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Preparation and characterization of Holothuria nobilis saponins nobilisideA freeze-dried liposome
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[ABSTRACT] Objective: To prepare and characterize nobilisideA freeze-dried liposome. Methods: The nobilisideA liposomes
were prepared using a film dispersion method followed by a freeze-dried technique. The freeze-dried liposomes were
characterized with regard to the drug content, entrapment efficiency, the particle size, ¢ potential, and its stability and
hemolytic rate in glucose transfusion. Results: Through optimized technique, the prepared nobilisideA freeze-dried liposome,
with sucrose as protective agent, had satisfactory structure and redissolubility. The contents of nobilisideA liposome before and
after freeze-drying were 108. 3% and 108. 6%, the entrapment efficiency were 98. 4% and 97. 8% , the particle sizes were 89. 9
nm and 115. 8nm, and the ¢ potentials were -19. 9mV and -15. 9mV, respectively. The liposome content, entrapment efficiency,
particle size and hemolytic rate were stable within 8 h during glucose transfusion. Conclusion: NobilisideA freeze-dried
liposomes have a narrow size distribution range. a high entrapment efficiency and a stable character, making it a promising
candidate for nobilisidesA liposome.
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Fig 1 Structure of nobilisideA
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1.1 AEAKA  Agilent 1100 series = R AH 4
WA (32 H LA A A . Agilent fk 2% T 1E U
(G1311A £, G1314A %M 0 2%, 36 B & $E 18
#]) 3 Alltech ELSD 2000ES % 7 % St Bl 5 K6 0 £ (36
B Z B4 A BR 2 Al Agilent SB-Cg 8 3 44
UV2100 #8EHha] W, 535 0% B2 iF (H A, SHIMAD-
ZU) s XWK-3A 725 A% (REES BT LA T ) 5 Hitech-
Kflow #4li /K L, MRTTLER TOLEDO G135 1
KV ([ Mg 5 1) 28 ) 5 JEOL-2010 AU % S HL - &
W (A AT AR ; TGL-16C & A R B0 Hl
(g2 2= B 2# A4 T ) s CENTRIFUGE MODEL
0406-1 {3 5 30 B0 AL (- B 7 8 pl 4 A A R A
Al AR 1Y 92- 11 N AR U5 40 Bk 5 AL (7 3%
B2 YR Ry AT PR D 5 R-205 BUJE % 25 KA
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B BT A (€ ] By IR SCAX AR 28 7)) 5 Advantage B
PR HRALCEE Virtis) 5 3 51 FH K G 8% g (S80, 1 ifg
KA BRA L FE S Y0 snobiliside A X B8 & (25 —
FEWR K A 2 A BE U T 25 ) A g s AR L, Al >
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¥ oyt ati,
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Ji REE R I8 0T K A5 B 24 i oL R TR 2 PR 7 24 i
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1 minCTAE 6 s, BB 6 5,35 10 %K) .38 0. 22 pm 7
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1.3.1 & EUKAEHENZH ELSD-HPLC £ i
%% fo 3% M. Angilent SB-Cyy 2 A 4 3% #:
(150 mmX4. 6 mm,5 pm) ; a0 AH . H EE-0. 5 Y0l IR
(A B), “JCH Ve : 28 % B~20%B(0~5 min) .,
20%B~2%B(5~12 min), 2% B~0%B(12~25
min) ; FHSE 5 min; W 1 ml « min ' AR E
ek 5 60 25 > K Tk N W ARG T 5 TR RS A IR . 80°C
2R 2.0 Lo min™ '8 OO0 #ERE SR .20 pl.
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K 2 B UK BRI 4% 7 20,40,80, 160,240,320 pul
BFS5sml FREET. M08 HEEES . EAREM 6.
12.24.,48.72.,96 pg » ml ' — BRI E IR, K5
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B TEA 10 SR € 5 P R RR o3 e T AR, DL BE Y 3 SR )
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TR, 28 X g B0 3 min, HHAE T S &2 A AH [] 44
P ZR UK IR 448 X g MUR VI W, B 52 LA 1 4%
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A, FALE R DL R B R I 0 1 4 4 AL T
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53 9KG % W BUVR T AT A &% S nobilisideA %R T
R AR B 0. 1 ml, B FLE 5 2 2 ml. 3%
A R SE T R,
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Tab 1 Effect of hydration medium

on formula of liposome

Hydration medium EE/% HR/% PS d/nm
Injectable water 95.7 0. 44 85.1
Phosphate buffer solution 94.9 0. 50 89.0
5% glucose injection 94.5 0.43 95.1

EE.Entrapment efficiency; HR: Hemolsysi rate; PS:Particle size
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—55°C  TPREFE Ry 5 h, REREVE SR Ok T LR 97 700 1 R
AU R A ZE 45 X 0] BB BT R S T IR 0 IR
JEE 1 T O Bl 3 Ak A AR R R L R R AR A 1 kT
T A S R (E F T R R I, A I, K
OISR BN AR R R T RO 23 LERIR BT DACSR U
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2.2 NobilisideA & T fig i 4k & & & €L 3 R oyl &
2.2.1 EREMEEFZE EZOIEKMET RN
XT 259 M % I T 3, nobiliside A #4488 B} [8] 25 R
7.4 min,

2.2.2 AMXZEFZE W A WX MK E
C WYX EHEAT etk [0 E L, £53 mHH B A InC=1nA X
0.728 1—0. 824 6, MHXRE r=0.999 3. EH] no-
bilisideA 7E 0. 120~1. 92 pg WF ML ML R R AP,
2.2.3 WHESH  OHWNKE®E KB R E
RSD HI/NF 3% A5 A 2K,

2.2.4  EDRE CEBEIESE 99.12% ,RSD(n=
NDH1.56%,

2.2.5 NobilisideA % T g fi k& & L R & 3 % 1
Mo TR RN (108, 3410, 90) % B R A
(98.4+1. 1) % s BT & LA R A B R oK & AW
AR AL (108. 641, 08) Y% A (97.840.99) % 1. Uit
WIAE VR T 0 o B2 b o R s 25 W AR e i B A
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Tab 2 Freeze-drying condition of nobilisideA liposome

Step v o R e
Thermal treatment —55 300 H
Drying cycle steps —40 60 R 200
—35 120 R 150
—30 360 R 100
—25 120 H 100
—15 60 H 100
—10 60 H 100
-5 60 R 100
0 120 R 100
5 60 R 100
10 60 R 100
15 60 R 100
20 180 R 100
25 60 R 100
Secondary drying step 25 120 R 100

“ H: Hold. Hold will adjust shelf temperature as rapidly as possible
to the new setpoint and hold that temperature; R: Ramp. Ramp will
ramp the shelf temperature from its previous value to the new value.

1 mtorr=0. 133 Pa

2.3 NobilisideA 4 F g Jit 4k 75 oo Fo 2 R 69 40 &
Nobiliside A g B AR Z T8 KL 0. 3 ml 45,76 3 h N
AR AR I R B HE . G5 R I 3,
2.4 NobilisideA Ji§ & 4R VA B = @ B i 4k % T 81 &
MA R URT T HIE BRI R AR Oy (81, 9+
0.39) nm(n=3),PDI(particle distribution index)
}0.09040. 02; % T Al nobilisideA i i {4 i) F 2
RifE M (89.940. 33) nm(n=3),PDI 24 0. 13140.
01; VR T J5 25 FUBR BUAAR Y~ 24k 42 2 (107, 6 £0. 56)
nm(n=3),PDI A 0. 140+0. 01; % T & nobilisideA
A (1 - 80 42 0 (115, 8 0. 53) nm(n=3),
PDI 4 0.171+0. 01, Z5R R T J5 k12w A 1
KARRET & AR AF B 2R,

2.5 (et FR HTHEZ AR ¢ iAoy
W —16.6 mV Fl—14.5 mV(n=23) ; % THI 5 no-
biliside A iR BT ¢ BLAL3 5K —19. 9 mV (n=3) F
—15.9 mV(n=3), ZREUIRTHIE ¢ H07E I
AR,

2.6 wHEELEGF LK  NobilisideA g FAKTE KT
J R A W A 3 K (B B AR AT SR 5 VR T T — R AR
B AT DL R M R B AR B sr R, RS
MEFIR AR LZ A MRS, 458 LE 2,
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M S Nobiliside A JIg 5T 14 55 % % 1% Bic (152 2 1
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Tab 3 Hemolytic test design of nobilisideA freeze-dried liposome

2% RBC suspension Normal saline Distilled water i NObthl(#A . Result of hemolytic
iposome suspension

Tube number

V/ml V/ml V/ml V /ml activity
1 2.5 2.2 0 0.3 -
2 2.5 2.2 0 0.3 -
3 2.5 2.5 0 0 -
4 2.5 0 2.5 0 +
5 0 4.7 0 0.3 -

B 2 NobilisideA BE & F T8I (A) J5(B)MWEBRERH

Fig 2 Transmission electron micrographs of nobilisideA

liposomes before (A) and after freeze-drying(B)

3 4 NobilisideA fE R & 5@ Z ¥ TS KA B AT E B
Tab 4 Stability of nobilisideA liposome

when combined with glucose injection

T Comen o e e
0 100. 0 93.8 131.3 0.39
2 103.0 98.8 130.0 0.52
4 99.0 94.8 129.9 0. 26
8 101.1 95.9 129.2 0. 66
KIS
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M5 A —55°C , 76 36 FH REBE S L 4P 700 B, BB 6% 35 oy 1
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B VR R A VR T R IR RE A A5 T
vt P B 3 AR UL B2, LA B Lk i o R B B L T 2 4
S SEE AR SRR RAEAR . PG TE R 5 00 REbE
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