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ﬁﬁ E BW.EINELRSARFOENER PA R R T R, Tk R RS R0 A €% (RP-HPLC) Jrik E B F 49
BA 8GRk, &4k A Eternity-Cis A2, i 3148 4 3.85 mol/L KA Ak B 4h 78k - L (65: 35, 17V) (Z A B2 A pH=1.8) , ikik 4
1.4 ml/min, #0 % % 2 271 nm, A£R 4 35 °C, #HAEFH 20 ul, WA HHE S A% FAZm T V.V VIV ey L 42, 24
B A At T8t % ARFORER T, ARG AT S L REE, SR . % Sa%FLm 1T V.V VIV
849 A8 34 68 B 1) 551 4 0.21.,0.93.,0.31.,1.18.,0.54,2.16 ,0.68, % E B F 4% 4 0.51.,0.93.0.87.1.17.,1.05.,1.31,1.39, M43 3 Hbikix
o P 22 BVI6g 4% 551 7 0.041% .0.040% .0.043% , AL Z AR T AR MR ; 5 2 R af Bz Z 4R —%, &k 25555
YRR RABUE G, T AR Pk ERA ZOUNE R S AR T OB R TR ARG A E,
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Determination of the Related Substances Content in Donepezil Hydrochloride Orally Disintegrating Tablets
by RP-HPLC and Main Component Self-comparison with Correction Factor

LIU Xiao-jun, LUO Jun-bo, LI Pei-hai, ZHENG Qiang, KE Xiao (Kanghong Pharmaceutical Group, Chengdu
610036, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of related substances in Donepezil hydrochloride orally
disintegrating tablets. METHODS : RP-HPLC and main component self-comparison with correction factor were adopted. The determi-
nation was performed on Eternity-Cis column with a mobile phase of 3.85 mol/L decane sulfonate solution-acetonitrile (65:35, V/V)
(perchloric acid adjusted pH=1.8) at the flow rate of 1.4 ml/min; the detection wavelength was 271 nm; the temperature was
[, 0, IV, V, VI, Wl and VIl

were determined, slope was used to calculate the correction factors of impurities to donepezil hydrochloride and relative retention

35 C and the volume was 20 pl. The linear equations of donepezil hydrochloride and impurities

time was used to determine the position of impurities. RESULTS: The relative retention time of donepezil hydrochloride and the im-
purity I, I, IV, V, VI, VIl and VIl was respectively 0.21, 0.93, 0.31, 1.18, 0.54, 2.16 and 0.68, the correction factor was re-
spectively 0.51, 0.93, 0.87, 1.17, 1.05, 1.31 and 1.39. The content of impurity VIl was respectively 0.041% , 0.040% and 0.043%
in 3 batches of test samples, and other impurities were all lower than detection limitation. It is consistent with the determination re-
sult of impurity reference method. CONCLUSIONS: The method is simple, sensitive and can determine the content of related sub-
stances in Donepezil hydrochloride orally disintegrating tablets rapidly and accurately.
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ZH AL #5245 25 322 U-3000 HPLC 1 (35 [ $2 2k &l 2R Bl
$% ) I Eternity-Cys {635 A1 (150 mm x4.6 mm, 5 um) 2H i1 &%
RGi3.
12 HR5EEF

ERR 22 A5 R S X BRI S e, At
100650-200301, 4l [ : 100.0% ) ; FhBR Z AR FF 2 it T X Be iy
(fb2= 405, 6- ~H A L -2, 3- A -1H-Efi -1-ld , #iL 5 .
6GHZ-57-2, 413 :99.9% ) AR IR 2 A WR S 2% ot X BE { b
&0 2-[(1-7F FE -4-WR g ) W7 JE]-5, 6- — H A -2, 3-
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2.1 BRHHEE
211 XPRESAT RSB FREUR IR Z R RFF 4 T VLIV .
VO VEVIE VIS B 5545 20 mg, 43 51 & F 20 mil s o, i e
FIHEE-0.1 mol/L $RFR (3: 1, W/V) IR I i B 20 B, $857 , 15
252 ST e R Ry 1.0 mg/ml (4% B Sh— 0 45V 43 BIAE 2
BBERRZ AR5 T IV .V VEVI VI B8 S — 20t
WA 2 ml, BT 20 mlgI im0 i B = 405, %
57, A5 2% B TR JE 24 100 pg/ml (il IV 459 . AS S B I
ZRIE R 0.2 ml T 10 ml B, InFR SRR R R 21
A 2R R TR e 1 g 2 pg/ml YR %o IR A AR

i AR iR 2 23 R 4T B 50 mg, B T 25 ml &,
T B AR R R 2, 5] AR AR IR 2 AR WR ST Tt R
A 2.0 mg/ml [R5 HE S 259
2.1.2 HEISIEIR RS B RRIBURE B AR IE A (294 Y TR R
ZAWRFF 20 mg) , BT 50 ml FIH A, AR B &,
(I3, 500 W, 4% . 45 kHz) 10 min, 40 2 % 15, IR B0 F
B2 4557,0.45 pm BRI UE , FEAI0EI , ISR AT ERIR
L ARSIV B 400 pg/ml AR A TR
213 ABXIAR BRI 1 ml, & 100 ml
SRR R IR R AR R 2 0 B, AR R R 2 AR UR ST O Uk
4 pg/ml PR RS
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IR L ZRIRFT 20 mg) , B T 50 ml i, ks B i 3t i
75 10 min, R H 2 ZE K % 0 & 2= B0 IE i A
1 ml, IR B B 2 2085, 4740, 0.45 nm UE It U , 35900 U
T, B B TS AR T sV R 2 g/l 1) 2R G038 FPE VA
2.1.5  BAMEXT BRI RS AREUSR R AR 2 A5 IR 5 LS Ak T
EIRAHRL, 7 “2.1.27 500 R i il 545 B 1 ) BV T
22 BIEEGSRFSERMK

{4354 « Eternity-Cis (150 mm x4.6 mm, 5 pm) ; 7 8 AH :
3.85 mol/L B3 K i BR NI - £ (652 35, V17 (i &R A pH=
1.80) ; itk : 1.4 ml/min; &I : 271 nm; 1 : 35 °C 5 A
20 ple BORGEE MR OE AUER R 80 L, B ARG RE:
Tk 22 A3 WR ST KT 3 000, 4% €5 10 5 A0 4RI ) 70 15 B 35
KT 1.5, WARIEFEILE LA,
2.3 TE=RFAM MR

545 2% JTONT B i — S 4 VR R R, 40 I LA 3 A5 10
fEEME IR 2 28R4 T VI IV .V VLV VTR &S
RN E R B, TR RS 1 e, 251 L 1,
2.4 WIEREFNE

R Fh b 192 22 2 R 5 S 25 2% o 7 ek B N 7 45 L 45 2 I
1 BRI X I AR U B G S AN RS R G L PR R A IR
VT B IR B o 0 SRS % m B 19 22 2= WR 5 0o Ll 48
0.5 ml LML AWRFFZAE T M IV V VI VT VIT—2%0E 4%
W1 ml, BT R 50 ml b, AR R B 28 20 A5 R R
ZARWRFT S A5 2% 5t o i vk 3 248 20 pg/ml AR IE [ F I 4%
W AU 2 U E I 4591 0.05,0.25.,0.5, 1.0 ,2.0 ml,
435I ETF 10 ml &b IR BRI R 2 20 ISR 5
WR 5 K 4% A Jot Jo i W J32 70931 1949 0.1.,0.5.,1.0,2.0 4.0 pg/ml Ay
KIE R F RGN BE T W o K 3 SR 47 Ve B VR 45 20 pd, 1
MMUERZRGE 1,23, 10 B UG L A B ARG TR R, DAV B o5
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Fig1 HPLC chromatograms
A.system suitability; B.negative sample; C.test sample (Lot No.
140402) ; Limpurity I ;2.impurity IV ; 3.impurity VI ; 4.impurity VIl ; 5.
impurity Il ; 6.donepezil hydrochloride; 7.impurity V ; 8.impurity VI

®1 BERSG INSNEXMREEEERE LR E
EREAMR (n=06)

R ECR R RSD, 45 R R UL 6. #1726 AT, 452 TRy
SRR LE 98 9% ~ 102 %G N, HLRSD#<2.0% .
®3 BERZ3VNENAEXYREMEDEAERLMETEE
(n=5)
Tab 3 Linear regression equation and linear range of relat-
ed substances by HPLC system 3(n=5)

44 Gt r SRR, pg/ml
fEZYers y=14240.12 09999 0.1~40
R 1 y=2.69x+0.36 09999 0.1~40
RN y=148x+0.46 09999 0.1~4.0
RNV y=150—0.16 09997 0.1~4.0
ZEV y=123r+022 09999 0.1~40
ZEN y=1.20x+041 09999 0.1~40
Al y=1.08x+0.34 09997 0.1~40
bl y=0.99x—0.14 09999 0.1~4.0

F4 THEXYRAITRBEE(RRT)
Tab4 Relative retention time of 7 related substances (RRT)
fibas  MET KRN RRENV RV BV REW AW

| 020 095 029 LIS 052 214 0.66
2 0.9 091 031 118 06 218 067
3 023 093 034 121 0.54 217 0.70
(i 021 093 031 118 0.54 216 0.68

®5 THAXMEKIERTF(RRF)

Tab 1 Linear regression equation, linear range, quantifica- Tab 5 Relative correction factors of 7 related substances
tion limitation and detection limitation of related sub- (RRF)
stances by HPLC system 1(n=6) BEEE AR1 RRD RRN RRV BT ARl
415 BALL r IR, pgml  TEMg R g 1 050 093 085 113 1.04 127 137
HMEEIF y=21786x+4599 0,999 9 0.081~4.000 1.62 049 2 0.50 0.89 0.88 120 1.02 134 138
7l y=4331+110 0,999 0.013~4.000 026 0.08 3 053 096 089 115 1.10 131 143
Il y=235295—633 0,999 0.071~4.000 14 041 EHE 051 093 087 117 1.05 131 139
BRI y=25 64064175 0.9999 0.026~4.000 052 0.16 £6 ERZRBER(n1=9.%)
RRV =180450490 09999 0.095~4.000 1.90 058
R y _
ARV =0 000-153 09999 0.065~4000 130 038 Tab 6 Results of recovery test(n=9, %)
2V y=17106x-326 09999 0.063~4.000 125 038 £ FEL O REI REN ARV EBEV REW AW
Sl p=158786499 0,999 0.028~4.000 056 0.17 10148 9785 10L17 99.65 98.84 976 10075
;E 2 ﬁl;g_ %= 23?, 25 ?% E"Jﬁ;’i%)ﬁg@'ﬁ & UEI ﬁfi&%'ﬁ?ﬁ B 100.76 98.29 10135 100.61 100.01 97.99 99.16

(n=5)
Tab 2 Linear regression equation and linear range of relat-
ed substances by HPLC system 2(n=5)

414 BUL: r LI, pg/ml
BRE RS y=03.16x+3.73 09999 0.1~40
i 1 y=46.46x—6.14 09999 0.1~40
I y=2603x+2.38 09999 0.1~40
RN y=26351+3.01 0.9999 0.1~4.0
RV y=1927r+4.56 09999 0.1~40
Il y=2071r—293 09999 0.1~4.0
el y=1723045.72 09997 0.1~40
LAl y=1679r—433 09999 0.1~40

SHCHR 2 DR 2 I AR 5% BE S — 0 £53% 0.8 . 1.0, 1.2 ml, JiE
il A 2 JBT e B2 43 SR >4 T il fh e i 0.4 % .0.5% 0.6 % (RJ)
A B 4 1.6.2.0.,2.4 pg/ml, USP35-NF30 FPAS i € 2144 5
LR 0.5% ) TR G, BNV BESPATICH 3 0y o A2 IR
VW20 pl, AR RS0 1, FF A AP 4 2 3 Rk RE 2,117 15
AR R B R 2 pg/ml RS X TR . I A AT
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101.40 98.42 101.52 98.15 100.45 98.85 99.71
10039 99.54 101.13 10152 100.34 101.46 99.91
101.42 99.39 101.43 100.24 100.01 101.45 100.80
101.02 99.33 10111 99.60 99.87 101.44 100.49
100.86 100.16 101.85 99.12 101.70 99.65 99.25
101.05 99.21 101.39 98.70 101.63 100.81 98.98
101.54 100.16 101.18 100.64 100.58 98.13 98.80
FH4lE 101.40 99.15 101.35 99.80 100.38 99.95 99.76
RSD 0.62 0.82 0.24 1.06 0.88 141 0.77

2.7 RREMRE

F2 2. 117 BT 5 v il 45 R R 22 A WR 55 4% 0 o e VR B 24k
2 pg/ml (IR A X BRI, A A =1 T AE 0.2.4.6.8,12
h J5 KGRI 20 wl, i AICER R G0 1, D45 2% o i 1 R4
RSD. Z55%, MASHEERR 225 WRSF 2= T VI IV V VI VIV
U4 TR A RSD 43 %114 0.45% . 0.21% ,0.15% . 0.32% .0.18% .
0.26% .0.30% , F B 25 Z Rt BT IARTE 12 h VAR -
2.8 AR

R GE MR & B 7R “2.27 I T 2 P KLl F, %

© oo a1 O L = Lo b —
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W SAHLL B i S AH pH KIS AR I | [R) R B[]
Ji (e 3 A 2 AT 25 K R B AR R EL + 5% 5 i sl AH
pH £ 0.2; M P K + 5 nm; AR +5 °C; FiE £ 0.1 ml/min; 4
& FE 1. Eternity-Cis (150 mm x4.6 mm, 5 pm) , 8% 4 2. Di-
amonsil-Cys (150 mm x4.6 mm, 5 pm) , &%+ 3 Alltima™-Cs
(150 mm x4.6 mm,5 pm)., Z5RFRKH, YOGS MkERMNE
AT, #5457 5 T (Al 53 B FEX KT 1.5, I A Ty i i
RAF A G sk, 25 e LR 7,
*®7 WAMEKENSHNERERSBEE(n=13)
Tab 7 Impurity separation degeree by durability test (n=
13)

- BRIE 2 WEN AEV A A A
it T L RN KRN 2RV A5V ART RN
fRlE& 18 775 17T 116 38 1493 1564 195
WK 26Tom 184 774 794 114 378 1516 152 202
B 2760m 183 74 778 14 37T 1495 1563 195
HEE30 178 771 789 704 385 ISl 1553 189
RGEIR 180 780 758 715 365 1455 155 197
VEL3mmin 186 776 794 734 384 1531 1591 199
VELSmmin 181 73 764 693 33 1460 1537 191
A pH.6 178 778 681 399 329 1297 146 175
TR pH2.0 169 770 737 64l 335 BR 15K LTS
WAMA0:30 158 768 619 217 265 ILlI6 1354 151
WML 40 192 783 845 874 426 1643 1606 222

itk 187 775 802 733 392 1549 1561 210
i3 179 776 75 556 351 142 1502 19

29 HmBENE

BUAS i 3 4t (#E5 : 140402, 140403, 140404) , $“2.1.17
“2.1.272.1.3" TR 7R J5 1% 4 ol i % ) HR SR VA VR b T TR
FE X IR TR . AR TRV 20 pl, T AMUER RS 1,057
O 5 T AR B IR 9 A 6% , A3 e s 1 R 19 32 a3 B
B0 B AN O IR S R e i SR 28, 448
AT, PRI E e A SR L 22 e e 3 5

#=8 SHtFEMBEXYNELER (%)

Tab 8 Results of related substances determination in 3

batches of samples( %)
o FEL KRN RN ARV ARV RAW gl
12 1 2 1 2 12 12 12 1 2
40402 - - - - - - - - = - = = 004 004l
140403 - - - - - - - - - - == 0042 0040
140404 - - - - - - - - - - - - 0044 0043

T 17 F7R R A% SR Btk 5 27 3R R FH IS 1E 1R 1) 2
73 H B IR =" FOR AR
Note: “1” means impurity reference method; “2” means main com-

ponent selfcompared with correction factor; “~" means not detected

3 itig

AT B RP-HPLC AV 1E R ¥ /4 143 B BR ]

[Fi) P 3000 R R 22 2% WR 5 11 JS i it v 7 RDRR R ZR B 5 B,

e RPN S A% B X BE G, LT R T 4% SRR X T 3 18 e i PR

T 5 R 152 22 5 ELAS R 2 25 2R 15 2% JS0) B i ik

SE P2 58 15 B — B0, W8I Ty 1 mT o ) R 1R 22 AR WR 5%

JE HA R AT G 3

T IR I S A5 2% ORS00 AR X (R B s ) A

TE PR F AR SOR PR o i 2 200 5 2% JBRE AE D 1, ARG b 422

TRERIER TR PSR ERN R . ASCMUEER T

G SRR P , I8 2 5 3 AN ) i R AL R e B

HEAS 7 Bk A A R G T o 255 A IRl AR e 75 A

Xof R B B ) RS T PR -0 EL A 5t v i B

L5 E IR, ASCHEN B RP-HPLC ANAE IE R 119 32 43

o0t Bk FH 00 2 R R 22 A5 WR 5 11 s A i 1 vh oA SR s i 2

i, TRk ARAERTE PR, 5 R R AT

B 3k
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