2 AR N,
W5 FE 600 r/min, ZERFFLALIRSE 30 C, FFKE
W 58 I AR SR BERE 30 min, FF AT (10 000
r/min) 10 min, 0.22 pm TUALIEMIERE, BRI,
213 TR NHIES SRR B
FEVE A o R ARG 400 mg. JIH[EEE 200 mg,
H 250 mL FEE T, FEIMATEK CBE 30 mL %
fift, R IR G B ISR e R 28 K
AIEFE, K 65 CUkIEZRER AN, 1k
NETEEEJE B — 23 5 . I E 0.2 g/mL #a+
1 pH 7.0 MIBERE SR ZZ e 20 mL, 35 C/K¥# 10
min, B 30 min, B3 0.2 g/mL KIHE 7 E
JFAR
2.1.4 Ko FH/KEBINEIS FREL2 g a7 1F,
AZF| 100 mL pH 7.0 g hge it EI7S 0.2
g/mL FIHEF H /KB -

2.2 #&FHA HPLC JE

2.2.1 HPLC {4ifi4ff Shim-pack VP-ODS C 5 (%
WA (150 mmX4.6 mm, 5 um); JiahAH A L-
K (15 :85), AR E 0.5 mL/min, il K 238
nm, A 30 C, #EFEE 20 L.

2.2.2 ORI R ERIONE 116 HE
2.0 mg T 10 mL S+, FH R ek 2 20,
B il 0.20 mg/mL [RIHE -1 % HEL Sl 47
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Fig. 1 HPLC chromatograms of geniposide reference substance (A), geniposide ethosomes (B), and blank ethosomes (C)
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SYWIAE 0. 24 4. 6. 8. 12 h#EREIE, HE T iuE
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AN [ B PG - HF T R R, AL
TR B, MHE 7 =AW 30 0.4, 8.0.
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WAAENE, 2HG. . mREIKE (0.4, 8.0,
32.0 ug/mLO 1 [N 3 43550 24 98.08%+ 100.04%
99.85%, RSD 73714 1.35%. 1.12%. 1.26%, &
BK,
23 BHEMHFHEHNE

FE W 1.0 mL BRI, E 8 000 r/min
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THELU B 299 0 I A i P e IR S BRI
WECHR 1.0 mL T2 AR VR s v LA H e Ay T o A il LA
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JEVR, B 20 pL HEREDE, TF RIS I B o 245
PR, AR N aE R R A
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B SRR A T 2R 2 TR 2 T PR R o
K, S5 50K 2.

PATC/K Z BT (X)) KE RIS & (X6G).
PHE R (X)) A AR, WEE (V) AR
AT Z 0 HE T, £33 2 00 IR AR AL,
Y=-344.99—1.44 X;—3.39 X,—0.39 X3+0.51 X.X,—
1.79 X1X3—0.79 XoX5—6.99 X\ —4.41 X;*—1.93 X5°
(RP=0.973 8) Jy 2=/ Mrai Bgew], AARN—k
WX Xy I XX XX XPs X0 X B
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Table 1 Central composite design and results

W5 LR /mL KGR /g MHREEE /g WER /%

1 25.51 2.50 0.22 56.77
2 34.00 2.50 0.22 68.50
3 34.00 2.50 0.22 67.30
4 28.00 2.00 0.10 51.60
5 42.29 2.50 0.22 49.70
6 34.00 2.50 0.22 66.43
7 34.00 2.50 0.40 61.30
8 34.00 2.50 0.22 67.80
9 40.00 2.00 0.35 54.50
10 34.00 2.50 0.05 62.40
11 34.00 2.50 0.22 65.80
12 28.00 3.00 0.35 52.60
13 40.00 3.00 0.10 53.10
14 34.00 3.21 0.22 52.10
15 34.00 1.79 0.22 61.70

/& 2 Al Design-Expert 8.05b 4k {4-#dis 43 #115
HNE R SUA R e LAk 7 AR E 0.27 g+ JoK
LW 32.55 mL. KEEME 2.28 g.

2.5 IEIRIE

Fo R BT - THE A ) d AL 5 T2
2 3 e R A, e A AR BEAPAT I
SE 3K, BUEBCTIE. BT RS R
H 68.06%, SEFMUEPR N (65.8+2.53) %. (66.4+
1.46) %. (67.312.15) %, #FZyEN (52540.15) %.
(5.15£0.08) %. (5.19£0.10) %.

2.6 HEFEHEREFELMERER
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Fig. 2 Three-dimensional response surface (A) and two-dimensional contour maps (B) of encapusulation efficiency (¥)

with three factors in formulation such as ethanol (X;), soybean lecithin (X3), and cholesterol amounts (X3)

YRR N Zeta WAL MATACH, FATHIEEF Zeta
HAZI e, BRI e 3 IR, BCPFIME. Riftsr
HiFl Zeta HAA 20 A WL 40 1 P AT 00 - B A4
SESBRIAR R (173.40£71.02) nm, KR A
fit AR s A i, K2R E-42.5 mV,
Zeta ALY (—42.548.27) mV,

27 RTFEBERABASFHREELE

2.7 SR HIGFBAAL R KT 1 h AR
PRECR, VIJT S, Bk 5 v B B iy 0 e
TG Sk 40 B3 R 1/ o 30 g e Js i, SR 742
BER K VBRI L5 B R, PR A —
BfE b, BT, SRR
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B3 HwFHERAMESRIERRE
Fig. 3 Morphology of geniposide ethosome under TEM
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Fig. 4 Distribution of particle size (A) and Zeta potential
(B) of geniposide ethosome

272 fhRANE BRI R Franz 3G
9 A SRRk 3.14 em?, BEOB AR 14 mL.
THRMCE NI LSRR 14 mL AEBER K, JF
SHEH AL R A S R [ i e e w2
E2 0, BTABIRE 37 ‘C. 3 000 r/min [K{HR
W Syt as b, P4 20 mine R4 0.2 g/mL (4G
RGN T E I = 1 NN = 7 %
mL A = S50 1, 05T 0. 15, 30, 45,
60 90. 120 150, 180. 240 300 min %HFf: 1 mL,
BECHURE 5 AN DD A5 SR BE e, RE 10 MR
FEAFIIREANZ 022 pm JEMEDERL S, HX 20 pL &
NBAH TSN E e A, IRt R, oF
R A RBE R (Q,). BB, I
JRAR. K 300 min P IFGIE O, 45 B ILKE 5.

n—1
0, (CnV-l-VO;C,)/A
Co UG o3 ARRES ny i ANHURE RTINS 0 24 1 o Bk 2
(g/mL), V1 Vo 73 mARRHEANCH A BUIEAR (mL), 4
REBBWH (em®
H P 5 TR 3 LSS i 22 RESZE I 4 S JP b
HE5~ 17 B AL BRI (0] B b vy o BT
FOREW IR TR LR O, 4R ELECAT 1, 300 min

25 —+—ETFH /KW
—— i R R A
207 —— G IR R A

e —
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Fig. 5 O, of geniposide in three formulations

IS ST TR O, K 23.39 pglem?, R/KEHAL (2.12
ug/em’, A%y, P<<0.01) [ 11.03 1%, 2K
(10.78 pglem®, ¢k, P<<0.05) (K217 1%, Z5
B, R FARD B8RRI RTINS
SR Q,, I S 2 BIAL A,
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Jer R RG24 I TV W SR AT B R s B ). il sk
MGG 2 TT IR 2 27 Bis A 1 AT FE s i (). 2545t
RIS LS R ¢ A6 45 R LK 2. g ]
DU Y, X RO M T T 00 A 5 25 71) 45 2 3
Eh K K AR R IRR B EL A, 2 B AR BB TR IR
PRI T B 85 £ B 45 sh A 42 8] ) 40391k A2 B R K
Y11 94.3%M1 92.7%, UEWINE TR Tk G s 5 24
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x2 MFHERENAEFLZHMERIFE 1=5)
Table 2 Effect of geniposide ethosome on duration

of ciliary movement (n=35)

2 FEFFLLIZFNAE] / min
AR ER K 768 +36
1% SRR R BRI W 778+ 56
1% 246 M PR T 02"
e~ I Jo A 55 55 71 712466
R 724452

Sk R P<0.05
'P<0.05 vs physiological saline group

3 it

TH T HE I A A 2 AR R
A, JoK CEER L KT ORI e I ] e
X R T W MK SRER AR, ot
RITURI B S 3G ss i, £ R
33 mL W, A REE QB RGN RN . T RE
T R R iy, e O 5 S e 2 e 1
Gl 0B AR IT AR IS BEAE K S O T FH 208 i 4
T, 4w A ) — @ ACEI, BRI IR K.
A, 35F R it 2 — e P 1) LT 8 o g 488 o, (RS
(@RS AW Ny N E PR BV N B S Sy 5
JESRE BE IR, 6T 3 o B A B A e Pk B
B

IRHME RS0 25 R W], Ae T REE 300
min B 0, 4 23.39 pglem?, & HK SR ALK
11.03 £ (P<<0.01), iR BAAZ 1) 2.17 £ (P<<0.05).
ST SR B RAR LG T R BB J 35 4 e K
PELINE T M BRI 0,0 T EEH TR ik B 2R
PIBARRL LS R, FERABOR AR TEYE, [l n] Lo
BRI R A Ry, NI 2 R R A IR 0,0 5
T AR ARSI IE FE SO0 (R TR, N2
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IREAERE T RIS IR 3D AT LT Bt
EKAaER i TAKGEMY, L. BEIRAUKACH.
PER U821 AT AR R o, TR B BLAT Bt
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