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HPLC RN EREMBEEFH R EXYRRE =
H &, B, ME, HARECETESARRRT, i 201203)

HE: BRY ISR EEER N TR ERBIES RO ED R EWF %, A3k KA Ultimate XB-C 3 4
(4.6 mm X 250 mm, 5 pm), AEHARA FEE-K(60 © 40), k¥ A 370 nm, ik 1.0mL-min™', A% 35 C, &R A
AW BEMBE LR BERY, BEMBML ERL R ERBGRELEYE 02~1.0 pgmL ™ 2], £ RHKY
F£0.999 7 VA b, FARKM RS A A 0.2 ng #= 0.3 ng, & FME . FEMBAE 4.0~36.3 ngmL™ AL HATE RHH 1.0000,
BB IAREAEF R T TESRHTIK, ¥, & 3 AREGEERE, 2R E 100.0%~102.0%Z 18, RSD ¥
JE 0.02%~0.71%Z F (n=3), &5t AFEFBMIE, AHKLD, TEA@HALMEHAEIMRBEHERORE,

XEIF: BRRMEEE; RERBENR; EMB; AXSR; SENT

FESZES: RI17.101 XEktRERS: B XEHS: 1007-7693(2011)09-0866-05

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
ug-mL’l(rB 0.999 7), and the LODs were 0.2 ng and 0.3 ng, respectively. For the determination of content: hydroxycamptothecin
was linear within the range of 4.0-36.3 ug-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

$2 3 M B (10-hydroxycamptothecin, HCPT)F  JRW AT &7 %. HPTC & DNA ¥ fh 7 H iy
T PN R A ) BE AR B AE W) (Nyssaceae) 5 B I(DNA topoisomerase D)HHIF], k2l fusks % 24
(Camptotheca acuminate) P HEHAFRIMI AT W, EEAEMH FAM S M. w5 %W HPTC
FEZPN, R TR I B Sk S i R 4 EE B 197 2 ELAg AR,
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HATE N HPTC (1 32 S50 80 v G v Ry 4
AR, Hh DR~ KE£. Hil
HPTC 5K P A b, L —ANr
HECIHIE T HPLC K 43 S R I0 J7 3, 1 4% [ 24
JCBPRWCEA A . ARk, B X HPTC 5
VBUTR B AIE T 1A SCHRE TR e A7 4 o e 0
AL G AT A W SR B o AR T
HPLC J7y5n] [/ e HPTC 5 1A <4 i
Mfra, a3 AT KM 9 HEFE Sk
ATIE, X e 45 R 5 4 [ bR AE 1) 77
RN R AT T IR
1 E5RY

Agilent 1100 & Z0BAH (L5 A (RLH5 B ZhiE it
25 R B RGI #5 F1 ChemStation ZE AL BE R
45, J2H Agilent A w]); HPTC yESHEIL 9 MR
5254 A T2 070301; B J : 20070116,
20070206; C ) : 20060102, 20060820, 20070525,
20060103, 20060418, 20060711); HPTC %} i ji (+h
FEl 24 5 A2 ol b A 8 P bR o, #ibS 100526 —
200301, ZLfE: 100.0%); =HE T R E 25 5
AR E BT bR, fiES: 100532-200401, 40
FE: 100.0%); HEEh tihali.

2 AEEHR

2.1 HRYINE

2.1.1  iESE HPTC 33 5HINAE M i &
O e K A — A R R g . il A
Ultimate XB-C g #:(4.6 mm X250 mm, 5 pm); Vi
M. FFEE-/K(60 : 40); Yiik: 1.0 mL-min~';
MWK 370 nm; A 35 C; BEFEE: 20 pl.
2.1.2 MR RS FRE HPTC S R A 24
TR0 LA 2% 10 mg & A — 100 mL S+, i
WML, B% RN SmL, & 25mL &
e, hnEEE 10 mL, HIKAREEZIE, #4, 1
SRR IR S R R 1, 2, 3, 4 F1 5 mL,
Sy 0'E 100 mL &), RS R Z0E, B
A, AroEREIE, DAEIR(Y) AP AR bR, HEFE
WL M BEAARE, 43 AT ZebE[m 9 . 45 5 HPTC
£ 0.201 6~1.008 pg-mL™" FrI9K B 5t i P4 £ 1 R4
Bl FEN Y=78.786X+0.227 8, r=0.999 7; =
PEIEAT 0.203 2~1.016 pg-mL " (R FE Py £k R 1,
)3 5L Y=73.734X-0.104 5, r=0.999 8.
2.1.3 EEMRAKTIEE  HC“2.1.27 TR AR
W WE MR, AW (S/N A 10 133

T E ARSI 255 2011 4F 9 H 5 28 57 9 1)

HPTC A5 W08 1) 5 BB 43 7k 0.7 ng A1 1.0 ng;
FAG LG (SINY A 3 15 2 S ARAT I BR 7353 8 0.2 ng
H10.3 ng.

2,14  BERRE RS EIUA RS 070301)
1 mL, Z}%'E 5450 mL &, 209l &
(105 Chi# 8 h). (254 nm KAHMEAT F I
2 h). BN 0.1 mol-L™ HCI ¥ 1 mL, T 60 CJi
B2 h)JH(0.1 mol-L™ NaOH ¥ 1 mL, T-60 °C
HCE 2 h) A4 AL (N 30%H,0, % 1 mL, T 60 C
BCE 2 AR S, PR IAREEER 2 mL, Jf
MR RE S Z0)E, T=Eil NERCE 3h, 7
A1, % “2.0.17 TR AR AT I E . TR I 6
2 VR A N IR B IR AL B . &5 AR AN A 4
PER, BRSO e AR R A T 5 g oy B R
Uf s HPTC =0 (1 (3l 2 2 3 7E 99.84%F1 100.00%
ZIH] s A R G AT D) RS A IR R g i H
PR

2.1.5 AUAVREE ROAE H “2.1.27 TR 4l
HPTC FI#E RS 0.6 Al 1.0 pg-mL™" [rI6] 5 v
W% 20 uL, Sy ESEERE 3 Ik, DLIRBEFR DL T
AT B R IE R P AR R, 455 HPTC
B E B 7 RSD=0.8%(n=6), = M 5% iIF K 1
RSD=1.0%(n=6).

2.1.6 FREMIRAE R ERDURRdECS 508
20060820, 070301)%% 1 mL, 77 & 50 mL &=,
INFRESER 2 mL, RSB %15, #£2,
K% B 20 uL, 43907E 0, 0.5, 1.5, 2.5, 3.5, 4,
5, 6, 7HI 8 hIfpnlrt. 4R ORMN, HT
TF VPR B2 N A A 30211, HPTC PHER) 32 i /3 0 T
UL /N; AE 2.5~8 h Z N, HPTC FIFRY) 06 i FL
PRk B N 2 T R S AR AR E

217 FERIIE FE “2.1.17 TR EEALET,
B HPTC MR IE 7 L2y 1.07 1, P
AeF G, kA HPTC s B -5 5 kit
ITH RV R R BRI 2 mL, &
100 mL(#A%: 1 mgmL™)EE 200 mLOAk: 2
mg-mL ) EIHEH, IFEEERR 2 mL, SN sh A
BEZIEE, T=NECCE 3h, 24, At
WA . K% ER 1 mL, & 100 mL £,
DR SRR R ZI L, 3850, AF R R (1.0%) o
53 RS 5 HL 20 pL 3 N BORH €4 G4 T I A , 5
B G X REIEE, 3 N AL 9 HERE L e
ZER R 1 AE 1,
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%1 HPTC EHEHFW
Tab 1

J 2 £ R

Results of related substances of hydroxycamptothecin injection

Al it Ak EARTE /% AR RRENRTU% RAATUR /% AU /%
A 070301 SmL ! 5mg 0.3 0.2 0.7 1.1
B/~ 20070116 2mL ! 2mg 1.3 0.6 2.0 33
B/~ 20070206 S5mL ! 5mg 0.7 0.5 2.0 2.7
cJ 20060820 2mL ! 2mg 3.5 33 12.3 15.8
CcJ 20070525 2mL ! 2mg 29 4.0 18.0 20.9
CcJ 20060102 2mL ! 2mg 2.5 10.2 18.9 21.3
c/ 20060711 SmL ! 10 mg 0.3 7.2 13.1 13.4
CcJ 20060103 SmL ! 10 mg 2.8 8.1 15.8 18.6
CcJ 20060418 SmL ! 10 mg 0.4 6.5 11.7 12.1
22 HEME
A NP ” 1~ N i
221 TREMERE B “2.1.27 TUR IS EE,
1 \ v N A
HEFE 20 pL, 2 RACMORESAETS, BRI
HPTC WeiH 54 12 486, HPTC WA 5 W U6g 1) 4
2 BSREN 8.23, ZILA 2.
e
1
' 5 10 T5 20 2
t/min
B
1 . . . .
0 2 4 6
t/min
2 N f N
B2 HPTC 4 &% E
\«.JL/\_,A 1-HPTC; 2-35#Hik
AN Fig2 Chromatogram of hydroxycamptothecin injection
. : : : : 1-hydroxycamptothecin; 2—camptothecin
0 5 10 15 20 . o
+/min 222 MR ORSEFRICHPTC % A 10 mg,
1 ¢ 100 mL s, b0 EES R AR R 20,
v Ny N, Ve Wk U S 3P
/ A1, AR IR S I R R I IR 1

o 1

10

15

t/min

20

Bl 1 HPTC i H # A x4 A e €3 1
A-{lt'5 070301(A ] ); B-itt5 20070116(B ) ); C—Hlt'5 20060820(C

J7); 1-HPTC; 2-EHHi
Fig 1
tothecin injections

Related substances chromatograms of hydroxycamp-

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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2, 5,7, 9mL, 43E 25 mL &, HIA
W 14, 13, 10, 8, 6 mL, FI/KFREZIE,
PEA), AR B S AR e, DA AR (V) h
PN, BEFER LX) I BEAANR, AT ERH .

45 B HPTC 7 4.028~36.252 pug-mL ™" [k B Py 2k
BRI, [ 5 R4 ¥=80.825X+1.466 6, r=1.000 0.
223 ESEIRLE 222730 454 HPTC 8,
20 128 pg-mL ™" (KX 20 L, S ES:
HEFE 3 IR, DAIKFERR DA TIARAS B A IE DR -1 5
HERERE 2 R, 453 HPTC 12 1E R ¥ RSD= 0.3%(n=9).
224 [FDECRRES RS B M I T
RSP BV 4, 5 R 6 mL, 23 9 25 mL S,

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



I3 MR T AT ERS R 0.5 mL, iRzl
=, HINFEER 1 mL, HRMEmERZIE, T
FiNEDGRE 3 h, #BY, aldk it e
W, THEEME, 855K Ty &3 MR
AR n=3)7 514 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%; C ] : 101.1%, RSD=0.35%;
101.2%, RSD=0.11%; 101.3%, RSD=0.09%. 3
IR B AR S e AT T

225 FESIE HL “2227 TR HPTC 20
pg-mL ™t e R, I “2.1.77 THCT AR
AR, M“2.117 TR Ak AT E, fR AR
RV TR S S i AN S I SR e
R E )TV, SRR A — W WA oG FE VR A
413 nm PAKEME WO, 3 7l 0 A AL WO &R
LR O LAV R S . 4R 9 kAR
UV 0 i B AR I AR 1R 5 2 3 T UV Ofe R #04%
21K 4%; A BT FEA I UV R L EERGE I
55 HPLC VM4 A, (HC ) 6 #FEsT
HPLC 45 B3 BALT UV 145 %, H HPLC 4553
YIAFFEHE . a5 2,

x2 HR2ENEERSAMERTET EUR(EE
REZ: 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%)

- TR A%

ST é;ié) UV UV A
REk) i)
A 070301 90.7 95.2 91.6
B/~ 20070116 90.7 96.3 92.6
B/ 20070206 96.7 100.5 96.7
cJ 20060820 57.2 89.9 86.5
cJ 20070525 52.7 94.8 91.3
cJ 20060102 57.4 85.7 82.5
cJ 20060711 75.4 97.5 93.9
cJ 20060103 67.6 93.6 90.1
cJ 20060418 74.3 96.6 92.9

3 itig

HPTC AL 32 B8 Jot 4 Bl A2 i s A 38 4
370 nm A A AT K, WOBCR A — 2, W
FUANGEE 370 nm B2 T W, ik #%
370 nm FE AN Sy THERAE, 7EA SRR
TR £ B 5o k.

T E ARSI 255 2011 4F 9 H 5 28 57 9 1)

HPTC N — W ER S5 4 AL 51, Jo e
FREFE I N LB B TS, AR 2 v T KN
TR R TF IR AW o A6 TC ) AR ot VA 980 1D
SN NG B BR A FL R Ak, IR IcE — Bt i),
A G EF AR . BEARIE, HPTC fERPEIRES N
(PH<4)I, PHFRI A BRI AL 5 G Ar P, ARG
BT ) pH AEZ1 N 3.4,

25 %% HPTC FFIRAL AW 0 IR I (8], HY
HPTC XS AL B R C T (14 77 e i) A 4ol
FESERW A7 R R A SE AL BT pH &2
B, SORBLRY b 998 P ) HPTC X 8 1) 2 R IR
SRS B 75, BEHIAS R A T 1A AR
R, I TR T TR i AN IR 50 ) 1) AR ol v
H HPTC(HIF) A& 5, &5 R A 0 h IR 534
K 35% %47, 2~2.5 h A 100% {5 F5 5
E, &5 h SRR, Bk, fERRE
I 7 35 U R TRCE IS E] 3 h JERERE, DA PR
V7843 HEAT o HPTC PR 3 I 1] L L 3

120
100
80
s
ﬁ “', @ AT BURIRE A
0 B B BB
A C ) BRUEE R
20 +
O 1 1 1 1 1 ]
0 1 2 3 4 5 6

t/h
B3 HPTC A3 X R b 8]
Fig 3 The graph shows the close-ring reaction over time of
10-hydroxycamptothecin

Fi UV 0) J il ORI e 2 &, I 1 45 SR LG
UV WRICER EEAR T R 2 TR A S 56 i A3 R0 6
Wt 5 o T ARV I AN R By SR iR 22, B C
71 R RS R T EREE A, RS
HE&s R A e il HPLC e & i 45
FWRI, C )1 6 A S HPLC 455K BA% T
UV &R, BHARFERE. 46 CT A X
YIRS mIE LR, nTRLE M B bR
KBRS e 5ikOV ) a2z, ik
HPTC VES 2% 5053 85, WG R B IE S AR iy
t 2 s HPLC VAN & R ko, 36 A% (1)
A I TR 7 RN E

ARG T S sh A0 ) U RE — K, AR
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RPEERE, B SN LC-MS (3R 16 3 441k, [4] State Drug Standard WS1-10001-(HD-0280)-2002(/H %24 it

. NN, . - FrUEAL 2% 2 ot 7 bR T E K AR UESE =) [S]. 2002:
A I HPTC VSR S b A 4 T 17 "
AR E TR T 2% . [5] State Drug Standard YBH00472005([F 5 fr ih 24 it s b s
JRBRAE)[S]. 2005.
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HPLC M KRMEPEZEZHREREANEHRAR
BB KSR IRD, FGRY, AR CGMeEs, a bR B, b2k, BT M 325035)

HE: BM HIXRALREZERNOIRERMEET &, FRERLZNHEHE, Ak wBZLHTBEFER, A
ZORBAX SB-C g(4.6 mmx150 mm, 5 um)# &i&4; A48 AH THE-7K-0.1%TFA(50 : 30 : 20), #ik#4 1.0 mL-min'; #
M % ¥ A 302(0~5.5 min), 426 nm(5.5~7.5 min), 6 X SD K&, &, LA EHKRL T 10mgkg £% %, »NAELHE S
ERBRR b, R Fkthen et £ E0RE; MDASHITHHF MK, R E£XHREE 0.05~6.00mg L' A
Lo E A BIF(=0.999 8); B TFMA 0.05mgL™"; 4%(0.10 mg-L™"). #(1.00 mg-L™"). %(4.00 mg-L™)3 ANk JE 44 =k &
251 4(99.3£5.4)%, (104.244.7)%F=(99.8+2.0)%; B 1 RSD %51 4 4.49%,3.90%F= 1.72%, B [&] RSD 4% % 4.61%,4.27%
F22.00%, KREZFZHBWERE, EXFTEXAAALSEHA; ot BAAHBRF RIS A 0.08h #0.75h, &
B OAFEERTE, MERE, ERTRRALE LR TREANERLBERGAFHR,

KR dtRME gL, 20F; hRE; B

FESES . RI17.101; R969.11 XEktRERS: B XERHS: 1007-7693(2011)09-0870-04

Determination of Curcumin in Rat Plasma by HPLC and Study of its Pharmacokinetics

LOU Dan®, ZHANG Likangb, SUN Weib, LUO Shunbinb, HU GuOXinb(Wenzhou Medical College, a.The Second
Affiliated Hospital; b.School of Pharmacy, Wenzhou 325035, China)

ABSTRACT: OBJECTIVE To develop a high performance liquid chromatography method for the determination of curcumin
in rat plasma and study its pharmacokinetics. METHODS Plasma was extracted by ethyl acetate. The analytical column was
packed with ZORBAX SB-Ci4(4.6 mmx150 mm, 5 pm). The mobile phase was acetonitrile-water- 0.1% trifluoroacetic acid
(50 : 30 : 20) and the flow rate was 1.0 mL-min"". The UV detection wavelength was 302 nm (0-5.5 min) and 426 nm (5.5-7.5
min). Six SD rats, &, were given a single dose of 10 mg-kg"' curcumin with intravenously injection into the sublingual vein.
Blood samples were collected from the tail vein at different time points after injection. The concentration of curcumin in plasma
were detected by the established HPLC method. The pharmacokinetics parameters were analyzed by DAS program. RESULTS
Excellent liner relationship was obtained in the range of 0.05-6.00 mg-L™'(7=0.999 8), the limit determination of curcumin was
0.05 mg-L™". The recoveries were(99.3+5.4)%, (104.2+4.7)%and (99.8+2.0)% respectively at three concentrations(0.10, 1.00,
4.00 mg-L™), the intra-day RSD were 4.49%, 3.90% and 1.72% and inter-day RSD were 4.61%, 4.27% and 2.00%, respectively.
After intravenously injection of curcinum, curcinum was fitted the two-compartment model, the half-life of a phase and B phase
was 0.08 h and 0.75 h, respectively. CONCLUSION The method is accurate, simple, rapid and could be used to determine the
curcinum concentration in rat plasma and study its pharmacokinetics.

KEY WORDS: HPLC; curcinum; plasma concentration; pharmacokinetics
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