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Preparation of nasal ethosome sprays of volatile oil in Magnoliae Flos
and evaluation of its quality

WU Yan-li, WEI Hong-hua, ZHANG Duo-duo, LI Sha-sha, SONG Yan-li, HAO Bao-hua
College of Life Science, Northwest University, Xi’an 710069, China

Abstract: Objective To study the optimal preparation process of nasal ethosome sprays of volatile oil in Magnoliae Flos after
removing a-terpineol alcohol (VOMF) and to investigate its characteristics and mucociliotoxicity. Methods The 5% VOMF
ethosome was prepared with ultrasonic injection method, and the orthogonal test was used to design the formulations of VOMF
ethosome which was evaluated by entrapment efficiency and drug loading as indexes. Quality evaluation included appearance, particle
diameter distribution, Zeta potential, entrapment efficiency (EE), and stability. The persistent vibration duration (PVD) and percentage
of persistent vibration (PPV) in situ toad oral palate cilia were observed to evaluate the mucociliotoxicity administered by various
constituents. Results The optimal preparation was 1.5% of phospholipid, 0.15% of cholesterol, and 36% of ethyl alcohol. The quality
evaluation showed that the ethosome was round and uniform, while the mean Zeta potential was (—55.9 £ 2.1) mV. The average particle
diameter was getting smaller, the EE had no change, and no mucociliotoxicity was found after spraying. Conclusion Ultrasonic
injection method used to prepare VOMF ethosome is rational and stable and it can be used for nasal administration.
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9% Magnoliae Flos 3 AR >:%} (Magnoliaceae)
AK2JE Magnolia L. Y% AE{e Magnolia biondii
Pamp.. K% Magnolia denudata Desr. B K%
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VOMF ¥4 L 25708, B-SAMIRS &) 4
KM R A, R B SR, A LR S A S
(RAH DRI FUAROE , i W A Ky £ 5 250 0 — o
RURAR, 15530 g T AAHH B LRI AR AN L S5 RRRE
ERE. BEES. BUREZ, A EFRFRE,
Sy P i e i i, RLUE R S s e 25 AT,
DRI, ARSI S SR a-FAVHIE ) VOMEF il % e
JAA, P4 O R g0 5 T 55 R 2500 vEmf . Sl
WM AT Wby AP 7 (A5 a5, i
R TR 2 5, R R AT 5, N —
A GRS, AR L.
1 XEEFAR

RE—52AA B 758 R AL, LI e B as) s
GCMS-QP2010 K-k i, HARH:; 78—
1 BRI BEPE RS, 11958 & dn i IE A2 R
AF]; FI—200 S sr B Bbl,  RHEbR AR
a8 7; LG16—W midi g0obl, b3t oL s
Zeta sizer ZEN 3600 RUEOEK AL, 9% [E Malvern
2w JEM—2000EX i 5 i1 i, HAHR7FA
Ay WIS, PHRABER R A

B-TRME CHrArRt HELsh, s> 4k 98%, Fildr |
RAVERA D VOMF OKZS KM, ¥ 3
LI AP 2T AR MY, PR IE
WP % 52 A Magnolia biondii Pamp. BT
AR, HIEN 21%); KEERENE, Rl
WA TAHRAR; RO R EE (Triton
X-100), BEVGARM VR A AR SRR K
(65 050914-1), JLPHEE —HIZh) 5 MR (it
5 060814, JbR{HERAY TREAF]D; /K OEE (f
TEEED; 0.22 um FAFLIEME, FEE 2T FRA
LRI A o b 4t

HhAE K IERR Bufo bufo gargarizans Cantor, 53l
9, PR 50~60 g, MEHEANPR, MG 2eAsim ok
LR AP, VFRIIES: BBl EER 08-016.
2 FHEMEER
2.1 VOMF B RIKEFAYH &

FIENEPEITC a-kA M VOMEF Jg 51,
BEAL R E OB . R PR S T
HITEK LB, BT 600 r/min #E S HEHESs 1, 4E
FEFUALIREE 30 C, 7E% PRSIV 5 48 A4t it
RGENG RN 8 IR MHK, W58 G kS i dt 30
min, FEEA]F (10 000 r/min) 10 min, f 0.22 pm
TALUEEYET ENAS, 4 CARAF. BT i 5 i

3%t 10 mL SRR 25w ssiti, BT
22 ZTHREREKGHE &

& “2.17 BUR 79k, ANINFERM, 647 E i
Sk
23 BHFMHHSHNE
2310 N E kg B GC L E VOMF
B ST F) A dt R AN g 2 1),
232 LMERRFE G BIRGIEANNSY), R
HAAH g E 4l B-IRIGHBIY GC Eli%. GC
IZAE i 150 Cs Al gs ik BE 200 'Cs HEAESS
W 240 °Co FEBRREL B-IRME 0 BN 10 mg, BT
10 mL S, HICK OB R LR, &
A, RIS FEIREE M 1 mg/mL (% IS 20
KA 0.2, 0.4, 0.8, 1.2, 1.6 mL & T 10 mL
s, MK OREMRERZIE, 5. k5
WCHL 1 uL, HEAT GC AT, CLE i AU PAAL bR
(V), BEFERONREALES (XD BEATLEMNA, 1SR
TR Y=15909 679 X+4 709, r=0.999 8, 1k
YA 20~160 pg/mL.
233 (EEEIGHI S R VOMF )5
£ 0.5 mL T 10 mL &jfH, HIAJE S Triton X-100
R E AR LN, B R
234 KRN 2337 TR FURIRE N 2.5
mg/mL PSR, 4% “2.3.27 Hhig a4
E, BEEURE 6 X, LL B-URM e A, K
RSD {4 1.57%, XWX RS E BE R 4T
2.3.5 FEthile B “2.3.37 TR FUEIRE N 2.5
mg/mL AR, IR % S5 I AE 0424
4. 6. 8. 10, 12 h #Ff, L RSDEHN 1.36%, 4i
R0 AE 12 h WEDE.
23.6 EEMERLE  HUREHRCEE G 6 4y, 2l At
RO AZ RS ST, SRR, B-
VRV T AL RSD 0 1.50%, BiH % 7k H 2 vk
R4t
237 [ERCRRES B IR R, AN
AR [ B-IR M T =, Triton X-100
WL RRE E A0 200 80+ 160 pg/mL I, 4F
—RE LN 3 W ISP 38 B 4 A
99.02%-. 98.24%. 98.56%, RSD 1H4} %4 0.96%-
1.34%- 1.26%, FFerEsk,
238 MEHIFMPEHENE Hl&—HMET
VOMF B Jiff, fURERAT- 001 2 oy, 3o 1 4y
T 3o 2O R R I v o 2, e v B
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) VOMF ' B-JRIG i (W) o5 1 prid i in A —
€ E 1) Triton X-100 KT /00K, B AL
B VOMF, SRJEIE S 1) VOMF i B-JR 4 &
(W) BL Wy FoRBE AR B iTE, FRRE o
RO R IL- IR

@Aﬁ%z:(Wz_Wl)/Wz

W =m,—m)/ W,
24 EXREMIELTF
241 KB REER WETOAm A R, LG

& (A, AFEME (B) MHEEETE (C) 4
FENE, KW 3 ANKOTHAT Lo(3%) IER B, L
£ R B LRV SRR . VR bRtE
i 4Y 100 4y, WP EAAE KL 50%; iR
1355 LRI S B R i s 2, Bk 100 73
B, WARMSILFIEE, GEVF Rl R
WP 2 AR o SR o AT 5 10 i
BT e A AL T o IRBGBETT M IR 1, T
TR 2.

£1 L3 EXRWZITEHER
Table 1 Design and results of Lo(3*) orthogonal test

A Al% B/% C/% D (%F) WHAE /% WA /% Loy
1 1.5 (1) 30 (1) 0.10 (1) 1) 52.45 2.61 85.44
2 1.5(1) 33(2) 0.15(2) ) 53.19 2.79 88.88
3 1.5(1) 36 (3) 0.20 (3) 3) 58.55 2.96 96.11
4 2.5(2) 30 (1) 0.15(2) 3) 4375 2.75 80.20
5 25(2) 33(2) 0.20 (3) (1) 44.45 2.98 84.38
6 25(2) 36 (3) 0.10 (1) ) 46.93 3.21 90.08
7 3.5(3) 30 (1) 0.20 (3) Q) 34.07 2.74 71.77
8 3.5(3) 33(2) 0.10 (1) 3) 39.34 2.65 74.87
9 3.5(3) 36 (3) 0.15(2) 1) 42.96 3.04 84.04
K, 270.43 237.41 250.39 253.86
K 254.66 248.13 253.12 250.73
K, 230.68 270.23 252.26 251.18
R 39.75 32.82 2.73 3.13
K2 HENK 59.48%, “FIIAEFN (58.5511.88) %, “THy#
Table 2 Analysis of variance ?ﬁ%j} (2.96+0.04) %. ﬁﬁﬁf%‘ﬁ%lﬁ@?}ﬁ{$@.:ﬁt$
WEEKIR mZETUiA B P W MR E, P i T80T, e
A 267.088 2 139.910 P<0.01 AR, EA AR A B
B 186.720 2 97.810 P<<0.05 2.5 VOMF ﬁ%)ﬁ{zkﬂ’\]'létlﬁ%ﬁ
C 1.299 2 0.680 251 JEAUE KHI&1SEI) VOMF BEFUARFE
D (R%) 1909 2 SRR 35 £, W UR R VR T SR B 4

Fo0s(2,2)=19.00  Fo01(2,2)=99.00

ARG 45 R AT A, &7 R 3N T 1)
B RFN A ERAIRLEA Tabr T B 3 A X251
MR, HAAMSENE: NEBRRmWRE, W
HAREN: R CMREWARTREEES. W
U, et ABsCy, BV SR N
1.5%, LI BN 36%, NHEREH &N 0.15%, %
WAL T7 IS R A 2 24 5 R 2.96%
242 EAUATTRAE 3% AR S 2L
b5 s 2% 3 HETC a-Fa i VOME P 4k, 4%2.3.8”7
TR J7 A3 A B 253 A 58.45%  57.72% -

W b, FE S B Rt e i et JE LRI A Y
G2 RWARGE TIEF B N SRR &
JEAS. B S B (TEMD A (B 1) w1 L, VOMF
e TR T ER N EE, SNBSS, A i
¥j—.

252 Zeta HUOL SRR R/ o3 A BT A3 20 1)
TEREETR, NERAEAS, SR A E S E P
RN Zeta WAL (K 2), SEHLEIR Zeta HALH
(=55.942.1) mV; KHBEOCRLEE A i BE 54 1)
SR RiAE ) (186.7+£1.9) nm, KAEATIIE 3-A
FT7R
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Fig.1 Transmission electron microscope of VOMF ethosome
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Fig.2 Zeta potential distribution of ethosome
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Fig. 3 Particle size distribution before (A)
and after (B) spraying

2.53 WA IR E T Se

(1) pH HIE . HUHIA ) BE P4 AR 2 pH vt
ME .

(2) WEAEMIE: RN BRI, @
Tk I Tl T AR A A A T ) S 3L S T I TR ()
KFR, (B 2 e AR AL B S AR RS, RN
TR A HmAAE I ZR (TBA) RNA
AL EFEY), fE 534 nm KA RIS A,
SEILOGRE () v s BART7:
I =% (TCA) 30 g, TBA 0.75 g, Jin0.25

mol/L #7R 200 mL, MM, W54 3
TCA-TBA-HCI ¥ %5 5 U i R TR & 0.8
mL, J&%J, 100 C/K#HIFA 30 min, JEGE4, A
TCA-TBA-HCI %ifi#t, H# % 10 mL S+, &%
B, JWAJE LA 4 000 r/min fR3EE 0 5 min,
PL TCA-TBA-HCI iy A 25 A, Wl 1 534 nm 4k 4
B, B4 A

¥4 CLRAFPIRE A HIAE 0 1 24 4. 61
HE W BRE, RrZgmst R, pH . 450,
SRR WK 3. HHER 3 AT, A SR R T K,
JAER K pH (AT NI, 4N T
Hhno HSTFRFARAK, AR AL 4 C
ZAE PR EE R

x3 BEREMRENE n=3)
Table 3 Stability of ethosomes (n=3)

fif ) WEZE /% pH {H A AE
0™H 58.55+1.88 6.67 0.243
1A 58.34+2.45 6.65 0.244
24H 58.0243.97 6.63 0.246
41 A 57.794+1.06 6.58 0.249
61 H 57.70£3.62 6.55 0.252

2.6 MEIIEXTER FRRAYF2 00
2.6.1 M REPRIARIR Y HBOGECEI E
VOMF B JieARms 25 1o Jo IRPREAR AORLIE 3 A G L
HEERWE 3. BEFRRARIR N HI5), W% 5k
13 A I 2R A, 160 nm Ao Ay [Pk 1B o 1 LR
B R E I, PR R ECR ) 186.7 nm /b 3|
172.8 nm, £ HEREA ERET 0.207 FEARE]
0.195. HH& RN, %R JFUAARIE 25 fo R0 5 N4 /)
[[ESE=]8
2.6.2 WiZERSWERK M B “2.4.27 TR
T8 3 FEm BTk H [m]— WS S kAT 254k, AR T
S I E B ST 25 5 P BB 30 (58.59 &
0.63) %, &5 AT HIZm %5 4 554k 5 Ho s m A4y
BIRIEAANAE,
27 BHESAESHHR

AR 35 1, BEHLY N 7 4L LS 1
DLA: B ER 7K R 75 D0 B B A AT BRI 1%
SRR PR O AE A PR HE A, A P B AT BRI 1%
FAAUIR IRl A B T R O LT R iE B Rt
INTH] (persistent vibration duration, PVD) FIZ-EF
4z A% (percentage of persistent vibration, PPV)
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e hi6s, A VR VOMF Jsii. TG a-#24 il
VOMF % 2 Jo A it 257 351 R 2 1 I O A4 11 S 26 i
B KSR APENE ek b, Db AE
PAEIL IR TE, T ERE AL 2 S o ok 7 41
WIRA 0.5 mL, f5gam® b, #fho.5 h 5 H
A FRER KPR T, BYH B S0A R 3 mm X 3 mm,
M 25 CAREERKMET AW, DO E kg
B, B ED AR SR AKVE R . RIS AT BT ]
PR TR b, T RMSEER T A B AR K, 5
LR A, et BB TSR EIZ L. HE
JEE T F F A B 2R K M RN R 2 AT LR, 30T,
WEEELE 25 °C, MJE RERRIE 2 R 1 SR A
T BB PSS, WG TR R LT EIEY)
S BRI ], B PVD. BL&Z525401% PVD
B LA B AR K41 PVD B4 PPV, PPV i, U
FORAYI T BRI N . R 4 T, SRR
KGR, VOMF JEiZ1% PVD & 432 min, H
A RENZESR, 5 VOMF A L, 6 a-Fa i
VOMF 411¥) PVD #4 i1 T 185 min, PPV 1 i JFUK (1)
57.4%34ME] 82.0%; I a-FAHEE VOMF il £ il
i ST AR 55701 i He PPV A F 92.2%, 525 HEE A
P o 0 2 . IXSEE LR, S (A S
JEes I B, VOME Jsh4l HAT B 4T &
FEE, MTC a-FA Y VOMF B AT 2 7141 25 24
THUG 2 £F s 5 1R T RF L (I i) B (B A

R4 ZHEAEPVDIM PPV (x+s5,n=5)
Table 4 PVD and PPV in each group (x+s,n=5)

ZH 5 PVD / min PPV /%
A HRER K 752.4+58.3 100.0
1%ZR R K BTk 741.3£47.2 98.6
1% =45 IR 82434 1.1
VOMF Jiiith 432.6+62.3" 57.4
TC a-FAMIE VOMF 617.2+425 82.0
e SR 5% 25 77 693.5+£51.7°° 92.2
I T 711.6+41.5 94.6

e K A TP<<0.05 TP<<0.01; SR E: “*P<0.01
"P<0.05 "P<0.01 vs saline group; ““P < 0.01 vs VOMF group

3 e

R SRR3R0 A2 5 25 ) A e 0 VAN 2 1%
HARGMEESEH, TRRILORERBENG AT H %
BT E R, H ORI R ARR) T B
XTI AL, P[] ) a9 i e 5T A

ke th, XGRS IEA 8, Ase
6 S 75 AR T o A o R B %, LT IR I I B ALk
B, iR, Zeta AL (=55.942.1) mV, &
A 2 AR - 3R THD iy A7 FLAeF,  IXAE— B FEE L RHAIE
TR P IR, GE TIREWR MR EE, B
AR TT T ERAT AR H T2 1 UK VOMF i ek
53 a- KA IBES Bk I ) 4 R T A, LA de 3R R
IR UIC, P, Hofiles T2 e — Pt

BHEMERK WoR, VOMF SOl E % &2y
Ja BAT BENA B, S0 S AP 5 144 &
5> 5 VOMF JEUmA L, FEHMEHE N, 48
FRELIash 11> RiE 3 82.0%, X0l e 5 5 K% &
R REPE R B VDA DG o AR S04 T A1) 26 ol P o A
JESEARTCLT B, WR VIR ] DL A H T B
RO, X GRS A A — B,
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