HPLC 75 5E 7 AR e SRk 2 B4 35 B AT O o
PEE AR B RIA LI -CESRR AR ARAA, AE
RAF KA 100033 ¥HERKZRBARREEREFH, LT 100050

hE SRS RILT XEFRER A
DOI  10.6039/j.issn.1001-0408.2015.15.45

100076;2.E % — 0 # 254

XEHS  1001-0408(2015)15-2138-04

B OE BT EEERRANASETRARYRG T R, ik RN ZRCRMEE R, €54 % Sunfire Ci, RAAA A
B BR A% A E A B A T L AR 4 1.0 ml/min; A 5K 4 Fm] € R R B SRR, BEAEE 2 10 pl, Al ik K b 240 nm, A58 4 40 C;
AF RN F E L, BEAE S A 5 pl, Al sk K A 247 nm, AR A 30 T, B R A XM E F ik P ELRAZ RS Z LS
ARIFH B s FEAEH AT AB.C.D.EFAF 2K ELS A 0.280 8~28.08(r=0.999 5) .0.042 24~28.16(r=0.999 9) .0.355~
28.40(r=0.999 9) ,0.283~28.30(=0.999 9) .0.286 4~28.64(+=0.999 9) .0.098 28~28.08(+=0.999 9)#= 0.724~28.96 pg/ml(r=
0.999 9)FE R AL & AX @R 2 RIFAH LR R0 XM R A2l B EE P MAFEE AL R %R 69 RSD R A483E 5.97%
F20.90% 5 B2 Jir ) 2 34 =K & 42 100.6% ~106.9% ,RSD £ 0.82% ~6.86% (n=9) ; A% Ml & F 3 he A ik % % 100.5% ,RSD
H015% (n=9), ik A ikt BMiE B E AR E R R RIF, TR T EERRRA LG RZTIEH.
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Determination of the Content of Gefitinib Active Pharmaceutical Ingredients and Related Substances by
HPLC

LIANG Xiao-dong"*, MA Xiao-tao’, HE Long’, ZHAO Wei-hong® (1.Sinopharm A-think Pharmaceutical R&D
(Beijing) Co., Ltd., Beijing 100076, China; 2.Sinopharm A-think Pharmaceutical Co., Ltd., Changchun
100043, China;3.Dept. of Obstetrics and Gynecology, Beijing Tiantan Hospital Affiliated to Capital Medical Uni-
versity , Beijing 100050, China)

ABSTRACT OBJECTIVE: To establish a method for the content and related substances determination of gefitinib active pharma-
ceutical ingredients (API). METHODS: HPLC was performed on the column of Sunfire C,s with the mobile phase A of ammonium
acetate solution and mobile phase B of acetonitrile at the flow rate of 1.0 ml/min; related substancess were determined by gradient
elution with the volume of 10 pl, detection wavelength of 240 nm and column temperature of 40 °C; the content was determined
by isocratic elution with the volume of 5 pl, detection wavelength of 247 nm and column temperature of 30 °C. RESULTS: The im-
purities and component peak could be well separated; there was a good linear relationship between the mass concentration of gefi-
tinib and impurity A,B,C,D,E and F and peak area in the range of 0.280 8-28.08 ug/ml(»=0.999 5), 0.042 24-28.16 pg/ml(r=
0.999 9),0.355-28.40 pg/ml(=0.999 9),0.283-28.30 nug/ml(+=0.999 9),0.286 4-28.64 ng/ml(+=0.999 9),0.098 28-28.08(r=0.999 9)
and 0.724-28.96 pg/ml(#=0.999 9), respectively. The RSDs of instrument precision, intermediate precision and stability test of re-
lated substances and content were no more than 5.97% and 0.90% ; the average recovery of impurities was in the range of
100.6%-106.9% with the RSD in the range of 0.82% -6.86% (n=9) ; the average recovery of content determination was 100.5%
with the RSD of 0.15% (n=9). CONCLUSIONS: The method is specific with good precision, accuracy and durability and can be
used for the quality control of gefitinib API.

KEYWORDS Gefitinib; HPLC; Related substances; Content determination
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AR B RN 2 (15 : 121001 ,121002, 130101, 130102,
130201 130301, & & : 100.3% . 99.8% . 100.2% . 99.5% .
99.6% ,100.3% ) , % L B JE Xt B (H1k5-: DZ120701, 4 )% .
99.9% ), 74 Jii A,B.C.D.E.F X} I8 5 (#t 5 : DZ120801,
DZ120802 ., DZ120803 . DZ120804 . DZ120805 . DZ120806, 4li
FE:99.7% .98.2% .98.9% .99.0% .99.8% .99.8% ) ¥4 H [E 25—
il 2575 BN /@ 5 B L it Al Hoqthas5a 24 4
Mrali, Kk A wilBaiK .

2 HES5ER

2.1 BXRYRNEFE

2.1.1  fA3EEME (A3%  Sunfire Cis (250 mmx4.6 mm,5 pm) ;
WA (A) « il R £ 775 W (L6 g TR iz , T /K 620 ml JiE & 15
A1), s (B) : LI, R LB (0~10 min, 75% A5 10~
50 min, 75% A — 40% A;50~65 min, 40% A—35% A ; 65~
65.1 min, 35% A—75% A; 65.1~70 min, 75% A) ; i : 1.0
ml/min; KT : 240 nm; R - 40 °C 5 PERER . 10 pl.

2.1.2 WEMHE  (DBHRAIER . FBEREGE IR R R
25 (L5 121001) 35 A, 072 FE P o Bl B 1 ml
AR E 1.4 mg VR W, AE 3R S W (2) X B
o K a5 B IUIR AR 0.4 ml, BT 100 ml & T, s (4
RIS 20 B FE A0 E AN BV (3) X A il
BTN IR S VA TR - R 3 BRI AR TR X IR o, S I A
AT A 1 ml R AR e 2490 0.14 mg VTR VR N
R e Xt BRI . AT B A A AR A B L.C,
D .E.F X} 18 54538 &, 43 A 25 P R0 i ol i 1 ml
TR TL R 0.14 mg [, AN 45 =000 BRIV, TR
X} HE VAR R B PR L A VB .C \D\E . F . 5 JE 8 e X IR i
Kihw, BT FE—sfH, A AETE R A L mlH
7= A B.C.D.E.FZ1)y0.014 mg. & AR AN 1.4 mghy
TR AR A WA R VAR ()25 3R] Bl 0.29% =32
1iR-Z 15 (600:400, V/V) NENZS ],

2.1.3 RGEERAMEEEEAE (D RGEAERE. K
AT 2,127 R 25 P ) A A TR 5 R R A T
210 pl, A HPLCAY, itttk I 1, 2558, 25 FA RIS
THeH A C A7 S TR, 45 2% K AR e Z (R B AS R
T B o 45 AR AR 32 A R BR s Rl LR 1. (2)
LE MR, FRREIR G R B k2 (Hit5-: 121001) 25 70
mg, fF PR E , BT 50 ml i P, i A 1 mol/L £k R I ik 10
ml, 60 CA&MFTACE 2 h)i, 5%, il 1 mol/L Z &AL AN i 10
ml A NS AR S I IR B 2 20 %, B2 50 VB IR
WS BRI G AR R T2 (k5 : 121001) 2 70 mg,
W& FRE, BT 50 mHEJE P, A 1 mol/L & A AL 8% 10
ml, 60 CAMF A 2 h)5, 5%, 1 mol/L £RFRHE 10 mlHh
HU 2SI S S SRR B 2 208 15T A B IR
o FARIEIR : UGS AR e IRt 24 (it 5 121001) 29 70 mg, K
BEHRAE , BT 50 mlEJH T, in 30% 1 AL E AW 10 ml, 60 °C
54 R R 30 min, HA , INES FHA R E TR RS20,
FEO) NE R EALB IR VAT . SRR B R e k) 24 (it
5:121001) 2 70 mg, K PR E , BT 50 ml i b, 80 °C &4
TCE 24 h, A NS R FR R TR R R L R,
PR IR SRR TR . e IR IR < BG4 e IOk 25 (L5
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Fig1 HPLC chromatograms

A. blank solvent; B.test sample solution; C.mixed reference solution; D.
sample destroyed by acid; E.sample destroyed by alkali; F.sample de-
stroyed by oxidation; G.sample destroyed by heating; H.sample de-
stroyed by light; 1.gefitinib; 2.impurity A; 3.impurity E; 4.impurity B;
5.impurity F; 6.impurity C; 7.impurity D

®1 KRFEEXTER S LB EE

Tab 1 Relative retention time of impurities

iH KEA  REB O OREC KED  RRE RRF FIER
FREAHE] min 371 17661 47390 57653 13755 23427 .13l
H TR 0.07 034 1.05 111 0.26 045 1.00

121001 ) 3% & , 76 BE B 9 (4 500 + 500) Ix B9 4514 F B 48 h )5
B S BRI 70 mg, B F 50 ml i AP, inas (s s
EIRIT R 220, 3050 ARG R IR IR . 40 SPGB
IR B 10 pl, T A HPLCAY , iIC St (a3 BEIL R 1, &%
SRR, H AR AR A m R R S TR AR 7EIR
AL S RRBBEIR 25 1 A AN R R B R e, FRBBEIR 2% /R F2 2 E
JAR T A FIZFTF, AR S5 T A A4l A 4= B
FeIRF, SRR A T 2 A% B SR A M T 4
WA ) YT REAR AT b o B, UL B A D ¥k 1 2 SR R At

214 RMEXEREE KHRIC2.1.27 0 F i AR e X
VA TR R 2 %o W R VA VRS o, 49 ) PR 5 S TRV A 5 7 R, o
J— RGN L A T . ARG 2 10 pl, i A HPLC
I, e @, USRIV (o, pg/ml) R AL AR TR ()
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PARFRIFATERAPE BN o LM g0 7 R B i B2 L [R1H 8
BOEHEFIERLE 2,
F2 HUERWARRERE BEAFERKERTF
Tab 2 Linear test solution concentration, regression equa-
tion and correction factors
g APEARIREE , pg/ml
FIHE 0.2808,0.702,1.404,7.02,14.04,28.08
B A 0.042 24.0.704,1.408,7.04,14.08 28.16
B 0355.0.71,1.42,7.10,14.20,28 40
AFiC 0.283.0.7075,1.415.7.075,14.15.28.30
JBRD 0.2864,0.716,1.432,7.16,14.32,28.64
KIRE 0.098 28.0.702,1.404,7.02,14.04,28.08 y=069998r—464.18  0.9999 05
JRiE (.724.1.448.7.24.14.48.28.96 y=18470—4 5287 09999 18
2.1.5  RrMFRY E R AR BT 2. .27 R 3 R e X R
VA VRFH A5 20 T o) B A S T, (R T R AR R S R .
1R 24 R 1) 10 A B DA R TR, 244 0 gy 24 A Rk My
1 3FEEHMAS R I FR , 4554 .35 3.
*3 KRINREEEMRERER

Tab 3 Results of detection limit and quantification limit

Tt r RERT
y=34064x+2 760 09995 10
y=85991x=25732 0999 04
y=2755%—4096.6 09999 12
y=26786x—=25106 09999 13
y=26916x—1988 09999 13

Sl =]
i R i
HEE 0084 24(0.006) 0.2808(0.02)
A 0.012 672(0.0009) 0,042 24(0.003)
B 0.106 5(0.007 5) 0355(0.025)
i C 0.0849(0.006) 0.283(0.02)
JRD 0.08592(0.006) 0.286 4(0.02)
KIRE 0029 484(0.002 1) 0.098 28(0.007)
JIRF 02172(0.015) 0.724(0.05)

2.1.6 UEEE RS ARG IR e X IS =,
25 IR IR R R 1 mlrh & JER 2 0.7 ng BIVA,
FEE 10 pl, #°2. 1.1 U R a3k S5 (A 22k R 6 U, T S
WAL, 455, FHARE R G mALAY RSD N 1.90% , BN #AE 25
EY=S 508

2.1.7 rPADKE SRS %C2.1.97 W Jrek, AR R B4 b
A ARG H ) RIS R 7, D2 6 Fh =
[ R K RSD, 4559, 245 A B .C.D.E . F [{JF-24 [H]ir 543 531
41 99.90% ,109.0% .101.7% .113.7% .97.20% .101.6% ,RSD
235 0.27% .3.30% .0.81% ,0.66% .5.97% .2.50% (n=12) ,
PR YA 1) 45 2= 00T 35 TRTSCRISHE 97 % ~ 114 % 2 8], i A A
D5 0 R RS 5 R

2.1.8 FAEMIRE  ARIE2.1.27 50 R X R SV AR
RS, TEIRCE 0.3.6.9.12,18 .24 h 43 4 2% /L
10 pl, 4“2, 11730 (O3S SRt i st e i A . S5, X i
SA R TR AR AY RSD H 1.12% (n=7) , = 5 5 T 4% 24 5
THEAAE, FWETHI A RSD /N T 2.17% (n="T) , LT IE L 7
TS AR TR IR AR R 24 h NFRE o

2.1.9 IR EE B0 2 T BR B 2SR (342 0.1% ) Y
80% (314)) .100% (343) . 120% (343 ) 1) 7 JEA% JE ot B v
N6 B A 0k BE VAT, Fi2.1.27 TR 7 Bk s P L 3
AN [ B PR M i A, 20 IR 2% e B 10 pl, #2117 IR 8
TSR 30 ST AR A EISCR , S5 R R 4,

2.2 SENERFE

221 ARERME kA Sunfire Cis(250 mm»4.6 mm,5 pm) ;
WA« S EREVA TR (B 6 g SRR , /K 620 mIIRA14%41)-4
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i5 (50:50, V/V) 5 i3« 1.0 ml/min; 4690 9% 1 2 247 nm; AR -
30 C5 kLR 5 ul,
F4 ERRRGER (n=9)
Tab 4 Result of recovery tests(n=9)
A WA, pgml  FHUEE pgml PR % RSD, %

A 1.1400 1.1867 105.7 130
14250 15148
17100 18229

B 11424 1187 1006 24
14280 14223
17136 17719

RC 1.1296 11906 1063 082
14120 1.501 0
1.6944 18164

D 11416 12192 1069 0.98
14270 15426
17124 18151

JIRE 11208 11791 1012 6.86
1.401 0 13057
1.6812 17703

JERE 11520 12303 1036 314
1.440 0 14933
17280 17332

222 WWWMHIES ks RRIGE AR B Rk 2 (At
121001) FI5 EE Je X ) B 249 14 mg, 43 31 & T 100 ml &I,
s A R0.2% =3 L TR- 26 (600: 400, V/V) | i1 Fi B
B Sy AR A R A

223 FRGEEBRAMWRAE RS I 2.2.27 0T X RS
MBS IR 25 A R4S 5 ul, VEAHPLCAY , 30 s, 7RI
B2, S50L, HSHRECH 16 322, 4 B 14 1.16 , R 7 vk
FRGE M AT

030 0.30
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Fig 2 HPLC chromatograms
A. blank solvent; B. test sample solution; C. reference solution; 1.gefi-
tinib
224 ARVERRFLE  REFRIBGE AR e IR i i i, s
AL P8 1) % ik 90 R ) B VR BE 73 ) 9 35.4,70.8.,141.6
212.4.283.2,354.0 ng/ml fVE W, AF W RAPEIRBE I . 70k
TS pl, FEAHPLCAY, il ® i o AR (x, pg/ml)
DR A bR WETEIRR (y) A BRI TEPE IR, 1535 AR R JE [T
FE N y=17 643x+56 356(r=0.999 9) ., ZERLH, HIERE
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Jo e R BEAE 35.4~354.0 pg/ml 8 R A 15 05 [T AR 52 R4 O 4
2.25 (UEEE L REEEIC2.2.27 0N X B AN AT
P 2. 2170 % S A E S b 6 YK, iE SRR . S5O, T
SR I TR RSD 4 0.18 % , Ui WX ks 255 8 RL 1T
2.2.6  EPRE BB H292.2.27 W0 R 5 B EAT 4% 6 it
AR, RIS A BUEEAS TR H ) SRS R 5
FRSD. Z55%, FHARJE H I RSD 4 0.51% (n=12) , 5L 4
A5 LB IR B R Ao
2.2.7 FEMERIE  BU2.2.27 W R XA RS A E R
FUE 0.2.4.6.8.10.12,18 hB, /3 BIkE % 1 I 5 pl, #242.2.17
TR SRR, e S T A, 25T, T ARR e g
A RSD 4 0.90% (n=8) , Ul W = il F LR JE I AE 18 h Y
FasE
2.2.8 MFEIRRIREE RS E ARG R e Uk 2 (LS
121001) 25 14 mg, 39 07y, 4351 &+ 200 ml i =, H43-51
AT AR e XTI EL 20 8 mg(34)) .14 mg(343) .20 mg(3133) ,
s VA RIS RS B B 20, He2.2.17 I N (g S A kA
DE  H SN R 451 L 5,

x=5 MEEWRXELER (n=9)

Tab 5 Result of recovery test(n=9)
AR, mg W, mg  MEEENCR, % FIMERILER, % RSD, %

Febh bt mg

14.28 8.09 251 100.6
14.33 8.25 2267 100.4
1477 8.6 B4 99.9
14.01 1423 2844 100.7
14.15 14.33 28.64 100.6 100.5 0.15
14.12 14.48 875 100.5
14.14 19.98 3436 100.7
14.44 20.62 3523 100.5
14.38 20.39 3471 100.5

2.3 HmNE

T 6 AR 3 A, A0 B 2. 127 TR 5 v R A Ak A T
X REP W, 422,117 00 R ik SRR e . B4 AL
B.C.D.E.F RN 8 BR300 752 07, 25 45 2% 1 R T
H 5% BRI, P IE S A 0 T AR (43 3 3 LIS 1E IR 1) A 53 T
B PR T N BN 2% SR, A RS T R
T O TRIFL 1/4(0.1% ), HoAth B2 ST e T AR AN K 5%
TR A0 T R 1/4(0.1% ), 48 2% I ARE 1E i 06 1 AR 22 R AS:
KT B U T 0 T FRAY 3/4(0.3% ) o 5 BROGT HEE il IR 5k 4%
TR, A3 “2.2.27 TR ik ] A ot BRSO A
F542.2.17 0T OG5 A AR UERENNE , HHE AR DUV TR BTG
FHAERRCM . FRAA ST S e 25 R L 6
3 1Tt
3.1 BEEEFNMRL

TERTI A S By R R e h | 5 5% U
il 790 o A A v P S5 X R S AR B A T AT, R B2
A SIEFIEARE /B, D AR SS9 (2335 A5 R A 3R |
40 55 PR e R A A R, (i AR T A SR RIS B . HE R
T B 2 AT 28 IR F EAT 200, R BRAR TR F A ) 1 (S 451K, 78 3
VBl e S 747 W o L5 200, A0k oA 00 o 3R B R I
BT 2R AL CRAIE 6 i 4% ) B B AE 0.05 % LA B AT
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F=6 HEMBEEXYRREEMNESER (%)
Tab 6 Results of content determination and related sub-
stances of samples( %)

120000 120000 130101 13012 13001 130301

=
=n|
==

L

P

B ik Fah Fih Fh Kl R
MiC 001 0.01 0.01 0.01 0.1 0.01
2D Fhit Ffi Fh PR K kR
JF PR Fih Fh Fh PR N i
vl 0.02 0.03 0.02 0.02 0.03 0.03
BB 005 0.06 005 0.7 0.1 0.8
i 1003 993 1002 95 9.6 1008

HERf T Tt o R A, 355 2R R R 335 A X 2 T B R 1 5
Wi o i 2N AT S BT R (038 A5 PRl g O <2117 IR g
A

3.2 RIEEFMERITHE

27 SCHR[6—T1FITZY fit o T Hh G (8 HL - SCHR 8], MR A A 1

IR LA T35 Hh A5 2 BT T A I RCE R -0 2% 5T

PRI AR R IS LE DR 1) B ok B, B T LD A e 24 Sk

st RIBC PR ME R ) R, AT 530 0 77 it o 2% o ) LS 5 i

3.3 ALK

VAT S B E (i SRR BORETRL( £ 2 °C) R (£

0.05 ml/min) FEGEAE CR [FHEDC) , 235100 E [7]— R i, 25

Z BRI AR, Z O AL s ot & B E (B3

FAFHFRR (£ 2.5 °C) IR ( + 0.2 ml/min) JRSIAR L ( £

5% ) FETERE AR , 23530 7E [F)—HRE i, 4551 5 i o]

B2ER . XULHHZAT S SRS i 7 ke A R

25 BRI R SR AR RS R R R A A R

U, AT AR R ISR 2 A S i A
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