SEERERSERFPEXMRMNE FiEHR
BAL, REME, RAE" (gt 2s s mmmrsthe, E5 2050 s iR AL 25 5 R R BT 8 5 S0 %%, L 201203)

WE:BN ZiSEBRSTEHRRA PAXDRGNE S &, A TR ELLZHGRE, ARDBAKE THR(TES
YR kfE&, FiE KA CAPCELL PAK Cyg MG II &3%4% (4. 6 mm x250 mm,5 um) , 24 10 g - L™ ZE4& ik (kT
BRiA pH /A2 6.20 20.05) (A)-TH5(B) A48, 4 E 6B, Ak 4 1.0 mL - min ™", 4238 30 °C ;40 5% ¥ 4 247 nm, # 4
R10 pl, SR FEHREL 17T AERORALES AR TREMSG TERH0.2% 6950 A, ik AR 2 RIFRMEL R
(r¥XF0.990), @ KFEAT 89.4% ~108.6% Z 1§, L FMA-F 0.5 ~4.6 ng Z 18 (48 % F £ 4 49 0.002% ~0.02% ),
R FRA-F 0.1 ~1.0 ng Z M (48 F 2R 4 0.001% ~0.005% ), EEFRRA Tl TERAAXRB, FEFRA T
Bk ERRFAKRRBEERMNV . B ks B A, W ARRE, TATEEFRFFTEFRA T ARG RE
Fed), h B R HRATEIITIRE T TEGF %,
KB FEHRH KRR W R EAEH
doi:10. 11669/cpj. 2024.01.009  HE4 S :RI17
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Determination of Related Substances in Gefitinib Raw Materials and Tablets

QIAN Min, SONG Dongmei, LE Jian " (NMPA Key Laboratory for Quality Analysis of Chemical Drug Preparations, Shanghai In-
stitute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To establish a method for the determination of related substances in gefitinib and gefitinib tablets,
evaluate the quality evaluation of products from different manufacturing enterprise and reserve methods for the new version of the Chinese
Pharmacopoeia. METHODS HPLC experiment was performed on a column of CAPCELL PAK C; MGII (4.6 mm X250 mm,5 pm)
with the mobile phase of 1% ammonium acetate solution (adjust pH to 6.20 +0. 05 with glacial acetic acid) (A)-acetonitrile (B) with

gradient elution. The flow rate was 1.0 mL « min ™'

, the column temperature was maintained at 30 °C, and the detection wavelength was
set at 247 nm. The injection volume was 20 wL. RESULTS  Gefitinib and 17 impurities showed good linear relationships with the peak
area in the range between the 1.OQs and 0.2% of the principal component (r >0.999 0). The recoveries are between 89.4% and
108. 6% . The LOQs are between 0.5 ng and 4. 6 ng (equivalent to 0. 002% to 0.02% of the principal component) , and the LODs are
between 0. 1 ng and 1.0 ng (equivalent to 0.001% to 0.005% of the principal component). The results showed that the main impurity
detected in gefitinib raw material was impurity B, while the main impurities detected in gefitinib tablets were impurity B and impurity V.
CONCLUSION  This method is efficient, sensitive, accurate, and has good durability. It can be used for the quality control of impuri-

ties in gefitinib and gefitinib tablets. And it provides a reliable method for updating national pharmacopoeia standards.

KEY WORDS: gefitinib; related substance; content determination; quality control
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Fig. 1 Structures of the impurities in gefinitib and gefitinib tablets
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1 UF5RE

Agilent 1260 Infinity = %5 & #H 2 1% 1% | Agilent
1260 Infinity I 5 250 W& AH €2 354X (3E [E Agilent 24
7)) ; CP225D KYHE TR ({5 [F Sartorius 27 ) ; Sev-
enCompact I fig & i (& [# Mettler Toledo 2 7] ) ;
Milli-Q B2l /K R4 (Millpore 23 7]) 5 A X (11
PHEEA A RS o

AR JE JRURLEY (1E N 8 Z A 7 Aol S st kA
AL s AR R A (R 7 S8 A 7 Aol S s kA
g fit) o HARR e M & A Brt B B LR 1,
R Rtk ali ;s KO8 AlK ; oAb 35 ko B

R FAEBRAR AR EAHXEE
Tab. 1

gefitinib related substances

Compound Lot. Purity/ %
Gefitinib 420019-201902 99.8
Impurity A 420045-201701 100
Impurity Il 20191428 96.5
Impurity IV GTFN-223-180901 99.8
Impurity V 9011461N1DYS 99.5
Impurity VI XS120711-01 96.7
Impurity VI LSs50U72 99.58
Impurity VI 2-0-GFNB-191 97.30
Impurity IX GTFN-227-180901 99.7
Impurity X XS150206-01 97.9
Impurity XI 20190614 96. 4
Impurity XII 562-3201 98.25
Impurity B 20190523-1 96.3
Impurity XIHI 20190617 96.3
Impurity XIV XS120625-01 98.2
Impurity XV 200203-5D-C09 99.70
Impurity XVI RRW757 96
Impurity XVII 200301-8D-133 98. 36

2 HiES5ER
2.1 ERHE

VAR AR T80 0. 2% =9 L TRV T-2 06 (1
R 8:2),
2.1.1  REGERMERW WS 2= 0O IS R %
FRE , I S0V 0T A0 Rl B 1 mL v 23300 5 4% 2%
J5T 0. 1 mg [V, 15 A 2% JBORT Rt A 28 T 05 BB
LR XS B 100 mg, B 50 mL S, K%M A
A5 A JORT B A A VIR 1 L, FHVA RIS A O R 31
ZIBE FEA] AR R G T R
2.1.2  XEEGER BCHFAER R X I 10 mg, K
FRRE , B 100 mL S, I 7R A R A
JE BB 5T MBS A T X R A it 45 VS T 5 G 2
1 mL 592, 11730 R 22 B0 BB & 7 1 mL, B
[l — 50 mL i, WS RREE 205, 3550 ENR
TP 2577 s 2024 4F 1 J156 59 540 1 1]

Information of reference substances used in the study of

Xt T TR o

2.1.3  HARB MM U dh 100 mg, R
WFRAE B 50 mL BT T 5 i Ak O R 2 A
J&E 4550 A i AR R R I

2.1.4  HARBE A AR IR A Bl A I
(HSFHAEEJE 100 mg) K% FRE, B 50 mL

SRR, IR i B 10 ming 0%, PRI RE
BNEE RS IR, IR AR AR e A itk
An VAR
2.2 mit&tt

Fl CAPCELL PAK C, MG II {3 4F (4.6 mm x
250 mm,5 pm) ;FBIAH A:1% FERREE IR (KL
iR ET pH (HZ 6.20 £0.05) , i 2hH B: 205, B
Vet :0 ~1 min,19%B;1 ~5 min,19% ~33% B;5 ~
25 min, 33% B;25 ~35 min,33% ~50% B;35 ~50
min,50% B; @A 1.0 mL - min "' #:3H .30 C ;K
DA 247 nm SEAEAARTR 10 wL, 3 IMRIETTHA
AR B & i, AR RIS LA AR JE o BT
2.3 TREMERR

Heas A8 AN B A 7= Aol BT 45 Fh i et
FHRAYD) #5242, 1. 47 )7 L Bl BIMEVE . 209
R SIS PRI AR e s AR
Je R VA TR BRI, 2. 27 U (3 S5
HERE IC SR EIE IR, W 2, R GEaE PRI R K]
A A UG K AR e I 22 TR) Y RE AT B B
PERS T 1A s 25V RDREO I T 40 5 3 AR
JEAR S R 5 7 AR e R A T i 1
TN A5 TR 2 (R 23 B BE BT R IR T e A 1l
AR E TS T4
2.4 BB

B 4k B e (it 5. DA203M4-181201 5
606110231 ) 100 mg 5 & 9 & & i (#t 5.
2031190301 55 2004014 ) 4y & ( 294024 T35 4k
B 100 mg) £5 6 {7, 4y I AT 5 ER (1 1 mol -
L ERBRVE S mL, EACE 4 h, fi 1 mol - L'
AALBN W S mL, i1 & F 2.5 mL) | 5 6§
(i1 mol - L™ S A AR 5 mL, EIEE 4 h,
B 1 mol + L™ ERhMRVAW 5 mL, N Z MG 2.5 mL) &
O 715 mL {375 %, I 3% i A Ak & )
1 mL, ZEiRGCE 4 h) ERAMEIR (254 nm 3K £ 40
JETFTCE 4 h) iR (105 Chn#k 48 h) A (fin
Vo R A e S i, LA 53 kHz S 30 min) il A
AbHLJS , PV SRR Bl % 5 JE R 2 2 mg » mL™!
IV TR o o I b R A W e 2. 27 0 A 0 3% 2% 4 ik
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R RO, WK 3. SRR 45 R B
AR JEAE 9 R | 5 B L 55 SO IR R A AL B A I
AT T BAGE , A AR FOR WA 0 5 78 AL IR L
ZRAETR 2% VG s A IR K A% 1
ARV BEBOR AR BE R, T AR R 2k X
BEHI . BRI R A S K P A A
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A — system suithility solution; B - placebo solution; C - gefitinib ( Lot:
20181001 ) ; D — gefitinib tablet (Lot: 20181201).

B2 FHEHERAXRDIONELEERREEE

Fig.2 Chromatograms of specific tests for gefitinib related sub-

stances
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A - FHAEE B (415 : DA203M4-181201) 3 B — F AE#: Je (1L 5-: 606110231 ) ;
C - HAERR R B (HE45:2031190301 ) 5D - FH AR JE B (HE5:2004014) ;a - 5
WA sb — BRBEIR s ¢ — B 5 - SALRIEIR e — AT RIS f - il BA 5
g — AR,

A — gefitinib ( Lot: DA203M-4-181201 ); B — gefitinib ( Lot: 606110231 ) ;
C — gefitinib tablets( Lot; 2031190301 ); D - gefitinib tablets ( Lot: 2004014 ) ;
a —non degradation; b - acid degradation; ¢ — base degradation; d — oxidative deg-
radation; e — UV degradation; f — heat degradation; g — ultrasonic degradation.
B3 FEHRAXYFNE BRI KR E T

Fig.3 Chromatograms of degradation tests for gefitinib related

substances
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R2 HFEHRHGERFTHTERERIKR
Tab.2 1LOQs and LODs of gefitinib and the impurities

B2 FEET, 3B O RE R R AR T Ay
1 0. 05% 5545 T LRI 0. 1% Jne: [mlfic 515

o 100 Lo L AU PATHRAE 3 0, e 2. 27 WY €
m/ng Percentage/ % m/ng Percentage/ % %{L‘Fﬂ:’j#%}ﬂ”% , #i+%: E] l‘l&%:—{‘ , g%%m‘%% 5 5
Gefitinib 0.6l 0.003 0.12 0. 001
Impurity A 0.88 0.004 0.20 0. 001 B4 DL A f R U R
Impurity I 0.93 0. 005 0.24 0. 001 8 T
Tmpurity TV 0.47 0.002 011 0.001 Tab.4 Precision results of gefinitib and the impurities
Impurity V 0.91 0. 005 0.22 0. 001 10O | g+ mL-! 2 g - mL-!
Impurity VI 4.64 0.023 0.99 0. 005 Compound RSD/% (0.05%) RSD/%  (0.1% ) RSD/%
Impurity VII 2.51 0.013 0.58 0. 003 Gefitinib 1.3 0.32 1.3
Impurity VI 1.57 0. 008 0.33 0. 002 Impurity A 1.3 0.53 0.02
Impurity IX 1. 08 0. 005 0.20 0. 001 Impurity 1T 0.99 0.87 0.47
Impurity X 1.82 0. 009 0.44 0. 002 Impurity IV 0.55 0.28 0.22
Impurity XI 3.77 0.019 0.99 0. 005 Tmpurity 'V 1.7 0.50 0.09
Impurity XII 1.95 0.010 0.54 0. 003 Impurity VI 0.67 1.34 0.34
Tmpurity B .15 0. 006 0.25 0.001 Impurity VI 1.8 0.53 0.54
Tmpurity XIII 1.07 0. 005 0.24 0. 001 Impurity VI 2.0 0.96 0.87
Impurity XIV 0.49 0. 002 0.15 0. 001 Impurity IX L7 0.41 0.17
Impurity XV 1.08 0.005 0.33 0.002 Tmpurity X 2.2 0.19 0.22
Impurity XVI 1.28 0. 006 0.33 0.002 Impurity XI 1.6 0.92 0.27
Tmpurity XVII 2.65 0.013 0.60 0.003 Impurity XII L1 1.7 0. 64
Impurity B 1.7 0.55 0.39
Impurity XII 2.2 1.2 0.54
R3 FEHEREEALANAREELERSRERTF Impurity XIV L7 0.37 0.11
Tab.3 Linearity results and correction factors of Gefinitib and Impurity XV 20 0-67 0.35
Impurity XVI 2.0 0.31 0.15
the impurities Impurity XVI 1.1 0.83 1.1
. ’ Concentration Regression Correction
oo range/ g - mL ! equations factors o
Gefitinib 0.1150-4.5988  y=36.100x+11.405 0.992 1.0 2.9 ﬁﬁlé A b e e
Tmpurity A 0.025-4.1680  y=69.195x ~3.265 0.997  0.52 WA N 2 g - mL ™ RS X AR VAR IR
Tmpurity T 0.1050-4.197  y=28.425¢-2.375 0,994 127 Je R A (5. 20181001, 46 2 R e 2 )
Impurity IV 0.0413-4.1277  y=41.582x-1.512 0.997  0.87 AR R it A (S 2031190301, K He
ot 0.0 4mms o on amos 2 APOREH) FIRHCE, 51T 0.2.6,11.18.23.
Impuity VI 0.1932-3.8637  y=27.188~1.560 0.993 133 32.45.55.67 5 79 h B, #8292, 27 T ) 01 S5 {4 3
Impurity VI 0.2113-4.2267  y=37.504 -1.718 0.992 0.9 M 2, 118 & 1k & Y 0 B AR 5 Bk vE e 25
Impurity IX 0.1023-4.0017  y=67.656x-3.166 0.996 0.53 (RSD) ,ZEH 135 6, 25 E W] R AE T
Impurity X 0.4143 -4.143 1 y =40. 150x —2.747 0.999 8 0.90 79 h Ij{]ii%é’l .
Impurity XI 1.0257-4.102 8 y=20.447x -1.773 0.999 4 1.77 DYASES
Impurity XII 0.4213-4.2130  y=47.079x-6.089 0.991  0.77 2.10 mWAM
Impurity B 0.1027-4.1062  y=31.084x —1.300 0.999 6 1.16 ﬁ%aﬁg%ﬁfm*a pH ﬁ\%ﬁﬁ\*j{ﬁ[/y\&g%ﬁ%z:
Impurity XII 0.1044-4.1756 y=34.750x -1.120 0.999 7 1.04 — S - A oy Y
Impurity XIV 0.1070-4.2815  y=43.632x-1.051 0.998  0.83 It TR RE S R R AR (3R 7)), 5505 9 i
Impurity XV 0.222 1 -4.4426  y=27.209x-1.132 0.996  1.33 Pho FEBUE FaR @35 ZK AR, BRI SIAH pH fE
Impurity XVI  0.2104-4.2086  y=29.395-0.492 0,998  1.23 6.3 0, X IESRFEXIE(ABEER/NE)Z
Impurity XV 0.439 1-4.3908  y=17.389x-0.469 0.997  2.08

28 EMERD

A AR 2 (HE5: DA203M-4-181201) 100 mg
LR R B (S 12004014 ) 41K 35 B (294024 T
AR JE 100 mg) , K% FRE, B 50 mL i, 4
T8 TINS5 o B o I YR 3 e, T ) i
2 IRk 2024 5 1 J150 59 650 1 )

[>T LS R 46 AF T R G iE PR IR
@& e I RE S 2oy B . BT X
e 5 23% JS XU 19 0 0 pH BCRIURK, DR P0LI T s 1
b S AR pH S AflA D FIvK Z BRI 1Y pH (HZE
6.20 £0.05" o AHFFE TAEL R WoR 24 fh R E
RETRE AL E TR, R, AR T 1906 2 1 b i
FITERZER
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Tab.5 Recoveries of the impurities in gefitinib and gefitinib tablets

Gefitinib Gefitinib tablets
Impurities p(Added) p(Original ) p(Measured ) Recovery  Average RSD p(Original)  p(Measured) Recovery ~ Average ~ RSD
/pgemL~' /pgemLT! /pgemL! /% /% /% /pg mL~! /pg - mL! /% /% /%
Impurity A 0.062 50 0 0.062 23 9.6 9.5 2.1 0 0.067 68 108.3 108.0 0.35
0.062 50 0 0. 060 14 96.2 0 0.067 50 108.0
0.062 50 0 0.062 41 9.9 0 0.067 22 107.6
1.042 0 1.109 106. 4 106.5 0.73 0 1.110 106.5 106. 8 0.28
1.042 0 1.118 107.3 0 1.113 106. 8
1.042 0 1. 102 105.7 0 1.116 107. 1
2.084 0 2.089 100.2 100. 6 0.46 0 2.148 103. 1 103.0 0.15
2.084 0 2.095 100.5 0 2.144 102.9
2.084 0 2.107 10L. 1 0 2.150 103.2
Tmpurity Il 0.1050 0 0.102 5 97.6 nu.5 5.3 0.04346 0.1032 56.9 57.2 1.29
0.1050 0 0.102 1 97.3 0.04346 0.104 4 58.0
0.1050 0 0.093 2 88.7 0.04346 0.1029 56.7
1. 050 0 0.938 6 89.4 89.4 0.93 0.04346 0.6454 57.4 56.8 0. 86
1. 050 0 0.947 4 90.2 0.04346 0.6365 56.5
1. 050 0 0.929 9 88.6 0.04346 0.6366 56.5
2. 100 0 1. 896 90.3 90. 6 0.57 0.04346 1.264 58.2 56.0 4.8
2. 100 0 1.915 91.2 0.04346 1.235 56.9
2. 100 0 1. 896 90.3 0.04346 1.154 53.0
Impurity IV 0.041 30 0 0.042 38 102.7 103. 4 5.9 0 0.041 30 100.0 102.2 2.0
0.041 30 0 0.045 41 110.0 0 0.042 36 102. 6
0.041 30 0 0.040 38 97.8 0 0.042 99 104.1
1.032 0 1. 096 106.2 105. 1 0.94 0 1. 108 107. 4 107. 4 0.14
1.032 0 1.078 14.5 0 1. 110 107.5
1.032 0 1.079 14.5 0 1. 106 107.2
2.064 0 2.050 9.3 100. 1 0.74 0 2.119 102.7 102.2 0.65
2.064 0 2.067 100.2 0 2.117 102.6
2.004 0 2.081 100. 8 0 2.094 101.5
Impurity V 0.219 3 0.419 4 0.654 4 107.2 108.6 1.9 0.08208 0.3077 102.9 103.3 0.70
0.219 3 0.419 4 0.6555 107.7 0.08208 0.3078 102.9
0.219 3 0.419 4 0.662 8 111.0 0.08208 0.3105 104.2
1.09 0.419 4 1.611 108. 6 108.0 0.88 0.08208 1.233 104.9 104.6 0.32
1.09% 0.419 4 1.593 106.9 0.08208 1.226 104.3
1. 096 0.419 4 1.611 108. 6 0.08208 1.228 104.5
2.193 0.419 4 2.635 102. 1 102.0 0.63 0.082 08 2.281 100. 5 100. 5 0.02
2.193 0.419 4 2.616 101.2 0.082 08 2.281 100. 5
2.193 0.419 4 2.643 102.5 0.08208 2.282 100. 5
Impurity VI 0.4270 0 0.79 5 105.9 106.2 0.88 0 0.878 1 109.4 109.3 0.34
0.4270 0 0.79 5 107.3 0 0.8756 108.8
0.4270 0 0.788 9 105.5 0 0.878 5 109.5
1. 068 0 1.537 113.6 107.4 5.2 0 1.513 104.9 104.9 0.43
1. 068 0 1.449 105.4 0 1.508 104.4
1. 068 0 1.424 103.0 0 1.518 105.3
2.135 0 2.460 101.3 100.5 1.4 0 2. 606 105.2 105. 1 0.60
2.135 0 2.409 98.9 0 2.619 105.8
2.135 0 2.461 101.3 0 2.592 104.5
Impurity VII 0.193 2 0 0.198 5 102.7 104.0 1.7 0 0.208 9 108. 1 107.3 0.95
0.193 2 0 0.204 9 106. 1 0 0.205 1 106.2
0.193 2 0 0.19 5 103.3 0 0.208 0 107.6
0.965 9 0 0.992 1 102.7 104.3 1.7 0 1.008 6 104. 4 104. 1 0. 66
0.9659 0 1.003 103.8 0 0.998 103.3
.72 .
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£55% 5( continued )

Gefitinib Gefitinib tablets
Impurities p(Added) p(Original ) p(Measured ) Recovery ~ Average RSD p(Original)  p(Measured) Recovery ~ Average ~ RSD
/g - mL~! /g - mL~! /pg - mL~! /% /% /% /ug s mL™" /pg e mL ! /% /% /%
0.965 9 0 1.026 106.2 0 1.011 104.6
1.932 0 1.945 100.7 100.7 0.46 0 1. 964 101.7 101.4 0.38
1.932 0 1. 956 101.2 0 1.950 100.9
1.932 0 1.938 100.3 0 1.961 101.5
Impurity VI 0.2113 0. 086 62 0.296 5 104.6 103. 1 1.3 0.100 4 0.3240 105.8 106. 1 0.27
0.211 3 0. 086 62 0.2922 102.5 0.100 4 0.3252 106. 4
0.211 3 0. 086 62 0.291 4 102.2 0.100 4 0.3242 105.9
1.057 0. 086 62 1.185 105.0 105.2 0.46 0.100 4 1.213 105.2 104.9 0.32
1.057 0. 086 62 1.194 105.8 0.100 4 1.208 104.8
1.057 0. 086 62 1184 104.9 0.100 4 1.206 104.6
2.113 0. 086 62 2.213 101.3 100.0 1.2 0.100 4 2.254 102.2 102.1 0.10
2.113 0.086 62 2. 164 9.0 0.100 4 2.250 102.0
2.113 0.086 62 2.179 9.7 0.100 4 2.253 102. 1
Impurity IX 0.102 3 0 0.094 77 9.6 96. 6 3.59 0 0.101 7 9.4 100.9 1.6
0.102 3 0 0.101 0 9,.8 0 0.102 9 100. 6
0.102 3 0 0.100 8 R.5 0 0.105 0 102.7
1.023 0 1.074 105.0 104.9 0.85 0 1. 081 105.7 105.9 0.30
1.023 0 1.082 105.7 0 1.082 105.8
1.023 0 1.063 104.0 0 1.087 106.3
2. 046 0 2.055 100. 4 100. 1 0.27 0 2.061 100. 8 100.9 0.13
2. 046 0 2.046 100.0 0 2.063 100. 8
2. 046 0 2.045 9.9 0 2. 066 101.0
TImpurity X 0.414 3 0.483 9 0.910 0 102.9 105.8 2.4 0 0.442 6 106.8 107.0 0.15
0.414 3 0.483 9 0.929 1 107.5 0 0.4439 107.1
0.414 3 0.483 9 0.927 0 107.0 0 0.443 2 107.0
1.036 0.483 9 1.549 103. 9 106. 1 2.0 0 1.099 106. 1 106. 1 0.18
1.036 0.483 9 1.574 106.3 0 1.096 105.8
1.036 0.483 9 1.594 108.2 0 1. 100 106.2
2.072 0.483 9 2.475 97. 8 9.2 1.4 0 2. 100 101. 4 101. 4 0.14
2.072 0.483 9 2.502 9.1 0 2.097 101.2
2.072 0.483 9 2.533 100. 6 0 2.103 101.5
Impurity XI 1.026 0 1.023 0.7 103.0 3.3 0 1.070 104.4 104.7 L1
1.026 0 1.092 106. 5 0 1.087 106.0
1.026 0 1. 056 102.9 0 1. 065 103.9
1.026 0 0.990 2 9.5 98.3 1.7 0 1.053 102.6 103.1 0.50
1.026 0 1.009 9,%.4 0 1. 063 103.7
1.026 0 1.025 100.0 0 1.057 103. 1
2.051 0 2.001 97. 6 97.3 0.87 0 2.057 100.3 100. 5 0.53
2.051 0 2.008 97. 9 0 2.054 100. 1
2.051 0 1.975 9.3 0 2.075 101. 1
Impurity XII 0.4213 0 0.4439 105.4 104.8 1.3 0 0.4397 104.4 104.3 0.31
0.4213 0 0.4457 105.8 0 0.440 6 104.6
0.4213 0 0.4353 103.3 0 0.4379 103.9
1.053 0 1.074 102.0 106.0 3.5 0 1.0%4 103.9 104.1 0.57
1.053 0 1.126 106.9 0 1.103 104.7
1.053 0 1.151 109.3 0 1.091 103.6
2.106 0 2.053 97.5 9.5 0.91 0 2.242 106. 4 106.0 0.54
2.106 0 2.082 9¢%.8 0 2.219 105.3
2.106 0 2.089 0. 2 0 2.236 106. 1
Impurity B 0.102 7 0.495 2 0.594 9 97.0 96.9 2.1 0.706 2 0.8113 102.3 107.2 4.0
0.1027 0.4952 0.592 4 94.7 0.706 2 0.819 1 109.9
0.102 7 0.4952 0.59 7 9¢.8 0.706 2 0.818 6 109.4
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455 5( continued )

Gefitinib Gefitinib tablets
Impurities p(Added) p(Original ) p(Measured)  Recovery  Average RSD p(Original)  p(Measured) ~ Recovery ~ Average  RSD
/ugemL~' /pgemLT! /pg e mL! /% /% /% /pg mL~l /pg e mL! /% /% /%
1.027 0.495 2 1.553 102.5 103.0 0.79 0.706 2 1.799 105.7 106.5 1.3
1.027 0.4952 1.568 104.0 0.706 2 1.799 105.7
1.027 0.4952 1.554 102.6 0.706 2 1.825 108.2
2.053 0.4952 2.489 98.2 9.9 0.63 0.706 2 2.782 102.6 102.6 0.14
2.053 0.4952 2.510 9. 2 0.706 2 2.778 102.4
2.053 0.495 2 2.513 9.3 0.706 2 2.784 102.7
Impurity XII 0.104 4 0 0.117 3 112.3 104.2 7.0 0 0.1115 106. 8 107. 1 1.1
0.104 4 0 0.102 5 98.1 0 0.113 1 108.3
0.104 4 0 0.106 5 102.0 0 0.1107 106.0
1.044 0 1. 14 105.8 105.9 0.28 0 1. 107 106.0 106.5 0.41
1.044 0 1. 109 106.2 0 1. 112 106. 5
1.044 0 1.103 105. 7 0 1. 116 106.9
2.088 0 2.09 100. 4 100.3 0.24 0 2.112 101.2 101.3 0.27
2.088 0 2.089 100.0 0 2.109 101.0
2.088 0 2.098 100.5 0 2.120 101.5
Impurity XIV 0.107 0 0 0.102 8 96.0 96.3 0.48 0 0.100 2 93.7 93.2 0.53
0.107 0 0 0.103 6 96.9 0 0.099 6 93.1
0.1070 0 0.102 8 9. 1 0 0.099 2 9.7
1.070 0 1.124 105.0 105.3 0.36 0 1.125 105. 1 105.6 0.57
1.070 0 1.125 105. 1 0 1. 138 106.3
1. 070 0 1.132 105.7 0 1. 129 105.5
2. 141 0 2.138 9.9 100.0 0.28 0 2.172 101.5 101.2 0.23
2. 141 0 2.138 9.9 0 2.165 101. 1
2. 141 0 2.148 100.3 0 2.163 101.0
Impurity XV 0.222 1 0 0.217 2 97.8 100. 6 2.8 0 0.213 4 9. 1 9. 4 1.3
0.222 1 0 0.223 1 100. 5 0 0.217 3 97.9
0.222 1 0 0.2297 103.4 0 0.211 8 95.4
1111 0 1. 187 106.9 105.7 0.97 0 1.183 106. 5 106.7 0.32
1111 0 1. 166 104.9 0 1. 189 107.1
1111 0 1. 169 105.3 0 1.182 106. 4
2.221 0 2.248 101.2 100. 8 0.66 0 2.252 101. 4 101.0 0.29
2.221 0 2.221 100.0 0 2.241 100.9
2.221 0 2.245 101. 1 0 2.240 100. 8
Impurity XVI 0.210 4 0 0.2111 100. 4 101.6 1.6 0 0.194 5 9.4 93.2 0.83
0.210 4 0 0.212 4 101.0 0 0.195 9 93.1
0.210 4 0 0.217 6 103.4 0 0.197 8 9.0
1. 052 0 1. 085 103.1 102.9 0.65 0 1.013 96.3 96.0 0.34
1.052 0 1. 089 103.5 0 1. 007 95.7
1.052 0 1.075 102.2 0 1.011 96. 1
2.14 0 2.137 101.5 100.9 0.58 0 1.985 9.3 9.3 0.05
2.14 0 2.114 100.5 0 1. 986 %. 4
2.14 0 2.118 100. 6 0 1.984 9.3
Impurity XVII 0.439 1 0.481 9 0.9317 102. 4 103.6 1.9 0 0.447 1 101.8 101.9 0.39
0.439 1 0.481 9 0.946 4 105.8 0 0.445 8 10L.5
0.439 1 0.481 9 0.9319 102.5 0 0.449 2 102.3
1.098 0.481 9 1.635 103.9 104. 1 0.81 0 1. 138 103.7 104.3 0.64
1.098 0.481 9 1.629 103.3 0 1. 152 105.0
1.098 0.481 9 1.647 105.0 0 1.143 14.1
2.195 0.481 9 2.640 9.1 9.9 0.91 0 2.183 9.4 9.8 0.29
2.195 0.481 9 2.654 9. 8 0 2.195 100.0
2.195 0.481 9 2.679 100.9 0 2.193 9.9
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Tab. 6 Stability results of gefitinib and gefitinib tablets

RSD/ %
Compound Standard Gefitinib Gefitinib tablet
solution Sample solution Sample solution

Gefitinib 1.92 - -
Impurity A 1.08 - -
Impurity Il 1.99 - -
Impurity IV 0.95 - -
Impurity V 0.99 3.96 0.76
Impurity VI 0.95 - -
Impurity VI 1.24 - -
Impurity VI 1.21 2.84 -
Impurity IX 0.83 2.67 -
Impurity X 1.02 - 1. 64
Impurity XI 2.77 - -
Impurity XII 2.11 - -
Impurity B 2.18 3.15 1.28
Impurity XTI 0.68 1.71 -
Impurity XIV 1. 45 1. 86 -
Impurity XV 0.90 - -
Impurity X VI 1.52 - -
Impurity XVII 1.20 2.27 1.55

RT HFAEBRARNFN N AL E R

Tab.7 Durability parameters of gefitinib related substances

Variable

Parameters

Initial parameters Instrument : Agilent 1260 Infinity II
Column ; Kromasil (0. 46 mm x250 mm,5 pwm)

Mobile phase A:1% ammonium acetate solution, pH 6.2;
Mobile phase B:acetonitrile;

Column temperature :30 °C ;

Flow rate:1.0 ml » min~;

Column Welch Ultimate (0. 46 mm x250 mm,5 m)

Waters Xbridge (0. 46 mm x250 mm,5 wm)

Dikma Diamonsil Plus(0.46 mm x250 mm,5 wm)
Shimadzu ShimNex CS(0.46 mm x250 mm,5 pm)
Dikma Diamonsil C;g(2) (0.46 mm x250 mm,5 pm)
CAPCELL PAK MGII(0. 46 mm x250 mm,5 pm)
Waters SunFire (0. 46 mm x250 mm,5 pum)
TechMate ST(0.46 mm X250 mm,5pm)

Waters XSelect HSS(0.46 mm x250 mm,5 pm)
Phenomenex Gemini(0.46 mm x250 mm,5 pm)
Agilent 1260 Infinity

Instrument

Column temperature 28 C
2 <

pH 6.1
6.3

2,11 A &EIE

ABIFEALLE T F T AL 1 A Al S ST
AP AT AE R B 5 T AR JE A R, D E 4R LR
8 ~ 9 AR, A5 AR il R H I 2R AP AR
FRIED, A Al A 7 9 587 5 DRt rh AT At 2% It
B, b 5 Az e Aiolk L 6-72 557 -F A ik g s k)
A SRRk, L AR HE A B XOVI 3 AR JE R
T EEZR O B H52RRV o
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wY, FEg BRI 2% 5, i VR AR I
FEFFH ISR LB, RERS LB A 2 92 B, BAS Rl (3%
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P s 1T RS pH (B L ROBS BE DR AR 1T
(AR FH AN [R] b R G 20 A I, 25 2% o 0 22 [ 73
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R o
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Tab.8 Results of related substances of gefitinib

Impurity Impurity Impurity Impurity Impurity Impurity Impurity Impurity Impurity  Maximum unknown Total
ot V/% VIV % X/ % X/ % B/ % XTI/ % XIV/ % XV/% XVIV' % impurity/ % /%
DA203M-4-181201 0.02 ND ND 0.02 0.02 ND ND ND 0.01 0.01 0.09
DA203M-4-181202 0.02 ND ND 0.02 0.02 ND ND ND 0.01 0.01 0.09
DA203M-4-181203 0.02 ND ND 0.02 0.02 ND ND ND 0.01 0.01 0.09
0038L6IN ND ND ND ND 0.01 ND 0. 002 ND 0.002 0.03 0.04
0039L6IN ND ND ND ND 0.01 ND ND ND 0. 004 0.02 0.04
0040L6IN ND ND ND ND 0.01 ND 0. 002 ND 0. 006 0.02 0.05
102200701 0.01 ND ND ND 0.01 ND ND ND 0.02 ND 0.04
E02200702 ND ND ND ND 0.02 ND ND ND 0.02 0.01 0.05
02200801 ND ND ND ND 0.01 ND ND ND 0.01 0.01 0.03
GEA2009001 ND ND ND ND ND ND ND 0.002 ND ND 0.002
GEA2009002 ND ND ND ND ND ND ND 0. 005 ND 0.03 0.04
20190301 ND 0.02 ND ND 0.01 ND ND ND 0.01 0.02 0.08
20201201 ND 0.01 ND ND 0.01 ND ND ND ND 0.02 0.08
20201202 ND 0.01 ND ND 0.01 ND ND ND ND 0.02 0.08
8220024 ND ND ND ND ND ND ND ND ND 0.01 0.01
8220025 ND ND ND ND ND ND ND ND ND 0.02 0.04
8220026 ND ND ND ND ND ND ND ND ND 0.03 0.05
689200801 ND ND ND 0.01 0.03 ND ND ND ND 0.02 0.07
689200802 ND ND ND ND 0.01 ND ND ND ND ND 0.01
689200803 ND ND ND ND 0.01 ND ND ND ND ND 0.01
20181001 0.01 0.01 0.01 ND 0.01 0.02 0.03 ND ND 0.01 0.09
20200603 0.01 ND 0.02 ND 0.03 0.03 ND ND ND 0.01 0.07
20200701 0.01 ND 0.02 ND 0.03 0.03 ND ND ND 0.01 0.08
606110231 ND ND ND ND 0.03 ND ND ND ND 0.01 0.04
606110232 ND ND ND ND 0.03 ND ND ND ND 0.01 0.05
606110233 ND ND ND ND 0.02 ND ND ND ND 0.01 0.02
R FEHRAAXRMFAMEE R
Tab.9 Resulis of related substances of gefitinib tablets
Impurity Impurity Impurity Impurity Impurity Impurity Impurity Impurity Maximum unknown Total
bot V/ % VI % X/ % X/ % Xl % B/% X % XXIIV % impurity /% /%
2031190301 0.03 ND ND 0.02 ND 0.02 ND 0.01 0.01 0.10
2031190302 0.03 ND ND 0.02 ND 0.02 ND 0.01 0.01 0.10
2031190303 0.04 ND ND 0.02 0.02 0.02 ND 0.03 0.01 0.17
DC1B0149 0.01 ND ND ND ND 0.02 ND ND 0.01 0.05
DC1B0150 0.01 ND ND ND ND 0.02 ND ND 0.01 0.05
DC1BO0151 0.01 ND ND ND ND 0.03 ND ND 0.02 0.07
1R200701 0.01 ND ND 0.02 ND 0.01 ND 0.01 0.03 0.06
20080711 0.01 ND ND 0.01 ND 0.01 ND 0.02 ND 0.05
20190108 0.01 0.02 ND ND ND 0.01 ND 0.01 0.02 0.08
20190109 0.01 0.03 ND ND ND 0.01 ND 0.01 0.02 0.10
20200708 0.01 0.02 ND ND ND 0.01 ND 0.01 0.01 0.06
200510132 0.02 ND ND ND ND 0.01 ND ND 0.01 0.05
200606132 0.02 ND ND ND ND 0. 003 ND ND 0.01 0.04
200606232 0.02 ND ND ND ND ND ND ND 0.01 0.05
20181201 0.02 0.01 0.01 ND ND 0.01 0. 003 ND 0.01 0.08
20190102 0.01 0.01 0.02 ND ND 0.01 0.01 ND 0.01 0.11
20200701 0.01 ND 0.02 ND ND 0.03 0. 004 ND 0.01 0.10
2004014 0.01 ND ND ND ND 0.03 ND ND ND 0.04
2004015 0.01 ND ND ND ND 0.03 ND ND ND 0.05
2005013 0.01 ND ND ND ND 0.03 ND ND ND 0.06
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