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AWM BEMBE LR B RS, BEWB L R RERM LR EYE 0.2~1.0 pgmL ™ Z [, AR R
F£0.9997 Ak, FAKKRI RS A A 02ng #2 0.3 ng, &M A FEMBIE 4.0~36.3 pgmL™ WEMEARE Z 3 A 1.0000,
RIEIATRRAAEST RO F T EHRNHAFTIK, T 33 ARG ERE, 4R3%E 100.0%~102.0%Z [, RSD 3
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Simultaneous Determination for Related Substances and Content of Hydroxycamptothecin Injection by
HPLC

PENG Ming, LU Dan, LIU Jin, YANG Yongjian(Shanghai Institute for Food and-Drug Control, Shanghai 201203,
China)

ABSTRACT: OBJECTIVE To establish an HPLC method for simultaneous determination of related substances and content

of hydroxycamptothecin injection. METHODS The chromatographic column‘was Ultimate XB-C;g(4.6 mm X 250 mm, 5 pm),

! and the detection

and the mobile phase consisted of a mixture of methanol-water(60 : 40).-The flow rate was 1.0 mL-min~
wavelength was 370 nm. The column temperature was maintained at'35 °C. RESULTS For the determination of related
substances: the separations between hydroxycamptothecin and its related substances were very well. The calibration curves of
hydroxycamptothecin and its main related substance, namely camptothecinthe, were both linear within the ranges of 0.2-1.0
pgmL™'(#=0.999 7), and the LODs wére 0.2 ng and 0.3 ng, réspectively. For the determination of content: hydroxycamptothecin
was linear within the range of 4.0-36.3 pg-mL™'(=1.000:0), the average recoveries of low, medium and high concentrations
based on the formulations from manufactory A, B and C were between 100.0% and 102.0%, the RSDs were between 0.02% and
0.71%(n=3). CONCLUSION The method is specific and accurate, and can systematically be used for the quality control of
hydroxycamptothecin injection.

KEY WORDS: HPLC; hydroxycamptothecin injection; camptothecin; related substances; content determination
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HATE N HPTC (1 32 S50 804 v G v Ry 4
M st, Hrp DLESsm A Xz . Bl
HPTC S A [ b, L —ANr
HECYIE T HPLC A A SR (1 )7 9% » 11 45 151 2
WY REEA TR . Tk, B RX HPTC 4
YT 9 1) SRS TR AT 6 5 R 0 E
HARGE G AT SR AR BT o AR T 1
HPLC J5yknl [R5 HPTC vESHR FI A <4 i
Fgs, 300 3 AT KEY 9 Heke Sk
AT E ,  HXT e (0 45 5 44 B Kb e 7
RS m s AT T R
1 UER5RH

Agilent 1100 =1 Z0BAH (4 WAL (B0 46 A B HEAE
e TR FE AR #8 A ChemStation Kk AL BR R
4t, M Agilent 247]); HPTC 7413 9 ALK
#5254 A T2 070301; B J : 20070116,
20070206; C ) : 20060102, 20060820, 20070525,
20060103, 20060418, 20060711); HPTC % [
Pl 24 it A2 9 1 R e BT bR g, b5 100526 —
200301, ZHE: 100.0%); =-BAgO6 HE b (R 245
AW R E BT bR e, ik 100532-200401, 46
JE: 100.0%); HEEN (Al
2 HESHR
2.1 AR E
211 iES&E HPTC 33 5 I W R ) o
O e 3SR R — VA RS R g i A
Ultimate XB-C g #1:(4.6 mmX250 mm;. 5 pm); Vi
M. FEE-/K(60 © 40); Vit#E: 1.0 mL-min~'; 4%
WP K 370 nm; kL 35°C; dbfEE: 20 ub.
212 ZMERAE K E AR HPTC S B ik 254
BO6) B 4% 10 mg &[] — 100 mL I, i A e
WM R ZIE, K% S mL, ¥ 25 mL &
e, NEEE 10 mL, FKREZIE, 85, 4§
SR R R R L, 2, 3, 4 F1 S mL,
S30'E 100 mL &), HREIHRE R ZIE, #
A, SRR, DAVETIRR(Y) A AR, JERE
WRE X0 A REAAKR, 23 I EAT 26k [RH . 45 3 HPTC
7E 0.201 6~1.008 pg-mL ™" f7 8 ¥ Bl N 2 K 47,
Bl FE N Y=78.786X+0.227 8, r=0.999 7; =
BIBRAE 0.203 2~1.016 pgrmL ™" HIU S N 2ot B 47,
)35 FE K Y="73.734X-0.104 5, r=0.999 8.
213 EEMRAME O “2.1.27 TR R
WERWZE L WR, #EBLGS/NN 10 15 2]
PR BLAC R I 252 2011 48 9 15 28 45565 9 W]

HPTC A5 W08 1) 5 B R 43 7k 0.7 ng A1 1.0 ng;
FAG LG (SINY A 3 153 B B ARAT I BR 7353 4 0.2 ng
F10.3 ng.

214 WAL RE RN AT 070301)
1 mL, 433E 54 50 mL &, 2 BIEH TR
(105 ‘Chn# 8 h). JEME(254 nm ALK TGS
2h). #R(IN 0.1 mol-L™ HCI %% 1 mL, T 60 CJiX
B 2 h)HE(N 0.1 mol'L™ NaOH ¥ 1 mL, T 60 °C
HCE 2 h) A4 AL (N 30%H,0, % 1 mL, T 60 C
JBCE 2 RIS, FS IAREEER 2 mL, Jf
MR EZIE, TEil NESRCE 3h, &7
A1, i “2.0.17 TR AT I E o R I X
25 UGB AR N (i SR AR B . &5 A AR 4
PER, BT AR 0 S T 5 T2 0 o B R
Uf s HPTC g (1) € 1% 4l B2 3 7E 99.84% A1 100.00%
ZIH] s AT B G AT S RS AT IR R g ad H
PEER,

2.1.50 XA RS B B “2.1.27 TR 4R
HPTC Al B A0 % 0.6 F1-1.0 png-mL ™" [ R v i
% 20uL, 4> HESERE 3 Uk, LAMR S B DAV i A
BN IEN Fal BHEFERS % B, 450 HPTC %
iE K 7+ RSD=0.8%(n=6) , = B il £ 1F K 1
RSD=1.0%(n=6).

2.1.6° R MEIR R AR S (S 2 Bk
20060820, 070301)% 1 mL, 43 %% 50 mL &,
DNFRES IR 2 mL, FEONRsIAEmRE R R, 25,
R s B 20 uL, 43 94E 0, 0.5, 1.5, 2.5, 3.5, 4,
5, 6, 7HI 8 hIfpnlittt. 48R40 h K, BT
TF VPR S 8 A 75 2511, HPTC PR 3 il /3 e T
BUR/IN; 1E 2.5~8 h Z N, HPTC MR eI AR
PR R 2 R e R AR R AR

217 BEMIE AE “2.0.017 TR AMT,
HEMGA HPTC MR IERIFILZh 1.07 0 1, W&
M, AT SR HPTC R H 5 0 ekt
TR PR R . BN 2 mL, &
100 mL(EKS: 1 mgmL™)E 200 mL(F4%: 2
mg-mL )T, INARENER 2 mL, NS
BRZIE, T=ilNERCE 3h B4, A
WA K% ER 1 mL, & 100 mL £,
IR S AR R R RN, RS, AE R TR W (1.0%) -
53 AR 2 L 20 pL 33 N BOR €4 SO AT I, I
i H B RIS, 3 ANEFET AL 9 HURE S e
R ULE 1A 1.
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F 1 HPTC F4HA XM RN = &R

Tab 1 Results of related substances of hydroxycamptothecin injection

G o4 it iy /% AN RR AT % RANAL TR /% 2R L%
Al 070301 5mL 5 mg 0.3 0.2 0.7 L1
BJ 20070116 2mL ! 2 mg 1.3 0.6 2.0 33
BJ 20070206 5mL ! 5mg 0.7 0.5 2.0 2.7
cl 20060820 2mL:2mg 35 33 12.3 15.8
cJ 20070525 2mL 2 mg 2.9 4.0 18.0 20.9
cJ 20060102 2mL 2 mg 2.5 10.2 18.9 21.3
cJ 20060711 5mL : 10 mg 0.3 7.2 13.1 13.4
cJ 20060103 5mL ! 10 mg 2.8 8.1 15.8 18.6
cJ 20060418 5mL ! 10 mg 0.4 6.5 11.7 12.1

.
1

o
=
3‘.
3

t/min
B
1
2
\JL/\_A A
0 5 10 15 20

t/min

/l

A

T \
\N

t/min

Bl 1 HPTC i 4 BUA X 4 BUH & 0 &, 3%

A-Hit5 070301(A | ); B-Hit5 20070116(B / ); C-4it5 20060820(C
J7); 1-HPTC; 2-3-h i

Fig 1 Related substances chromatograms of hydroxycamp-
tothecin injections

A-Batch No. Lot 070301 (manufactory A); B—Batch No. 20070116 (manufactory B);

C-Batch No. 20060820(manufactory C); 1-hydroxycamptothecin; 2—camptothecin
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22 HaElE

221 LREMAERE X “2.1.27 WU &R,
HERE 20 pLy GRS, B
HPTC I 1H5 g 12 486, HPTC WA = 44 i1 1) 43
Bk 8,23, 4R ILK 2,

oo

0 2 1 6
t/min

&2, 'HPTC i 4 # 6, 1%
1-HPTC; 2-3EH 5
Fig 2 Chromatogram of hydroxycamptothecin injection
1-hydroxycamptothecin; 2—camptothecin
222 M R FRECHPTC XA 10 mg,
B 100 mL B, I EEREITRR R ZIE, B
A, AEART IR I AT . RS B IR 1,
2, 5,7, 9mL, 4r'E 25 mL &, R
W 14, 13, 10, 8, 6 mL, FI/KFREZIE,
o), L Al S iR e, DA AR () R
PR, HEFEIREX) A BAANR, AT E I,
45 L HPTC 15 4.028~36.252 pg-mL ™" VR Py 4 1k
RAf, A5k ¥=80.825X41.466 6, r=1.000 0.
223 KR B“2.2.2730 4354 HPTC 8,
20 F1 28 pg-mL ™ I TR A 20 pL, 2 ES:
HEFE 3 0 DAIRFERR LA TRIARAS 2 A I E R 1 TH 5
HERERG 3 BE, 45 HPTC R IEKH T RSD= 0.3%(n=9).
224 [feFRIRES  ORG R B PRI IR 1))
RSP BV 4, 5 R 6 mL, 239 25 mL S,

rh R BACRY 252 2011 4F 9 H 35 28 4555 9 1]



I3 MR T S ATERS R 0.5 mL, iR shAHiE
i, FNFEERR 1 mL, HESMMEWESZIE, T
FiRNEDGRE 3 h, #BY, ikt e
Woe, tHE R, g5RK. T w3 PREET Y
HICEn=3) 510 AT : 100.0%, RSD=0.02%;
101.0%, RSD=0.15%; 101.3%, RSD=0.21%; B/ :
100.8% , RSD=0.08%; 101.7% , RSD=0.71% ;
102.0%, RSD=0.25%; CJ : 101.1%, RSD=0.35%;
101.2%, RSD=0.11%; 101.3%, RSD=0.09%. 3 />
[ Ok DGR =l ST i w8

225 FEMIIE B “2.227 Wi N4 HPTC 20
ng-mL ™ RS, IR “2.1.77 TR B iR
AR, MREC2.117 WU A AR IE , R AME
PRUAE TR S5 B S A3 R E b
P IE 5, RSN — 0] War e VR A
413 nm PASKEIEBOCLE,  F3 IR A TR 3R
LA O L AT R S R 45 o fibFER
UV 0 FE i B AV A 1R 5 2 3 L UV BOfie R 802
211K 4%;: A FI B ] KRS UV R B G EBGE
4505 HPLC LM AR, (. C ) 6 ftAEan
HPLC 5 ¥ BT UV (458, H HPLC 45 R
BIAFFEHE. 85RIE 2,

* 2 HEEMNELERSIATEZAFEIELR(EE
FE: 85.0%~110.0%)

Tab 2 Comparison of HPLC method with current national

standards on the determination of sample contents (content
limit: 85.0%-110.0%)

S /% /% TR Y%
Az Al it (HPL(‘: 5 (UV e (UV R

FHE) k)
Al 070301 90.7 95.2 91.6
B/ 20070116 90.7 96.3 92.6
B/ 20070206 96.7 1005 96.7
cJ 20060820 57.2 89.9 86.5
cl 20070525 52.7 94.8 91.3
cl 20060102 57.4 85.7 82.5
cl 20060711 75.4 97.5 93.9
cr 20060103 67.6 93.6 90.1
cr 20060418 743 96.6 92.9

3 1tig

HPTC A1 3= B2 % o = Al £ 38 s A H 24 7
370 nm ZiA7 A B KRG, WO R BOE A —3, W%
FURHEHE 370 nm J% K ALY TE I Bk, #ok £
370 nm VEARMP A . ATHERE, 5D
TS SR 3 o B R
PEBLA I 2527 2011 4F 9 1125 28 %536 9 1]

HPTC by — W ER &5 M A4, o S e ol
FUEFE A I BRI B T Y, AR T KT
BRIRER BT INE W) o 780 R 5 5 1 I
SN NFa R AL SL IR A, s — B A, T
WA YR AN . PR, HPTC /RS T
(PH<4)IN, PRI A BEF A 3 Sy P, Ak
BT FEE R pH {HZ 4 3.4,

JF g HPTC JFH GG 4 () BRI TR], B
HPTC XSS AL B AL C ) 1AL 7 Ll el
FESRW, A7 TR R A AL BT pH &2
Bl , SECBEFURE S b 1 HPTC X R S 350 4 TR R
SO I 1) 7 Vs BCIAS TR Ak g 1R AR
s I TR T TR i AN [ 5 ) T AR ol v
H HPTC(HIF NI & &, 45 I 0 h I35 53
NN 35%%47, 2~2.5 h BFEJIEE] 100% Rk
s A5 hiEmH L ER. ik, FEMRLE
N/ SR Y TRCE N 7] 3 h JS bR, DURAIE I3
N 78 43384 T . HPTC PHFA 5 )3 I [ Pl LI 3

120 r
100 F . 44— 8 B B B 4
w &
f 60 @ ) BUBLRE ShiE
- 40 W B +51411+T['|ﬂ|f?frfk
' | A CJHURE S 0
20 F
0 1L 1 1 1 J
0 1 2 3 4 5 6

t/h
B3 HPTC 3 KRR Bt A
Fig 3 The graph shows the close-ring reaction over time of
10-hydroxycamptothecin

% UV 0 dh BRI e &5 5, T2 (1 45 R L
UV Wi 3 Bk AR n] RE 2 DR D 5256 i HIASCs ARS
Nt 5 T [ SRR HE I AN TR s R K iR 22, B C
JoL S R A RR TSR A, R
WA RWFTERE; M HPLC 52 & 4
RNEDL, C )/ 6 fbFEdh HPLC 45 R EALT
UV 42K, HIATFERE. i C) 7 iR
Yo m e g R, WA . B bRl
KR B T ik(UV B Bk %, Tk
HPTC VE S A2 T 70 125 #RICTE 3 IE S A iy
TG 5 HPLC iR Jm o, & a4 i i)
AR ST AN B E

A5G B HY RSB A1 O T — 0K, A A
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