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Determination of Related Substances in Methylphenidate Hydrochloride for Injection by HPLC

ZHANG Xueling', WANG Chaozhong’, JIA Shoushi®, YU Xiaoqiu', ZHANG Liancheng’ (1. Dept. of Pharmacy,
the Second Affiliated Hospital of Qigihar Medical College, Heilongjiang Qiqihar 161006, China; 2.Qiqihar Cen-
ter for Food and Drug Control, Heilongjiang Qiqihar 161005, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of related substances in Methylphenidate hydrochloride
for injection. METHODS: HPLC method was adopted. The determination was performed on Waters symmetry Cis eolumn with mo-
bile phase consisted of methanol-0.01 mol/L potassium dihydrogen phosphate solution (60:40, V/V) at the flow rate of 1.0 mL/min.
The detection wavelength was set at 210 nm, the column temperature was 35 °C and sample size"Was®l0 uls RESULTS: The linear
range of impurity A and B were 0.02-3.0 pg/mL (#=0.999 8). The limits of quantitatiohiwere 0.2,/0.6 ng, and the limits of detec-
tion were 0.06, 0.2 ng, respectively. RSDs of precision, stability and reproducibility. were all lower than 2.0% ; recoveries were
98.2%-100.0% (RSD=0.56% ,n=9), 98.0%-100.3% (RSD=0.70% 3n=9),, respectively. CONCLUSIONS: The method is sim-

ple, accurate and suitable for the determination of related substance in. Methylphenidate hydrochloride for injection.
KEYWORDS Methylphenidate hydrochloride3sHPLC ; Related substance; Impurity A; Impurity B
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Start Empower 3 {8 i T {F ufi ( 3 [E Waters /A #] ) ;
BP211D %Y Hi, F K - (i £ Mettler -Toledo 2 H ) 5 Mil-
1i-Q Advantage A10 AU 417K {X (32 [E Millipore 22 7] ) .
1.2 #ARE5RF

T S FH R R R P g (b RS 250 B A A RS #
5 :121102,130401 130901, K% : 20 mg/37 ; TR 4575
T 254 R ), #ES- 2 140311, 130801, 131109, HiA% : 20
mg/37 ) 5 EhER R FH R X RE A 0 i A 1k T A BR A
AL, 415 : 100305-201401, 4 & : 99.9% ) 5 4= Ji A X BE i
(#£5:201302 -1401, 4 & : 99.8% ) . 4% 5t B X BR & (41t
5:201302 -1703, 4L . 99.8% ) #40) F ERINFE I A MRk
FA B F] B s el , AR el Kol
HBatiK
2 FiEE&HR
2.1 &G

6, 1% #4: . Waters symmetry Cs ( 150 mmx4.6 mm , 5
um) 5 Vi shAH : FEE-0.01 mol/L Ml — S AN A (60 : 40,
VIV) 3 i : 1.0 mL/min; A9 K 2 210 nm; A3 2 35 °C;
PR 10 ul.
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A.system suitability solution; B. mixed control solution; C. test sample
solution; D. blank solution; 1. impurity B; 2. methylphenidate hydro-
chloride; 3. impurity A
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Fig1 HPLC chromatogram of system suitability test
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7, BpAE
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A.destroyed by light; B. destroyed by acid; C. destroyed by base; D. de-
stroyed by oxidation; E. destroyed by high temperature; 1. impurity B;
2. methylphenidate hydrochloride; 3. impurity A
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Fig2 HPLC chromatogram of destructive test
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B 2.2, 17 BT TR A5 % Bl I8 0 i, N
SAHTEE 1 mL & 450 A 445 B4 0.02,0.1,0.5,
1.0.2.0.3.0 pg A9 RHNRE A X SA W . B EIR R ATR
AN R SV RO, F2. IR A SRR RE I8
ST . DLZRIT A 24T B B i M J (o, pg/mL) g i
ApbR SRR (p) AR TE R BT, 1524 0T A (245
B[R 535 y=4.382x10"—5.148x10°(»=0.999 8) .
y=4.423x 10'x—5.162x10°(r=0.999 8), ZEFFKM], 4%
A S5 B AGIN J5T v B M 1R 0.02~3.0 pg/mL.
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AW oR 10 1B, A5 SR (LOQ) s 2415 M b K 3: 1B,
SRR (LOD) . £55%, 4251 A (425 B 19 LOQ 4331 -y
0.2.0.6 ng,LOD 434>/ 0.06 ,0.2 ng.
2.7 RBEERR

B 2.2.17 0 TR AR X B Sl VAR o, 2,17 T
TSR I SR T A . S5, 24 A T B I
T ALK RSD 4351 4 0.46% .0.52% (n=6) , FRILLEHKG
R
2.8 TRl

B2.2.27 0 A S A (L5 121102) 16 &, 43
BT P CE 0.2 .4, 8, 10,12 hiHE 2.1 F {43
SAERE SE i SRR . 25 R AR T A 2R B U1
TR RSD 435124 0.64% .0.58% (n="6) , 2 B4 i 1
WRAE IR 12 h NFA Bk BT
29 EBEESHAR

BURE AR (165 121102) 38 &, B F 50 mL S R
FIMA“2.2. 1" FIRA X BRI 7 mL, 4% 2.2.27 101
75 W A5 AR A VA TR, TR 2.1 IR (A A BRI
FE ORI 24 A 4 BROsR & 2558,
A=A 245 B SF- 5% R 43518 0.06% ,0.02% ,RSD
538 0.52% .0.97% (n="6) , FRIIA L EZ M RIT.
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BORE S (L5 2 121102) 38 &, 229 17, 4351 & F 50
mL I, A P B A 2% A 2% B R
Fi2.2.27 BT J5 il g A S T, B 2.7 IR 8
PSRRI A , T S T AT SRR [mSoR | 25
W21,

F1 MERKRKXBLER (n=9)
Tab 1 Results of recovery tests(n=9)

BWE  OREER,  REA AR, WEE,  MEEG THNEE RS,
J mg &g Bg pg % WK% %
A 46.29 7.648 6.036 367 99.8 9.2 0.56

1
46.01 7601 6.036 13.58 99.1
46.18 7.630 6.036 13.56 98.2
46.11 7618 7.042 14.61 99.3
46.12 7.619 7.042 14.62 99.4
46.15 7624 7.042 14.59 98.9
46.12 7620 8.048 15.67 100.0
460.17 7628 8.048 15.56 98.6
46.07 7611 8.048 15.59 99.1
JIEB 46.19 6.427 6.108 1251 99.6 99.4 0.70
46.04 6.405 6.108 12.52 100.1
460.14 6.420 6.108 1251 99.7
46.11 0415 7.126 13.49 99.3
46.12 6.416 7126 1351 99.6
46.12 60417 7126 13.40 98.0
46.18 6.425 8.144 1447 98.8
46.04 6.405 8.144 14.50 99.4
46.07 6.410 8.144 14.58 1003
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VR, PR 2. 17 TN G AR PR RN E |, 10 SR T AR
TR A BB & & 4R AR 2.
F2 HEMAXRYERNESER(n=3,%)

Tab 2 Results of related substance determination

(n=3,%)

Ftts A JBB
121102 0.064 0023
130401 0.072 0.011
130901 0.038 0032
140311 0.082 0.009
130801 0.07 0017
131109 0.055 0.033
3 itig
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TRV EE A S AR B X % T AL AT B Gy 1 1
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J5T B U W UG, BB AR I AL s DA E-0.01 mol/L
TR — SRV (602 40, 17V) M SRR, 2 it A 2%
B IR LT , H 53R R H R (B 04 R 21 8 4 0, 4%
o 1% 1 B A B =4 000, A I, A 56 3k 5
fi-0.01 mol/L #R — 2V IR (60 : 40, V/V) AT Y
sl
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