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Content Determination of Vincristine Sulphate Liposomes and Comparison of 3 Methods for Entrapment
Efficiency

CHEN Ying-chong', LI Xiang"’, ZHANG Jing’, LIU Wei', LUO Xiao-jian', MENG Tuo'(1.Jiangxi University of
TCM/National Pharmaceutical Engineering Center for TCM Solid Preparation, Nanchang 330006, China; 2.Ji-
angxi Herbfine Co., Ltd., Nanchang 330006, China;3.Jiangxi University of TCM/Key Lab of Modern Prepara-
tion of TCM, Ministry of Education, Nanchang 330004, China;4.School of Pharmacy, China Pharmaceutical
University, Nanjing 210009, China)

ABSTRACT OBJECTIVE: To establish the method for the content determination of vincristine sulphate (VS) liposomes, and to
compare 3 methods for entrapment efficiency. METHODS: HPLC method was adopted. The determination was performed on Agi-
lent Cs column with mobile phase consisted of 4.5% diethylamine solution (pH 7.0)-methanol (1:7, V/V) at the flow rate of 1.0
ml/min. The detection wavelength was set at 297 nm. The entrapment efficiency was determined by ultracentrifugation, ultrafiltra-
tion and microcolumn centrifugation method, respectively. RESULTS: The linear range of VS were 1-160 ug/ml (#=0.999 9) with
an average recovery of (97.8 + 1.1)%. Method recoveries of 3 methods for entrapment efficiency were in line with the methodology
requirements (recoveries=96.54% ) , entrapment efficiency were 96.54% , 96.84% , 95.29% . CONCLUSIONS: The method for
content determination is accurate; ultracentrifugation method is more simple and rapid among 3 methods. Established methods for
content determination and entrapment efficiency can be used for quality control of the preparation.

KEYWORDS Vincristine sulphate liposomes; Content determination; Entrapment efficiency
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KA B (Vineristine ) J& 2k A JATHRHE S AL 2E D)
BEZEHUEEZ5 9 , 325 iR 7 2Rk B A s LRI
SCEE MR AL A s 2 R Y. BRrE Ak
7R B S AR e TS 2 R S i
FLN A o R AR B B AR 3 s BT A T T
BR g EAE TR BRI RSG5, B TREHRBN A
ARG b VRN FRCE , PR G AR R L, BV AR IR 1< 5 BT ik
(Vincristine sulphate, VS)®, U4 K Inex 24 vl WF 52 T & 1)
VS B JE A, Filfs AR K I/ T30 PRAFF T 45 S 36 01 1 K B
Tl SN B, P st AR N 2 sl =47 150, BRAIR 25 ek, 4
T PR AR A I pH OB R R VS IR R A, el
T 2:[E FDA A b 1926 [ Talon 23 5 4 VS B8 B 1A 5 71
Marqibo®F Il PR 8 FHE L 38 15k 3 i FH 43 B 07 v GRS 100 vk
IS OB T LS SOR A (4 1S (HPLC ) ¥ 5E
VS B i O B R A 3k 45 SR UE WA 7 i ) 2 2
P A Marqibo®ffil 7| 22 A3 R BR (>90% ) . Y35k, Bl
U T Z E AN AN 3IRE I 2, AU Rk, —
A58 IR AT 45 B pH T AL B, B TR STAA R R 7 42k
ki G RIS e bk i , B B R R AR
1 ##

1.1 E5ME

1260 HPLC X (£ [ Agilent 23] ) ; BSA224S Hi, T T (b
AL FIWHNAS R G A PR ) 5 CS150GXL fall 5t 8 1 125 0o AL
(HAHSZA ) s HC-3018R ¥ Vil B O ML (L P Rl A
Rl AL A BR AN 7] ) 5 UV-1200 £ 40- A1 W20 66 BE A (1125
W KAL#AT BR A 1] ) 5 SCIENT- 11 D 8 75 40 i by i A (7 i 2
VR R FRATD

Pall #8250 (AU I 4 MR BB & S AT BR S | # BE
FIEE10K),

1.2 #HR5iKH

VS RN (M A = I U AR 25 A BR A AL L
20130901, £ : 99.1% ) 5 VS X FE i (1 it FH AR 9 B AR B 1)y
PR ] 5 120130405, 461+ 99.8% ) 5 1 I Pk e a1 1ok
Z 1 - S8 Z0 % 2000 (DSPE-PEG2000, #t 5+ 20130415, 4
J£:99.0% ) &k K G I # A5 (HSPC, #it 5 : 20130208, 41
95% ) JHE BRI SRIE T il L HRrE AR A B AR VS IR
AR GBI B ), 42220131010, 20131011, 20131012, 47
122 mg/ml) 5 F BB G-50 (b & T ik e MRl B & R A R
]S - HA-0240-02, 46 : 1009% ) s HATIR A R i 4l
2 HEEHER
2.1 =ARREE VSERERTIS

HE H pH B BE 35 il 4% B BT 4K 9, FK B iE & DSPE-
PEG2000 ,HSPC JIH [ 785, 42 it e 1250 2 35 F =S b,
JEZE KRB = A bt DML ZE 1% (300 mmol/L, pH 4.0)
N AR A A BT, 60 °C K i 4 FE 30 min, &R BT (DSPE-
PEG2000 ,HSPC A [ 15 ) Jo7 f: v FE iR 1) 30 /L, iR B T
300 W B4 T B 8 min, SR UKGE L 0.8 ,0.45 pum AYHL
FLUEHE , BNAS 2 ISR IR TR 2. B2 FUIRJR 4 0.5 ml, iIn A
1.0 ml VS % (4 ¢/L) % 0.5 ml B FR 84 7% % (500 mmol/L, pH
11.0)3E &, 60 C/KWEIFE 30 min, RIFF VS JEiiA .

22 VSEENE
221 ik &M, Agilent Cs(250 mmx4.6 mm, 5 um) ; Ji 3
A2 4.5% — 2K ER (pH 7.0)-HEE(L: 7, 17V) , i ik B,
P - 1.0 ml/min; W RS EF (DAD) , &l 3 K < 297
nm; JEAE R 20 pl,
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2.2.2 VWA A& o (1) %) BE S P8 3 BRI VS X BE 38 3, i
N VA R T IR VR J3E S 20 g/l (A, BB 4T, ENAS
(2) VS G FRAK K 2 118 B AR HER A 1A 98 B VS IS BRI 4k 1
ml, BT 100 ml i, i P EE S 205, $251 B A VS BE S iAfit
IRV RIS 2 PR R AR AR T v

2.2.3 JELRIEMRE . BOVS IR KNS B, I AE & R
SRR R O TR L . BOREFLS R R AN ZS g PR Rk mk 3L
WA 20 pl, 38 0.45 pum S FLIUE M, HEREINE SR A TE R, 4
SR SRS T 3 B , (0 DL 1.
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Fig1 HPLC chromatograms
A. methanol; B. blank liposomes; C. VS liposomes; D. VS solution; 1.
VS

224 FRUEIRZ T o RSB PRI VS X B &, Y RV A
S AR L mg/ml X BRIV R T . RSB RS I — A,
FH P B B M 43 51°R 1.5..10,20,40 .80, 160 pg/ml A
REAR AT, 1 0.45 pm AR FLUE A, (EREIN 52 . DL VS I T AR
(A) X e B (o) bATERME [l A3 bRl 2 fE g . 4=
18.408¢—0.1721(7=0.999 9) , 5 5 FE ] V'S K] o 2 4k J8 2 1k:
JEFE A 1~160 pg/ml,

225 AFBAECRE, BR2.2.47TF )ik 5.20.80 pg/mlXf
TSR, SRR 6 U, e VS TR AR, 1A 3 d A H (]
K A H N . 45 RN AR P SR mIkEH W
RSD 43524 1.13% .0.44% .0.32% (n=6) , H [i] RSD 43 %I &
1.78% .0.95% .0.50% (n=3) . FKWIZ Iy Lk B AT G 7k
226 [EISCRBES . EBIC2.247 B VS & 0.15,
1.00.,2.00 ml, B F 50 ml &I, 40 A ZS FUIE AR 1 mlo
Fi¢ “2.2.27 0T 7 iR A S A TR, RN A R
ZER BN R AR R R 4 51 R 96.9% L 97.6%
98.9% ,RSD 4+ %18 1.0% . 1.8% . 1.9% (n=3) , ¥l K
(97.8+ 1.1)% o FREHZOHTITIE I EISCRAF & ik # 2R
2.2.7 FEMEEEIE . BCSHERES , #242.2.27 W Jy B i
VS B ARG SR 53 O BRI, A BIEREI 2 , LLAT
FRIEIFEL VS S i, 45 W, SRR AL & i 20 1) 9 2.085
2.088.,2.123 mg/ml, bR/ A 43 % 1 43 3y 104.3% . 104.4%
106.2% .

2.3 BEBLENESEHE

2.3.1 JrEMeRREE O k@) o KEE A% L 3R
TR B (5.,20,80 pg/ml) AY VS FHISATR , BT 204 (B0

China Pharmacy 2014 Vol 25 No. 37 - 3505 -



#£:6.1 cm) 1,50 000 r/min 3 2.0 2 h, B HL B S BIERE 7
B, AT INSE 3 Uk, TR0 2 245y [l e 3 = I A+ Jo f 9 B8/
TR X100 % 25 R 3K 1,
®1 BEBOEEPERRELER (n=3)
Tab 1 Results of ultracentrifugation recovery tests(n=3)
R AT AR, wg/ml R, % RSD, %
W pg/ml g0 k@ k0 k@ kD Q)

5 4.99 4.94 99.8 98.7 98.7 0.30
20 20.10 19.78 100.6 98.9 98.9 0.36
80 80.40 79.28 100.5 99.1 99.1 0.11

2.3.2 AR ENSCRIRES (k@) o K% R VS F A GE
B IAZS IR A (8 VS F I SRk 8 23391 h 5.20,80
wg/ml, $462.3. 1730 F 743 BB 2500, 150 B 2 s 1
SR = A5 R i L 0 ST MR B > 100 9% , 25 SR LR 1.
2.3.3  AEPRAIE . KEERE VS B2 ml, BT B0
FF1,50 000 r/min (B4.0242: 6.1 cm) HEE B0 2 h, BBHL IR
BEREOS M, AT B 2 W s 3 AN A VA T 2 mil, 47
“Q2.T7IR T T EINE IR M W . B (%) H T
FENTR : (Wo— W) IW ex100% . 45F 8w, 3 HERE S it fu da 5
4331 96.53% .96.52% .96.57 % , F-HE{E 7 96.54% o
2.4 BEENEEIR
241 JrkeRRE O k@) o KBk 4w 3Rk
J#(5.20.80 ng/ml) {1 VS HI A, 43511 0.6 ml & FHB U8 25
DR WS R, K AR U RS 29V TR TR S AR B 2
MR YERE ST AT E 3 U, AR 2 I 4
WAz2.

R2 BEZEWRXELER (n=3)

Tab 2 Results of ultrafiltration recovery tests(n=3)

REE AT AR ERIE, pe/ml R, % RSD, %

W, pg/ml k@ QO QO O
5 5.03 489 1006 978 124 06l
20 20.40 19.72 1018 986 052 018
80 79.90 79.20 99.9  99.0 034 081

2.4.2  AEENCRIRE (O Q) o FEE R ELVS H A RS
A FUBE SRAR A, (i V'S J I 1) JB vk B 4314 5,20 .80
ng/ml, 324,17 WU J5 k4 s e B 2540, TR S 25 M ik [m]
&R T IE PN

243 QBRI . R EICVS JE A 0.6 ml, B FHIE
BLOME R, 12 000 t/min (B0 242 4.7 em) 5.0 15 min, R EGE
IEEDE PR IR WIERE DM, 5 W B BUBHR S 8 0.6
ml, % “2.2. 770 R )y il S 2 w o M g 45
SR, 3 HERE S R4 B 543 R 96.89% . 96.85% .96.77 % , -
I K 96.84% .

2.5 B LENESEHE

2.5.1  TREERIHIA o KA TRBHEE IS G-50 FZEIM/KAE 100 CFE
YRR G ST 2 ml T ST R P9 ORGSR 1 akms /N2
[ ue45) , R HERR 0, T 1 000 t/min (550248 : 4.7 cm)
B0 3 min B 25 2 AR ZEIE K, &R

2.5.2  VSHIZE FUIR AR VEE T 4t o W52 R VS I AN %S
PG 445 0.5 ml, 435l 22 18 AL 9 T . 500 r/min (5
AR A7 em) B0 3 min, i VS VAR FIZS [ T A E AR
L L1000 t/min (50242 :4.7 cm) 2500 5 min, WAE BEIR
Wio FETAEFRITHEA 1 mlKEAWE, LA 1 000 t/min (B0
2 4.7 cm) 8.0 5 min, WA R ABEBLK 0.7 ml, KB ZE 3
ml, FEATEAE 3 OMREAL , IKAE 28 F R 297,500 nm i1
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Fig 2 Elution curve
A. VS solution; B. blank liposomes

2.5.3 25 FRIRIRAY RIS . R IS IR R RV
0.5 ml, % I8 “2.5.2" Wi T 842 A4 6 Yk, IR BRI I PR,
B 6 R EIVEBRA I, HZKGE 2 2 3 ml, DLKAE 2 FiEH], T
297 nm P4 Ab 8 - 1T D43 606 2 ASCI RE 58 18 I W O T
THAS B R BRSPS AR VA W 0.5 mil, In AK HPAE S 2 3 ml, L)
KA R EE A, TF 500 nm KAk FEE - 1] L4366 R
SE VR RV TR OERE o TS IR I (AR A [ W0 = e v %
FERE R R OB RE X 1009% , 455K 97.6% .
254 UEE 25 GRS . R S R VS (2 mg/ml)
0.5 ml, % I “2.5.2" Wi T 842 LA 6 vk, W AR DR, FZK 8
X2 3 mlF HERE 2 R R 25 SRR . S
VS W (2 mg/ml)0.5 ml, F H e 258 3 ml g , dEREI e Pe
R P 2 T vk I, [ = PR b 24590 o v /0t
TR TV P 25 TR R BEX 100 % , 2554 98.6 %
2.5.5 ALEPRIME . K3 EI VS IE A 1 ml, %18 “2.5.2”
TR H 57 R 6 W, A SR 6 YR I PR IR, i F A AR & 2
ml; B ml AR ERE AT, 0 s R R, TR A A 28 RO VS
B 1 ml, A BEE 25 28 2 mls B 1 ml i oA o0 #r L ic ¢

VTR, T R = e R R R AR Hp 258 R R A
A TR 25 W i< 100% , 45 5 3 HEARE B 5 B EE A B
95.41% .95.16% .95.29% , F-YJ{1i 4 95.29% .
3 ITig

Sy ESIEES 2 SR BRI AR 2, B G A TR
B e RO Ok BT EE R TE R B L A LA
FIHEEGE KT A A ROGR ST, A SCER i AR EE |
TR O MO B 0 B VS R IR IR Siir s 2 . g5 ]
AL BB DB R L R & e 5, BT
BB AU 1 B4 VE AT R ok SR 4, S SR B A IR
Al RES 2t . OO B I S 2 W AR AR
o BRI 1 Y ZE R K ORI RS TR AETERR A A K
T RE A 1] e A A e a5 7 LN A5 BB A T 2ot 2 F
Tk e ABUETAAS B M B R R, H D BRI AR B
Fr sl 25 BT, HAr B AT R) R 48 4, ReRd R HR
o WCELAE 3 Bh vk AL AR YR A e e, HEE
AT

2 e R 4y S 2 A R TR T RE S B TR BB AR 254
W R T S0 R 22 , BT DAAS SOV 8 TR T T ik
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 E Re.dsalE FHMA T SRVBRESZTNTE, Fik KR 2, A AARPHAETITA SHRURM &%k . &i%4 % Di-
amonsil C;s(2) , A Fh48 4 F BL-7K (60:40, V/V), ik ik % 1.0 ml/min, #&0 % K % 355 nm, A8 4 25 C., &R $ R PRV FERT)
il it & A X HETE B 5.05~252.50 pg/ml(r=0.999 7) s 45 5 B\ Sk A LRI 49 RSD 3 T 2% 5 139 dmf w0
99.12% ,RSD=1.86% (n=9) ., %it: & 9% k¥ Bk LR ERTE, THTTHMA T LR TR SFTNE

KRR ARAATA; BRCRAEE R 2, 4- AR TR 2 R TR AR

Content Determination of Paraformaldehyde in Mummification Pastes by HPLC with Pre-column De-
rivatization

WEI Xue-ping',MA Jin-gang’, GUO Fei-yan', WANG Peng-yuan', WANG Xiao-juan' (1.Dept. of Pharmacy, Hos-
pital of Stomatology, Fourth Military Medical University, Xi’an 710032, China;2.Institute for Drug and Instru-
ment Control, Joint Logistics Department, Lanzhou Military Command, Lanzhou 730050, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of paraformaldehyde in mummification pastes.
METHODS: HPLC with pre-column 2, 4-dinitrophenylhydrazine derivatization method was adopted. The determination was per-
formed on Diamonsil Cis (2) column with mobile phase consisted of methanol-water (60:40, V/V) at the flow rate of 1.0 ml/min.
The UV detection wavelength was set at 355 nm and the column temperature was 25 °C. RESULTS: The linear range of paraformal-
dehyde (calculated by formaldehyde) was 5.05-252.50 pg/ml (r=0.999 7). RSDs of precision, reproducibility and stability tests
were all lower than 2%. The average recovery was 99.12% (RSD=1.86% , n=9). CONCLUSIONS: The method is specific, ac-
curate and reliable, and it can be used for the content determination of paraformaldehyde in mummification pastes.

KEYWORDS Pre-column derivatization; HPLC; 2, 4-dinitrophenylhydrazine; Mummification pastes; Paraformaldehyde; Content

determination
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