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Improvement of determination method for related
substances in vidarabine monophosphate

ZHANG Zhiting, YANG Chenyong, LIU Bingying, WU Na, CHEN Hua®, DENG Feng
( Guangdong Institute for Drug Control, Guangzhou 510700, China)

Abstract Objective: To improve the method for the determination of related substances in vidarabine monophos-
phate. Methods: The analysis was performed on an ChromCore AQC g column (4.6 mm x 150 mm, 5 wm) with
mobile phase A of an aqueous solution containing 0. 01 mol - L ™' tetrabutylammonium hydroxide and 0. 1 mol + L~'
potassium dihydrogen phosphate and mobile phase B of methanol by gradient elution at the flow rate of
1.0 mL + min~". The column temperature was maintained at 30 °C and the UV detection wavelength was set at
258 nm. Results: Related substances were effectively separated from the principal component. Vidarabine mono-
phosphate and its four impurities showed a good linear relationship in the self-concentration ranges (r>0.999 9).
The average recoveries and were 95. 0% —99. 2% with RSDs(n =9) of 1. 0% -4. 4% related substances in vidar-
abine monophosphate and 91. 8% —102. 1% with RSDs of 0. 5% -4.8% (n =9) for vidarabine monophosphate for
injection, respectively. Conclusion; The improved method is simple, rapid and specific,and can be used for the
determination of related substances in vidarabine monophosphate.
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2 FEEHEZR
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S, A6 FE VR 40 min, PEBEAR P L3R 1 il
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Tab.1 Condition of gradient elution

) A sl
t/min
(mobile phase) A/ % ('mobile phase) B/ %
0 85 15
5 85 15
30 70 30
30. 1 85 15
40 85 15

2.2 PR

2.2.1 RGIERMEEI USRS XS S | BpE
XS B 2 A KRR 2% B X - B R ]
BRERR T IR S0 2, 0 0. 01 mol - L™ ER RV TRV it
FERG BRI RAE 1 mL Hp 5 BRIEERS BT T A 2%
Ji B 455 g 5 HBEERPTHRTFT 100 pg TR AR
2.2.2 MRS CJRRIZY) R BRI 4 X
FR it DR R X R (0T A K R 4% B X R
AT, 0. 01 mol « L™ SR ERVE A - 52 i B
il B 1 mL o IR IEE RS 5 BB AR 45 0.2 g 2%
it A FZ&J5E B 4 0. 6 g B IRV

2.2.3  XRESRESTR CHIRD) RS B PRI RS X R
ity FATAR R T BEE 2 A X R (245 B X R
I, 0. 01 mol « L™ R FRVA R 7 Al - o LA BT
BCAE 1 mL A RIS S BTRR R4S 0. 4 pg A4 A
A B 25 1 pg WX BT TR

2.2.4 HESTER () BURS EERE,
0. 01 mol + L™" BRI Vi 75 A I 2 12 s 8 ol Bl
1 mL 55 BB R BT HE R AT 200 wg MOV TR

2.2.5  HERE W CHRIRD) O S 1 O, i
0.01 mol + L™" b iR ¥ Vi 1 fif OF 1 ik s B 1 1l
1 mLrp 2 PRSI P R T 200 g IOV

2.2.6 XMW (BRLZY)  KEEEEC2.2.47 TR
P 1 mL, & 100 mL Ff A, i 0. 01 mol -
L™ SRR TR B B0 25, R
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W52 17 IR AR R A, s L DL 20 4
KBS AR T , T 5 5 2 e /) 5 B2
PJRGE R TE R IR TR . J5ORH25 5 50 46t
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1. JEIEN (adenine) 2. BAPAE R T ( vidarabine )

4. Z&Jfi A (impurity A)

3. BABERR BT R
(vidarabine monophosphate ) 5. %5 B(im-
purity B)

1 RAH%ERRER(A)ZAMAER(B) &iER

Fig.1 HPLC chromatograms of system suitability solution( A)

and blank excipient solution(B)
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a. RPFIRVEI (no degradation)
e. IR YA (high temperature degradation )
4. Z& it B(impurity B)

JRA 2 BRI iR (A) # A BOR R R (B) &# B

b. FRIE IR VA K (acid destruction)
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Fig. 2

c. i IR Wk (alkali destruction )
f. Y ER B PR R (light destruction )

d. FALBE YRS (oxidative degradation)

1. IR IS (adenine) 2. FAlBH IR 15 ( vidarabine) 3. 2% A

Chromatograms of degradation solution of vidarabine monophosphate( A ) and vidarabine monophosphate for injection(B)



h 2 i ki YE Drug Standards of China 2024, 25(4)

- 355 -

2.5 ZRPEXRRFEE

R 2.2.87 TR R IEERS | BaDBE R 1T | R
o 2 BT A T S A 45 T8, 0. 01 mol + L' 3R R
WM A B 1.5,10,20,50, 100 £%, ¥ % &
“2.2.87 TR Rl A X REAL AR BT B X R L Af A
W, M 0.01 mol + L™ ERFRVE WRAK KA R 2,510,
20,50 ,100 i, ¥ “2. 17 3R 4 3% &k 0 #r, id sk
T . DAMCRE (X) R Ap b, W v AR (Y) AL bR
PR TR [ U5, ATl 2 B AR R T 45 2% I 1 e 4%
PV L 2,
2.6 RINPRFIE EFR A 2%

B2, 2. 27 IR IR A X BRI, A 0. O1mol -
L™ b RIS R AR, 2. 17 TR A 5k 43
B AR A LR 3 1 TG PR, DA I L R 102 13
R, R 2,
2.7 {UEHREE R

B2, 2. 27 R A X RS W, #5242, 17 TR
3 S S ERE 6 YK, 0 SR T AR, A5 H i e
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2.8 HEMIRAE

F42.2.47 5742, 2. 57 50 At T R R A5
BATHIA 6 4y 2. 17 IR (033 4 ERE A3 AT,
TSR RN, TS th Sk 24 1 B 28 | Bap s i
Zefit A FIZ2 i B & & 1) RSD 43 5k 7.27% |
5.24% \6.55% \3.25% , fill 37 (1) i N e | BT R AR T
Zefit A FIZ2 0 B & & 1) RSD 43 5y 5.68% |
4.37% 5.16% 4. 08% , AT - E E M BRI,
2.9 iR

BUSREZ) (Al A, it 5 19110303, 75 fig 15 i
0.07% R 0.03% 24 i A 0.13% 74 Jii B
0.39% ) gl il 7 (i )lk B, 4it*5 20032201, & B IS
0.02% R 0.08% . Z4 it A 0.34% .74 i B
0.09% ) IAKH 4 T 80% 100% 120% [ 2% J5i %f B
i, SR BE A 3 M, TH A i g, [ i R 5
W33,
2,10 FESYINE

W6 ZRARI I 6 HEUR AL R BT R Bkl 24
L 15 G4 R 162 LR T 55 HT B R Bl b i, 4%

H0.12% .0.81% . 1.02% .2.35% , 3 B AL %8 K5 % “2.2.47 “2.2.57 T R ECHIVATE, B2 17 IR &%

JERLF, AT AR LR 4 ~5

R2 & W RAEFRAGEN R

Tab.2 Results of linear, detection limit and quantitation limit

414 E e I yryi E R K
( component) (linear range)/ (regression r (limit of quantitation)/  (limit of detection)/
(pg-mL™") equation ) (pg-mL™") (pg-mL™")

JLIZEIA (adenine ) 0.0302~3.020 0 Y =33 956X +358 0.999 9 0.026 0 0.010 4

PP AR ( vidarabine ) 0.030 5~3.050 0 Y =57 671X +223 0.999 9 0.025 5 0.009 3

PATSTRIHRIRER (vidarabine monophosphate ) 0.020 2 ~2.020 0 Y =26 482X +985 0.999 9 0.020 2 0.006 7

Z&J5 A (impurity A) 0.0522~2.6100 Y =20 214X +330 0.999 9 0.0522 0.021 1

Z&J5 B(impurity B) 0.101 2 ~5.060 0 Y =15 950X +358 0.999 9 0.101 2 0.030 3

®3 mELR

Tab.3 Recovery results

251 S [B1FR (recovery ,n =3)/ % SRR RSD
(category) (impurity) 80% 100% 120%  (average recovery,n=9)/% (n=9)/%

JE0R12% (vidarabine monophosphate) IS ( adenine) 94,11 94.80 95.95 95.0 1.0
PP (vidarabine ) 99.17 101. 01 97.50 9.2 3.5
Z&Jii A(impurity A) 94.53 95.46 97.07 95.7 1.8
Z&J5i B(impurity B) 94.76 94.17 100. 19 9. 4 4.4

57 (vidarabine monophosphate for injection) BRI (adenine ) 92.94 92. 69 92.29 92.6 0.5
PR (vidarabine ) 103.75 105. 94 96. 68 102. 1 4.3
Z&J5i A (impurity A) 90. 91 91.28 93.28 91.8 1.5
Z&J5 B(impurity B) 90. 20 92.51 99.96 9.2 4.8
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Tab.4 Inspection results of related substances in vidarabine monophosphate

A=Al Elin=2 i RS Fop i B AR A FJ5T B RRARFNZR T R AR BLEA
(company) (Lot No.)  (adenine)  (vidarabine) (impurity A) (impurity B) (max unknown impurity) (total unknown impurity)
A 200424-02 0. 06 0.02 - - - -
B G01200204 0.04 0.04 - 0.30 0.08 0.10
C 20190302 0.02 0.01 - 0.29 - -
D 19110303 0.07 0.03 0.13 0.39 0.08 0.15
E SD191204 0.01 0. 04 - 0.05 0.05 0.10
F 20200504 0.11 0.54 0.20 - 0.16 0. 48
H (note) : “ =7 fRFRHK: H (representative not detected )

RS EBBRITHERFHAN-AXDFLEER(D)

Tab.5 Inspection results of related substances in vidarabine monophosphate for injection

A7 Elinc JIR I Bl AR T BT A BB RIARMA T RANZR AR
(company) (Lot No.) (adenine) (vidarabine ) (impurity A)  (impurity B)  (max unknown impurity) (total unknown impurity)
a 4 0.01 ~0.02 0.06 ~0. 08 0.11 ~0. 34 0.09 ~0.27 0.07 ~0.20 0.18 ~0.39
b 16 0.01 ~0. 17 0.14 ~0.37 0.15~0.42 - 0.07 ~0.53 0.07 ~0. 89
¢ 8 0~0.05 0.03 ~0. 05 - 0.17 ~0.48 0.08 ~0. 14 -
d 22 0~0.19 0.05~0.11 0~0.07 0.11 ~1.69 0.04 ~0.20 0.10 ~0. 44
e 9 0.01 0.02 ~0.09 - 0.26 ~0.32 0.07 ~0. 14 0.16 ~0.29
f 21 0~0.05 0~0.16 - 0~0.54 0~0.12 0~0.21
9 0.01 ~0.02 0.05~0.11 - 0~0.23 0 ~0.08 0~0.14
7 - 0.03 ~0. 04 - 0.23 ~0.67 0.09 ~0. 13 0.25~0.38
i 8 0.02 ~0. 04 0.01 ~0. 05 - - - -
j 10 - 0.03 ~0. 04 - 0.26 ~0. 56 0.05~0.11 0.14 ~0. 26
k 12 0~0.04 0.03 ~0. 06 - 0.16 ~0. 67 0.02 ~0.15 0.04 ~0.47
1 11 - 0.01 ~0.02 - 0~0.09 0.04 ~0.07 0.10 ~0.20
m 18 - 0.17 ~0.20 - 0.05 ~0.09 0.07 ~0. 10 0.14 ~0.23
n 3 0.02 ~0.03 0.08 ~0. 09 - 0.22 ~0.24 0.03 ~0.04 0.08 ~0. 10
o 4 - 0.02 ~0.04 - 0.24 ~0.55 0.03 ~0.04 0.08 ~0.12

HE(note) ; “ =" fRFEAM H (representative not detected )

3 i
3.1 FEitEiE Rk

KNGS BA T AR Hh SRR BT I SRk 24 A 5
EEP )ik el e e I = E SN = T R U N &S
AR, AL A R R 5. DHRE AR,
I ITIEA REL, ATEE P2 (3% R G050 7
FELLT [R)/8

PUT R R A TR — A% o - R R
4t ARG [EE LB B AR , 105k i ] 2 B R
B4Rk i S OR BRI (R] 1Y 2 ~ 3 A%, S R B
G377 it A S IR D i UG LR BRI T 3 ~ 10 f I
5 b tH B . X F AN TR) 7= &b, A FH A A oA
REAR ACHIASIN LB T A A it . A7 il sk ik 18 & 10 4%

DL b 8 TR0 O B I I, 2 U5 3003 B s T 5t 4, A
RCRA A S D Sl AR v YR L3, RT3 oh B R RS A
BT R PP e 2 TR 4 Joi e ) 2 % 2l 2 9 ) 06 ) o
T, AT 32 30 T4, HL23 8 BEXE LA A B8R

IR EL 2% v - B R 40« i R R G, K
AR IR i B SR B4 Bl DU T A A A A -
TR AP 2 - I AR e /D, R RE ARSI S 7 v i
AT 2 5, HHE DN R REAF 72 A 0 2% JoE WA oA A B TR o]
JRET W B

PRI ASBIEFE AR DU T i S A -l R — L P 22
PPV FP I 2R 8 B il b AL €3 S5, AT R B U
JBt, 25 BRI W A B o B R E A S R
R 24 ot HE WA IS TR 5, 2 e AL I 0038
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3.2 ARSI

T S P B 1 BB AR T %) L B 4 T R I
[ R AR W IV L Wl s = = K . 6
B I AL B Y AR Ty, TEC T A I 9 B B R
T, Fie B Jr R HERR ARSI . 25 R R R kL S
TV 2R —ANAE 258 nm A0 IR, (ENG S i
e T o
3.3 R ERRE

A ) Sk 3 S5 P Ll 1R B R, 2% (o
A8 N RN [ 24 M) 2020 4 R 24 it 2% Jot 43 BT 48 2 I
WD ICH 223K, AR 25 24 0] it B 2B )™ 28 4 )™ # it
1 I8 A A TN 28 i S A, d BURURHMU A PR
JE oy RS S BT AR 0. 1% , = 5T A FiZg
Ji B AR 0.3% , e RARHIZE BIAGT 0. 1% , K
AR AR 0. 5%

25 0] PRI TR BT AR A T 4% 7 B % 4 T e
T RIS S B 2 T, 28 A 5 B h T.F
ZR T, BADWE R T R B A e B2 T A e i,
XA A 524 B S5 5 AT, W 3 JC SE
BRI, HAR = on oS B 1, IR BE % 0T A 2y
it BAE R — e il . BT AT AR AR, A
A AR 25 5 ik BN RAThRfE SR, R T 4 X
AP TS 2EAN T . I BT E P Al A5 R
Hh 2R BT K T 5 RE 8K, IF 45 5 2% T 1 B AR
i, TG Y i 7R Y 2 o PR, L YRR
JE Oy« B R RS 5 B R T AN A5 0. 2% , 245 A I
Z&JE B At 0.5%, & KR M 2R RA ST

0.2% , RAZLFUE = AL 1.0% .

Sk

(1] BRERFE. SCT 20 H AR mim B I & DA AR I [T ] SRER
[ 24 (2 AR RR) ,2011,9(12) :166.

[2] HEEMHGEBEEHRFRERELS]. WSI-(X-060)-
20017.

State Food and Drug Administration National Drug Standards.
WSI-(X-060)-2001Z.

[3] B2y B S HR B bRiE[ S]. YBH02742007.

State Food and Drug Administration National Drug Standards.
YBH02742007.

[4] HEREMZ M EEEHRRERELS]. WSI-(X-061)-
20017.

State Food and Drug Administration National Drug Standards.
WSI-(X-061)-2001Z.

[5] BEZKEZy MBS HR B bRk S]. YBH05162018.
State Food and Drug Administration National Drug Standards.
YBH05162018.

[6] FEZEEMZNEEEH)NEERELS]. YBH05222018.
State Food and Drug Administration National Drug Standards.
YBH05222018.

(7] HEZREHZ0 SN ERE[S]. YBH00322014.
State Food and Drug Administration National Drug Standards.
YBH00322014.

[8] IS, EEFFH . HPLC VRN i 5 FH Bl B BT i 107 vh i A
KYFE[I]. PIEZIG,2015,18(4) :652.

JIAO XW, LING WY. Determination of Related Substances in Vi-
darabine Monophosphate for Injection by HPLC [ J]. China
Pharm, 2015, 18(4) : 652.

(WicHi H $91:2023-10-07)





