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Content Determination of Related Substances in Creatine Phosphate Sodium for Injection by RP-HPLC
GUO Xing-hui', WANG Qian-wen’ (1.Henan Institute of Food and Drug Control, Zhengzhou 450000, China; 2.
School of Pharmaceutical Sciences, Sun Yat-Sen University, Guangzhou 516000, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of related substances in Creatine phosphate sodi-
um for injection, including known impurity creatine, creatinine, creatinine phosphate and other unknown impurities. METHODS:
RP-HPLC method was adopted. The determination was performed on Waters Cis column with mobile phase consisted of 0.005 mol/
L tetrabutyl ammonium hydrogen phosphate. The PDA detection wavelength was set at 210 nm. RESULTS: The creatine phosphate
sodium was well separated from other impurities. The linear ranges of creatine, creatinine and creatinine phosphate were 10-125 pg/
ml(#=0.999 9), 10-125 ug/ml(»=0.999 9) and 20-250 ug/ml(»=0.999 9). The average recoveries were 100.9% (RSD=1.3% ),
99.2% (RSD=1.2% ) and 99.8% (RSD=0.8% ), respectively. The limits of quantification were 1.0, 0.5, 1.5 and 1.0 ng. CON-
CLUSIONS: The method is proved to be sensitive, specific and suitable for the quality control of related substances in Creatine
phosphate sodium for injection.

KEY WORDS Creatine phosphate sodium for injection; RP-HPLC; Related substance; Determination

®3 HMUESER(%,n=3)
Tab 3 Results of content determination of samples( % ,n=3)
5

e Pad(=E=N
il 201001 201002 201003 et
741 ] - - - 0.5

FH - - - 0.3
] 0.124 4 0.109 0 0.1218 0.5
A - — - 0.089
M 0.007 1 0.007 8 0.006 4 0.02

B R VAR 22 R e MRV R, e TR 24 vh e AIG, ifi HL AR
FAMCGEEIRE /N, A FE MR &, bR AT LS
AUBREARAER ORI IR 22 . B H LR ARG I,
SR e ARG 4 P AR, H 5 45 R A 70 24 RE I8 21 R 44y

R R AP Th B JE 20 VR T K R K B R RE ST B AN AT
WK, I i A HLIAET . AR 5 R R %
T A5 25 SRR, AR A PR g 56 °C, J5t s B I IE Sy 115.3 °C,
I AR 22 S . 25 B 3 JRURL 24 B e ek RN 500 22 [0 1Y)

* TN AL OFFET ) 25T, HiLEE : 0371-63388290,
E-mail: Tinaguoxh@126.com

- 840 - China Pharmacy 2013 Vol. 24 No. 9

O3B e 5 = 1 DMSO(153 °C) A
AHIFST HE ST A S (3 % T R A2 5 A AL R 5% B

i, B R MRS 45 B A 5 A RSD

YINTF 5% S5 5Tl 5

S Ak

[1] FRTPERFDERIMEERNVIED]L R ES S,
2005,17(4) :63.

[2] HERHUWTEF 2 b HEAREFEZH# . Z3([S].20104F
oAb H E BE 2R Rk, 2010: 686 . fff 5% 61-65.

[31 BESLW, FHER, B 57 ICH 48 5 s 5 4% [ B 15 24 i
245 i R R B A R0 A3 A AR (7] @ 25 ¥, 2005, 19
(9):542.

[4] 2N, JEHELL R BN SO s 2 A G
TRSASG MR R b AR E LA R R B = [0]. P B 25 5,
2011,22(29):2 756.

[5] &, 5,259, 5 . GCILAK M UM R 25 b A
ML FIBR A [J].F B 25 5 ,2011,22(25) : 2 390.

(ke H 1 :2012-04-10 &[0 H 1. 2012-04-23)

HEZE 5 2013 4F45 24 4555 9 1



R LR B2 — Al LR B30, I R B TR I RSSO
TEVEAR R RO WU R B TR T 25401, 2010 48 (b [ 25
My = SRR B SRR 24 T il ), FE AR RO TR 2
AR, HAC I S B ST T s, A At sck
KA SRR N S B .l o8 G s o 24 it
i AR SCEST T RO (B T4 ) 1 A30ROH €33 (RP-HPLC ) 723
T S PR P UL i b 0 260 4 o UL AL T e 1 L T
W&t . GOrihF g MR RIAT L BT | R
B, HARAEE a5 AR, R T e R BT T
™, 2R B I ST 1 vl B IR R 2 A B ) 2 i
A R R
1 #

2695 HPLC 1X 2996 — 4 & K 414 #% (PDA) .Empower
G T ARV, (351 Waters /A 7] ) ; AE-240 HiL T34 K- (_E AT
Frl-FERZ A,

G P R LR 1 (bR R FT R4t it 5 c 20111211
20111221,20111231, ¥LA% : A 0.5 ) s LR JILER IS  BEIR L
PR T 5 1 VLR % B (ol [0 £ 2 B A 8 W 5 B, it 4
W24 : 100876-200901 , 100877-200901 . C1413,100875-200901 ,
SERE AR :99.7% .99.2% 97.8% . 76.2% ) ; VU | HLHi iR & k%
Rl ACH ALK, AT R a4l .

2 HiEEER
2.1 BIGEEMHS5RSERERRE

£33+« Waters Cis (250 mmx4.6 mm, 5 pm) ; i s A
0.005 mol/L DU T BEmf R S 4 v i (TR DU | SEme IR &8k 1.7 g,
7K 900 ml {8 75 f#% , FH 20 % B R & 15 pHAE 2 7.0, F/KF B2
1000 ml) , i3 : 1.0 ml/min; ¥57) : 7K RIS : 210 nm HER:
30 CiEFERE: 10 plo FISHCBLRERR NIRRT A 7 854,
22 ZARK

T ST PRk 1 LR 9 E ol 2 JULTR 0 SRk 245 JC D 43 2 1 i
BAATRNAS N, Bt , BCA SCH) JS0 0 52 IR A A it 750 10
Pt R OSSR UEREN S o S5 RIS RN T PR P L L
FRTE B LR B AR A AT S T il 2, TLIRT 1
2.3 FNER ANERET BAERANBRETAMX R ER

IOULIER JUURR T 1 LR o) B 35 i RS A, Tk
il AR LR A WUBR T s 1 LR T 50 . 50, 100 pg/ml VR
T, 43 3 R AN T) o ot ok B (LR W WL T4 10,2550, 75,
100,125 pg/ml, B ILER T4 20,50 ,100, 150,200,250 pg/ml)
TEWE AT, OO E o DUR R EE (o) AR AR, 0T
FUG) P As AR HEAT 1A, A5 10005 5 4 590 Sk DLIR < y=
915.69x+5.651 9 (r=0.999 9, n=5) ; LR BF : y=2 664.5x —
4718 2(r=0.999 9,n=5) ; BERRJJLAR I : y=1 117.6x+4.824 5
(r=0.999 9,n=5), Z5HRFH, ILER . LRR Ao ) i ok o 1 2k
P LR 10~125 pg/ml ; B i AL P A D0 o dak e 20 P 3
A 20~250 pg/ml,

24 KNRFESR

2,37 300 AR A 1 TR B Wl R WL PR A % L i I VR TR I
HERE YA G 3 LA, JUURR JUBR TS B ER JULRR IS B R LR
BRI BR 43 514 0.5.,0.25.2.0,0.5 ng; 245 Me L 10 1, 5E
R 1.0,0.5,1.5,1.0 ng.

hEHE 201355 24 BE ol

0 4 8 12 16 20
t,min

oﬁ&) | OJhTf—J \;

8 12 16 20

f,min t,min
B C
)—JIL |
0 4 8 12 16 20 0 4 8 12 16 20
t, min t, min
D E
l }1 J' 1
0 4 8 12 16 20 0 4 8 12 16 20
t,min t,min
F G

Bl #EBilgmEREERSRRaeitE
AGER s BARZWIRFE s CIRBIRFE 3 DBRIBIRFEGL 5 B R RN
Febt s FAULBORFE AL s GOGIRFE LRI BN
Fig 1 HPLC chromatograms of specificity test of creatine
phosphate sodium
A. solvent; B. undestroyed samples; C. samples destroyed by acid; D.
samples destroyed by alkali; E. samples destroyed by high temperature;
F. samples destroyed by oxidation; G. samples destroyed by high light;
1. creatine phosphate sodium
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®1 NEREKRLELER(n=9)

Tab 1 Results of recovery test of creatine(n=9)

FaRRoR BB, AL, WUASEE,  FeR, PR RSD,

mg mg mg % 9% %
0.012 5 03968 04013 9798
0.012 5 03968 04035 98.54
0.012 5 03968 04082 99.72
0.0125 04960 05158 101.47
0.012 5 04960 04977 97.82 100.9 1.3
0.012 5 04960 04965 97.58
0.0125 0.5952  0.6069  99.87
0.0125 0.5952 0.5973 98.25
0.012 5 0.5952 0.5984 9844

F2 MERET Y EIXE LR (n=9)

Tab 2 Results of recovery test of creatinine(n=9)
FESh PRI R, AR, WAL, B, SERRIGE, RSD,

mg mg mg % % %
0.011 0.4016 04025 9749
0.011 0.4016 04038 97.81
0.011 04016 04101 9938
0.011 0.5020 0.5033 98.07
0.011 0.5020 05098 9936 99.2 1.2
0.011 0.5020 05102 99.44
0.011 0.6024 0.6160 100.43
0.011 0.6024 0.6098 99.40
0.011 0.6024 0.6201 101.11

®3 BIERANBERE KRR ER (n=9)

Tab 3 Results of recovery test of creatinine phosphate (n=

9)
e PR, A, IR, IR, SFRRIGER, RSD,
mg mg mg % % %
0.003 8 0.8480 0.8659 101.66
0.003 8 0.8480 0.8414 99.78
0.003 8 0.8480 0.8481 99.57
0.003 8 1.0600 1.0623 99.86
0.003 8 1.0600 1.0582 99.47 99.8 0.8
0.003 8 1.0600 1.0535 99.03
0.003 8 1.2720 12722  99.72
0.003 8 1.2720 1.2812 100.43
0.003 8 12720 12751 99.95
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Fig2 HPLC chromatograms of related substance tests
A. test sample solution; B. mixed solution control; 1. creatine; 2. creati-

nine; 3. creatinine phosphate
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Tab 4 Results of content determination of related substance

in 3 batches of samples( %)

S WRR WUERNT BRRRURRIT  HAt A P
20111211 0.025 0.022 0.015 0.16
20111221 0.028 0.021 0.011 021
20111231 0.029 0.024 0.014 0.19
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