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Fig .1 Structure of 7-ethyl-10-hydroxylcamptothecin (SN-38)
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Fig. 2 HPLC chromatograms of blank solution(A), SN-38 sample solution (B), blank liposome control solution (C) and

SN-38 liposome sample solution (D)
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3 BURE B USRI Ol 1 gL' SN-38 i &0 =, BT 25 mL s, A E A S
ZI0E, FEA, B3 TR 1.68. 4.30. 8.06. 12.20. 16.80 mg'L"'SN-38 £ M. 4> MWk
B 20 pL 4% “2.2.17 450l e . DUETHIAL (4) XEBRERIZ (p, mgL™) BHATEMEMI, 7345
HEIIZE TN A=6.493x10% p+8.280x10°, r=0.999 7(n=5). kMG N 1.68~16.80 mg:L".

22,5 [l

O3 BRE B USRI 1 gL SN-38 il &&=, BT 25 mL B, $4b 5 el i s
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2 v SIS, BRI S LA B s R, @5 R 1. A B AORE S 8 IRl e A
99.45%~100.32% N, RSD ¥J/NT 1%, fef il L NRFTA S SN-38 £ 5l € 2K .

Table 1 Results of the recovery test of SN-38 liposomes(n=9)

Madded N Meound/ g Recovery/% RSD/%
16.08 16.10 100.12 0.85
8.06 8.01 99.37 0.81
1.65 1.66 100.60 0.93

2.2.6  AUFEKE AR
KB “2.2.47 4R BRI N 8.06 mg L FESAIE 20 L, % “2.2.17 S tait s AidRE sy
M, Wl SN-38 WA, TR IFE 6 . 25 RILIEFT RSD 4 0.82% (n=6), KUK
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IR RSD 4 0.73%, 220 SN-38 HUUETHIAIAE 8 h Py I A4k, [T SN-38 Bl 3L i Fig o fAcv ik a5
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22.8 FEHMALK

K5 W R — L5 16 SN-38 R TR 6 43, % “2.3” F 5kl SN-38 (&, S5 RSD
0.95%, KWITTEEEME R
23 HmIEBNE
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VEERRE I ZE T SRR AR SN-38 [ i, TlsE 3 ML SN-38 [Ek i A %, S5 QLI 2.

Table 2 SN-38 content and entrapment efficiency in different batches of SN-38 liposomes

Batch No. p(SN-38) / (mg'L™) w(entrapment efficiency)/% RSD/%
1 29.72 86 0.86
2 28.65 85 0.96
3 28.33 89 0.83

24 GSHFHME
[ ] Sephadex G—50 % SBHEEIRAE (20 cmx1.0 cm), WidE N 1.5 mL-min™, ¥ N NaH,PO4~
PR ZE P (pH=3.1). Na,CO3;~ NaHCO; ZZH¥E (pH=9.9).

R U AR BUARM 0.2 mLy SN-38 IR5ifA 1 mL , Kk B4, H NaH,PO,~ MR ZZ M il
(pH=3.1) YEfii, FECEAEFLCHMPENK 20 mL. SHULSEBIR 3 mL & T 25 mL &, HFEE
WFIFERBZIE . W20 pL 4% “2.37 FRIVERERE T, WE S SN-38 & I3 SN-38 JIF it
WIREM 0.5 mL B T 25 mL B, IR E AR R 21, W20 pL % “2.37 4Tk BERE S0 HT,
D5 Z G PR SN-38 AL IR . 55/ ] NapyCOs~NaHCO; 8Tl (pH=9.9) PEJBiliF 2
25, BEEEGOAMVENTES, W20 uL 3% “2.37 &R, MR 2 Rk . 2

AiihZe (K30, iHREaEER, WEINEMT: EE=(p sp ws)lp £x100%
X p o p a2 MR AR T SN-38 [FLE IR & AR SN-38 [T sk % .
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Fig. 3 The separation curve of SN-38 loaded liposomes
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PR EARWELY, WA XA AL, I RS S AR R HLAR R . AR
TR B AT B R D2 MR, S A B ORIk . EAE T, SR AR
EIAAYENG, SEH NaHPOs~BERZEMVAK (pH=3.1) SELEBUIRMMA, BRI SN-38 LUKk
B IR B AEAE 7 T, AER BUARVE IR 58425, ] NayCO;~NaHCO; ZZriE W (pH=9.9) Ul 12
294). RHIMLTT 00 5E SN-38 IR ik ks Z, FIMELF . Zhang S5 R I HEE 2500720 SN-38 £0.3
IATIE , IR R ED, AHAZ TS IR A 3 5 m] REAE AR AR R 22 0 32 P T
AR RUZMEAFAE — %€ B a Tk, XU BN SMEAE SN AP, AL U A F 2 ) A ok i i e
735 Mk R KT B o SR oy 290 B B P oy ORGSR i
7> 25AE B I R SR AT RIIR A [RIDTRE, 2 3 ple e 5 i e

4 it



%553 - H RS 7- 23— 10— Fe 635 IR o 1A 2400 35 5 J AL 2 [0 5 103

¥ 57 RP-HPLC {5UIE SN-38 JIF AR (15 5, 2508 g i R 49 B Ay 0 |, A RER I e
TP, R SRR (O 0 i D K i T A L5 i 2 1) SN-38 70, JH FIlE %, ik
RIGSE S LRI P EREERE Rl T TR (2 ) o

SEH:

[1] YASUYOSHI KAWATO, MASASHI ANIMIMI, YASUHIDE HIROTA, et al. Intracellular roles of SN-38, a metabolite
of the camptothecin derivative CPT-11, in the antitumor effect of CPT-11[J]. Cancer Res, 1991, 51: 4187—4191.

[2] TAKIMOTO C H, ARBUCK S G. An overview of topoisomerase I - targeting agents. Cancer Chemotherapy and
Biotherapy: Principles and Practice[M]. 3rd ed. Philadelphia: Lippincott Williams & Wilkins, 2001: 579—646.

[3] ALLEN J, ZHANG Tong-xuan, PARMAR M, et al. Development and characterization of a novel liposome-based
formulation of SN-38[J]. Int J Pharm, 2004, 270 (122): 93—107.

[4] THOMAS G B, MI Zi-hou. Ethyl substitution at the 7 positionextends the half-life of 10-hydroxycamptothecin in the

presenceof human serum albumin [J]. Med Chem, 1993, 36: 2580—-2582.

[S] THOMAS G B, ALFRED E S, MISHRA A K, et al. Liposomalstabilization of camptothecin’s lactone ring[J]. Am Chem
Soc, 1992, 114: 8318—8319.

[6] MI Zi-hou, THOMAS G B. Marked interspecies variations concerning the interactions of camptothecin with serum
albumins: a frequency-domain fluorescence spectroscopic study[J]. Biochemistry, 1994, 33: 12540—12545.

[7] WL PR T O AT AR B A RIS [D]. P JERH 258K, 2004: 23-29.

[8] TONG Xuan-na, ZHANG J A, AHMADC 1. HPLC method for determination of SN-38 content and SN-38
entrapment efficiency in a novel liposome-based formulationLE-SN38 [J]. J Pharma and Biomed Anal, 2006, 41: 582—588.

[9] Xmezs. JaaBiRM]. dbat: db AR HARAL, 2007: 10—127.
[10] ¥k, 4 K4, FEfm, KA ENRTAR 25 & 8 KA R IIE)]. 2985145, 2008, 28(2): 231-234.

Determination of the content and entrapment efficiency of SN-38
in liposomes

YE Tian-tian', WANG Shu-jun’, YANG Bo-yang?, HOU wei', LIU Cheng-yu?, YI Xiao-jun’
(1. School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016,

China; 2. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To establish an RP-HPLC method for the determination of 7-ethyl-10-hydroxyl-
camptothecin (SN-38) content and calculate the encapsulation efficiency of SN-38 in the liposomes.
Methods An RP-HPLC method was established to measure SN-38 content using CenturySIL C;s-BDS
column (200 mmx 4.6 mm, 5 pm) and the drug content was tested at detection wavelength 381 nm. The

encapsulation efficiency of SN-38 in the liposomes was determined by separating free SN-38 from drug
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loaded liposomes using Sephadex column. Results In the established method, a linear correlation
between drug concentration and peak area was established in the SN-38 concentration range of 1.68-16.80
mg- L (+=0.999 7, n=5). The average drug concentration was 28.90 mg-L™', and the entrapment efficiency
was > 80%. Conclusion The method established in this study is simple, accurate, sensitive for the
determination of SN-38 content and entrapment efficiency in the liposomes.

Key words: Pharmaceutics; liposome; RP-HPLC; 7-ethyl-10-hydroxylcamptothecin, content determination,

entrapment efficiency
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