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Application of Micro-droplet Technology in the Preparation of Functionalized Nanocarriers
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Comparison of H Membrane Prepared by HHL Method and Spray Coating Membrane

Contents H membrane Spray coating membrane

. . . The permeation rule was consistent. The osmotic water permeation volume
Properties and permeation rule of the membrane (custom-designed . . . .
was inversely proportional to the membrane thickness, and proportional to
the content of porogen.
Chemical structure The chemical structure was identical. There were no chemical reactions
(infrared spectrum analysis)

osmotic water permeation volume measuring device)

during the mechanical and physical blending preparation process.
Microstructure Surface Smooth and flat Uneven and rough
(SEM) Cross section Gully-shape Sponge-like honeycomb

Notes: "HHL Method" refers to Hot melt extrusion of membrane - Heat skin coating - Laser melt cutting (abbreviated as HHL)
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amrubicin hydrochloride

Amrubicin hydrochloride was synthesized with a purity of 99.8% and an overall yield E
of 39.5%. The optimized process was suitable for industrial production. H
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E Palbociclib was prepared with a total yield of 46%, and a purity of 99.7%,
! and the synthetic method of 5 has not yet been reported in literature.
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The chlorination of sulfur oxychloride was placed in the first step, which could avoid the degradation and isomerization of the product.
The reaction conditions of 4 were optimized. Under the optimal conditions, the (Z) -isomer ratio of 4 was high (Z:E=8:1).
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The site-specific integration method with Crispr/Cas9 technology can construct more stable and

higher expression cell lines with less time than the random integration method.
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Characterization of Liposomes § 100
particle size (110+5) nm H | é
£ potential (-17.6+1) mV 5 37.20 37.78
loading efficiency (9343) % SN-38 g
< - A3

Control

irinotecan N-38
(10 mg/kg) (5 mg/kg)
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WE « KRR - @ RS & B A KOG A 7- 28 -10 BB S50 (SN-38) IRk, @M Ei i Ee
FIFTR G T A IR BURERTE, A GHUNE NS HF Ry (110£5) nm.y 270 BURECN 0.25+0.05. ¢ Al (-17.6+
D) mV. SRR G A B I 3RIE (9343) %, MAMEUE R SN-38 IRFATE 1%+ b dbBiBRAN M R 2k
et (pH 7.4) 84 h RFVRHCRRNA 55.6%, HA—EMERSR . Zisinss R e R, SN-38 lIffk (5 mg/kg)
F Nl AsPC-1 B BB T B R R4 BOR 5 5 0 8 BEvE S (10 mg/kg) AH.

KB 7-ZFE-1052 B E AR (SN-38) ; BB Fe: MR WBKA-m R0, RIMNREIG: 25308

hE 4SS RI44.9 XEkFRERS: A YEHE: 1001-8255(2019) 02-0204-06

DOI: 10.16522/j.cnki.cjph.2019.02.011

Preparation, Quality Evaluation and Preliminary Pharmacodynamics of SN-38 Liposomes

SUN Li', SUN Kaoxiang'*, CHEN Lingli’
(1. School of Pharmaceutical Sciences, Yantai University, Yantai 264000;
2. Center for Pharmaceutics Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203)

ABSTRACT: Main challenges of the clinical use of 7-ethyl-10-hydroxycamptothecin (SN-38) are its facile
transition between the active lactone form and the inactive carboxylate form under physiological conditions and its
low solubility. The purpose of this study was to develop SN-38 long-circulating liposomes for injection with thin film
hydration-high pressure homogenization method to solve these problems and to evaluate its antitumor activity. The
spherical and elliptic morphology of the prepared liposomes were observed by transmission electron microscopy (TEM).
According to the results of dynamic light scattering, the average diameter, polydispersion index (PDI) and ¢ potential of
the products were (110+5)nm, 0.25+0.05 and (~17.6+1) mV, respectively. The encapsulation efficiency up to 90% was
determined by glucan gel column chromatography. In vitro release test was carried out with phosphate buffer (pH 7.4)
containing 1% sodium dodecyl sulfate (SDS) as release medium. The results showed that the cumulative release amount
of SN-38 at 84 h from the liposomes was 55.6%, indicating a long circulation property compared to SN-38 solution.
Furthermore, the pharmacodynamic property of the SN-38 liposomes was evaluated with nude mice bearing AsPC-
1 human pancreatic carcinoma as models, and the inhibition effect of SN-38 liposomes on tumors was investigated by
taking irinotecan injection (CPT-11) as the positive control. The results showed that SN-38 liposomes (5 mg/kg) had a
similar inhibition effect compared with irinotecan injection (10 mg/kg) .

Key Words: 7-ethyl-10-hydroxycamptothecin (SN-38); irinotecan; liposome; thin film hydration-high pressure
homogenization method; in vitro release; pharmacodynamics
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TR i = E Y R AL (€ & Microfluidies A ] ) 3 ZLXS
5003Y Ai4lizk{x ( 32E Millipore A ) ; Tecnai G2 F20 #!
ST HEE (£ FEL AR )

1EEH (AN R A R A, A& 98.
fIb'5 S589950) ; 2 {45 ( B, 10 mg @ 1 ml) ; #hERfH
SERE=KEY (LFEIERIZAARAR, &#101.0%,
fIt 5 DA056-2-180601) ; 5% % &1 Wi i L (‘B il 2545
MRaw, b5 15071302) ; A REBEAG (HSPC, it
525600-2150562-01) . —TE G BERE AR IE O MM - R & 1
2000 (DSPE-PEG,, b5 560400-2150367-01) ( _EifE4 4
PR R AR ) < BRE R ( S HBR R ZRE A IR A A,
ft5 B6125) 5 Fi K HEEEHE Sephadex G-50 ( £[H GE 4] ) ;
ZNE. WES TS, AR b at.

BALB/c B [ MM, (20+2) g, 1 ERFERE 1251
WFFCHT, VEATESS « SYXK (97 )2013-0049] .

NIRIE AsPC-1 ik (rbE R R 3028 55 324 DR
TR )
2 FEEHR
2.1 W5 RTE

K FH B 7K A - vy s 38 5T v ) 4 1R AR =
Wio FREL1JERIZG 20 mg. HSPC 600 mg. JIH[# %

0%,

200 mg fl DSPE-PEG,q, 120 mg, & [FJELEHH T,
IONGE AT - W (8 1 1)40 ml, HAEEM, T
60 CIlUE e 25 b LA HUE R UE . A 2 mmol/L
LERANZEMR (pH 5.0) 40 ml, /KAWL B R AA 9T 3L,
HLMEH R RS FEILEL 137.9 MPa ({5 /13 )5% 5
W, HEISETEEWN 1 R AR ER. 4 0.22 um
LN JERR TR, 4 CHHIRAE
2.2 RRIITEA FORLE o A
22.1 JEFAMIES

B “2.17 TR 1B RARRIR, DK Y
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BIRIEEMEERIE (B 1),

1 1 BERFAESRIERA (x3000)
Fig.1 TEM Image of 1 Liposomes (x3 000)
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2.3.1 it

&£+ Waters XBridge C 1 (4.6 mmx250 mm,
5um) ; AshA LM K (30 1 70) 5 Hwlk kK



. 206 -

101
8-
6.
X2
4-
2-
0 -
1 10 100 1000 10000
FifE/mm
A

25 Tk 24 Chinese Journal of Pharmaceuticals 2019, 50 (2)

x10*

20

0
-100 =80 -60 -40 -20

0

20 40

CHAT/mV
B

2 1 ERIFBRES T (A) R BN (B)
Fig.2 Particle Size Distribution (A) and ¢ Potential Distribution (B) of 1 Liposomes

265 nm; 4238 30 °C ; ik 1.0 ml/min; #4% 20 pl.
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1435.12(r=0.999 9), #55FK M 1IKEETE 0.25 ~
10 pg/ml i BBl Y 421 R 4

i Rl e 7 W O R (7 W i g G N =i
FEM 2 5 0%, s, 1H5E A3 RSD 4 0.60%
(n=5), XWIEHEERIF. AR 0ER, %
“2.3.17 Wi N EGRELMEAE 0. 2, 4. 6. 8 fi112 h it
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2.3.3 Pl 4 2

B ik (AR 12h BLE) 1% R b
%t Sephadex G-50, REIHTEREAA, il & &K
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fREDAS ) K “2.17 TR 1 IR B4R 0.5 ml
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Fig.3 Elution Curves of 1 Liposomes
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2.4 iR SNRERCN E

Ry 2% & B “2.17 TR 1R AR B A 1%
W1 ml, RELETAAHEKENE (BEYTE
10 000) H, HEOFHE, BRI [1% 24
FERRERAN (SDS) 1 0.01 mol/L W& h 42 ik (PBS,
pH 7.4) 120 ml v, F (37+5) ClEEIRY, KN
100 r/min. 4351F 2. 4. 6. 12, 24, 30, 36, 48,
60, 72, 78 Fl 84 h HUH A H RN T ( S B BE 4
I 5 5 B R A ) o HUAS [ B (] ) R T AR TR
1.5 ml, A 10 mol/L #h% 20 pl it j54% “2.3.1”7
TUR AR e, HE RRBRE (Q). &REMH,
1 VA0AE 36 h IS BRG]k 90.2%, 11 1 iRk
1F 84 h I 1) BRFURE IR N 55.6%, RIH 1 flgffifk A
H—E KA ERSR (K 4) .
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Fig.4 Release Curves of 1 Liposomes (n=3)

2.5 Zjridie
2.5.1 B AY A NT

¥ NI AsPC-1 20 fakk LAE R 5x10° AN
WA AR A MRS T o AR R RO & e
BIEAR, AR E K EARBL N 300 mm®, HUH

TEH BT R 1.5 mm® R Ee, AT N
Fb T (i FRAR BRI B8 B2 T, eI AR K 2 P34k
A 140 ~ 150 mm®, 4r4H45%.

252 WG HZ

2 EAR - BERRR LS B =K EW 2.17 g (HH
MFE5 22 WAEE 45 g IR 90 mg, A&
BEORKFEES K, BEER, H 1 mol/L E AN
WA A pH 3.5, IKEES HKE 200 ml, &
0.22 um JEETCE IS IE, %W 10 ml 4r%E. 16 A
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