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W OE BN Z2IRFEHRFAERY AN ETF, Fik: RAHRHRMEEE, EiE4H Agilent TC Cy, 3404 T
J%-0.01 mol/L Bz — fA47 7% (pH 5.8) (12:88) , #.i% 24 1.0 ml/min, 4R 3% K 4 260 nm. & 4n Je T #e5h A7k b @mArit SL 4%
BB AN H xR, SR EZEEFNHT G S ERMS B BRI, AN R R E LT E A4 0.3~
30 pg/ml, 58 4 ST B WL RO R A M ] R B AR M T B 39 24 0.03~3.0 pg/ml(r=0.999 8~1.000) , &l F& % 0.03
0.21.1.20,0.21,0.03 ng, 4537 sk 4RAR M 3\ RAUL S, LAFanh) = S ) R SR T A2 & ik,
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Determination of Related Substances in Adenosine Injection by HPLC
KAN Wei-na, YANG Hong-wei(Liaoning Institute for Food and Drug Control, Shenyang 110023, China)

ABSTRACT OBJECTIVE: To establish a method to determine the related substances in Adenosine injection. METHODS: HPLC
method was adopted. The determination was performed on Agilent TC Cis column with mobile phase consisted of acetonitrile-0.01
mol/L potassium dihydrogen phosphate (pH 5.8, 12:88) at the flow rate of 1.0 ml/min. The detection wavelength was set at 260
nm. The contents of known impurities were calculated by peak area using external standard; the contents of total impurities and sin-
gle impurity were calculated by self-control method. RESULTS: The adenosine can be separated from impurities well. The linear re-
lationships of adenosine and impurities (uridine, guanosine, inosine and adenine) were good at the range of 0.3-30 pg/ml and 0.03-
3.0 pg/ml (7=0.999 8-1.000), and the detection limits were 0.03, 0.21, 1.20, 0.21 and 0.03 ng. CONCLUSIONS: The method is

simple and sensitive. It can be used to control the quality of the products.
KEYWORDS Adenosine injection; HPLC; Related substance; Adenine; Uridine; Guanosine; Inosine
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IR N RS AW AE R BOZIT AR 0.5 ml, - F 100 ml
S, KA R S 2 $850 A TR A% IR T
2.1.2 HESETR . USSR S ml, Ik AR ZE 50 ml, PE R
A A 5 P A A R
2.1.3  HAEX IR . RS U AV | ml, IR R 2
100 ml, Bif5 .
2.2 BESGRRSE AR

{35 : Agilent TC-C5(250 mmx*4.6 mm, 5 um) ; 7 3 AH :
ZJf5-0.01 mol/L H iR — A MW (pH 5.8) (12:88) , i : 1.0
ml/min; A : 260 nmi A 30 °C;UEFERE 20 plo 76 BiA
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20121224)FF AT, e ERER . 4525 FRTT I 51T
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Fig1 HPLC chromatograms of system suitability test

A. mixed standard references solution; B. test sample solution; 1. uri-

dine; 2. inosine; 3. guanosine; 4. adenine; 5. adenosine

2.3 EEMRE

Bt 20121224 PFE S EA T Rl
2.3.1 BRWEIMALE . BORE: 1.0 ml, B F 10 ml I+, BA 2
mol/L HC1¥ ¥ 0.4 ml, it 'E 1 h, T/ 2 mol/L NaOH ¥4 W 15
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BUl A 22005, B0 mI IR FREZR 10 ml, 3502 .
2.3.4  EALBEIRIRS . BORESD 1.0 ml, B 10 ml B, InA
30% H.0.¥5¥% 0.4 ml, T E 2 h, IKF B R 20 AREIE
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LS 8 R R (x, pg/ml) S A A, DA TR (1) A 9N A

THEZD 20144555 25 455 21 1

b, 2 bR R o 45 SR MR A I o 2 vk B 2R MY TRl oy 0.3~
30 pg/ml, FRIT UUTT LT | i IEEna Ao 0] o v J3 2 M3 [T 1)
90.03~3.0 pg/ml, &Iy BE R AHIC REE 1,

2000 5 50 5
‘ 40
1500
> 1 Z. 30
1000 =
=/ 2 200 4
500 10 |24
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35
1A, min [ 5], min
A B
300
25 5 5
250
20
> > 200
w15 l§‘150
= 10 100
51 151 50 4
Rl | .?1
0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
[5F[A] , min (5] , min
¢ D
25 5
20
>
w15
210
o4
5 12}
0.
0 5 10 15 20 25 30 35
I 1], min
E

B2 ETEMRESHRERIEE
ATRWER S RE s BLIREERS A b ; C. i RS RE b s DAL B S
Rt s ESGIIR G AR Gl 5 LIRTF s 2 VT 5 3. 5517 s A BRSNS 5 5 IR
Fig2 HPLC chromatograms of specificity test
A. sample destroyed by acid; B. sample destroyed by base; C. sample
destroyed by heat; D. sample destroyed by oxidation; E. sample de-
stroyed by light; 1. uridine; 2. inosine; 3. guanosine; 4. adenine; 5. ade-

nosine

®1 &KMEOPFSTER

Tab 1 Linear regression analysis

%y AW r

5 =69 904.9x—6 117.9 0.999 9
JRAF y=1123.9x-399 0.999 8
5 =2 258.4x—592 0.999 9
JlIN:3 y=1 626.5x-309 1.000 0
JURNEERS y=120 868.0x—758.3 0.999 9

25 BEERE

Ik ik o6 R R IR HE 3 o5 A TR A X B S VA T, F 2.2 00
AR SR B U, DU IR RAT LR S RIS 1Y
U T AR, 3155 RSD 43 5124 0.04% . 0.36% . 0.31% ., 0.59% Fil
0.10% (n=>5) , FRUIAER R IT
2.6 EEMRE

U5 20121224 fURE AL <“2.1.27 T F 5 e i 6 4y ks
SRR, H 2.2V TR €8 1 A PRI s TR, I R i P
BRI B2, 45 R I Em R M R AT R 2,
2.7 IR R

Hi o A MU 25 2 BE (iS5 1 20121224) v 5 i IR
W DRATAIILET 3R RIZR 5T, 7 43912 1.089.,0.039.,0.330
ng/ml, K% GZFE S 2.5 ml, BT 50 ml & A, A
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“2L R AR RS IA 2.5 ml, KGR 20 LT 6 6
HRIEDRE T, SRR R SR AR A TEILAR 3.
®2 EEMRAKER
Tab 2 Results of repeatability test

FriE, wg/ml

v w6 N e %
1 0.332 - 0.038 1.089 0.14
2 0.328 - 0.039 1.084 0.14
3 0.339 - 0.039 1.091 0.14
4 0.320 - 0.041 1.093 0.14
5 0.329 - 0.038 1.081 0.14
6 0.331 - 0.040 1.096 0.14
RSD(n=6),% 1.88 - 2.99 0.52 0
T FOR AR
note: “~” means not detected
3 BERERRGER(%,n=06)
Tab 3 Results of recovery test( % ,n=6)
EiE8 JRAF 5 4f JIINE§ g
Ol 101.56 100.91 103.41 101.77
101.39 100.76 102.41 102.79
100.79 100.07 102.07 102.71
100.99 100.07 101.75 102.78
101.42 100.09 102.79 102.84
100.31 100.11 100.77 102.57
SE A )il 101.1 100.3 102.2 102.6
RSD 0.47 0.39 0.89 0.40

2.8 BRBEMERE

It e R IR EE 3 A TR A X IR R, S TRIE 0.2,
4.6.8 hbAf, DU JRIT S H UH S R Ens i i A
RSD 4351147 0.10% .0.23% .0.65% ,0.37% F10.19% (n=5) , 3%
IIAWLE 8 h NFARE
29 WNRBEKLE

LM RIS | AR A X IR SR T — RN
B, BR“2. 27 TR S5 43 I TSR L, IS 301
ALY 10+ 143 56 2 K PR A PR o 45 SR JRT VS 9.
JUL 2 gt I ) 5 £ BRAR ¥ A 0.15,0.60,2.40,0.60,0.12 ng,
R BRAR YK A 0.03,0.21,1.20,0.21.,0.03 ng.,
2,10 @i AEER

W5y 20121224 (FE S, 2330 R FHAS 6] it L) €235 4
LI TE I PE . (3% 14 Agilent TC-Cis(250 mmx4.6
mm, 5 um) , 4% 41 2 & Diamonsil ODS C;s(250 mm=4.6 mm,
5um). Z5RRII L EREAN ML AR 4.

x4 BEETAMRELER(%)
Tab 4 Results of chromatographic durability test( %)

AR R SE UE RS R AT

1 0.01 - 0.001 0.04 0.03 0.14
2 0.01 - 0.001 0.04 0.03 0.14
RN AR
note: “~” means not detected

2.11 #HF@mPEXYRNGE

B3 HERR Al 72221700 B J5 0L SR, BR 2,27 T gl
SRR . ORI TR SR A T AR5 0 15 B
J R HAB B Z BT L 3 B0 IR A . ME SR LA 5.
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®b SHBERFAEXRMEKRELR(%)

Tab 5 Determination of related substances of 3 batches of

sample (%)

Eilnss PRAT S5 WUT s AN AR
20121224 0.01 - 0.001 0.04 0.03 0.14
20121225 0.01 - 0001 0.07 0.03 0.16
20121226 0.01 - 0001 0.04 0.01 0.14

"R ARk

note: “~” means not detected
3 Wit

3.1 MERKAERE
ARMFFER P AR PRSI 25 (DAD ) R G 6] BT I T

AT T A BOE AR, X % T P I v S b e v i

{0 R L0 2% SRR A T T ARl P R , A48 BT AE P 1) 5 R

AT TR S 3 ) e R WG K 37 250~260 nm 2Z [1] o 48 3C

PEFE T 260 nm VE A W BRI K . 25 HPLC-DAD

FAPAG I R Ja P i 5 TR DU VR A 45 P IR 5 N A G

YIBTA R AR, FE04 S T TG 2 TR REAE L4405 .
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AR T 8 X PO T S R, 52 AN [R) i ot 25

TR, ik EBER 2. SCGEEZM) IR,

¥ Ny, N3 i) i N LT TR S N e 2 SR O E (R VB v i N = b

gk, &) THAE , e oy, o id T Al s e 4
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