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Analysis of polymer impurities in penicillin sodium for injection

LI Jin, YAO Shang-chen, HU Chang-qin
( National Institutes for Food and Drug Control, Beijing 102629 , China)

[ Abstract] Objective;To establish a method for determination of polymer impurities in penicillin sodium for
injection. Methods: Penicillin sodium was dissolved by water to prepare penicillin polymer stock solution. High
performance size exclusion chromatography method ( HPSEC) and column switching-LC/MSn method were used to
separate and deduce the weak retention impurities in polymer impurity solution and the specificity of HPSEC method
was evaluated. A RP-HPLC method for polymer analysis was established with a C,; column, using gradient elution
by the mixed solution [ phosphate buffer solution (pH 3.4)-methanol (72:14) ] and acetonitrile, and the RP-HPLC
method was validated. Results:4 polymers, their isomers, one dimer degradation and some small molecular impurities
were identified in the polymer impurity solution. Polymer impurities were liable to be co-eluted with small molecular
impurities by HPSEC method, which resulted in poor quantification accuracy and specificity. 3 indicative polymer
impurities were detected by RP-HPLC method with effective specificity, including 2 dimers produced by different
polymerized patterns. Conclusion: HPSEC cannot effectively control the polymer impurities of penicillin sodium for
injection. The established RP-HPLC method has good specificity and high sensitivity for the determination of impurities
in penicillin sodium polymer for injection.

[ Key words] penicillin sodium for injection; polymer; impurity; column switch-LC/MSn; high performance

size exclusion chromatography method; 2D-HPLC; B-lactam antibiotics
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669.21 unk-1a 353.12 unk-1b 353.12 unk-5a
335.11| 354.12
\ /
\ /
309.13 \ |/ 68722
157.30 670.21 160.04 301,96 528.18 160,04\ /52818 | a5 22
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% 2 RP-HPLC JE 40 51 2% — Wi &

HFmmr M TR(M,) 7T né e FRIE T BT =) fhap 25 4y
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unk-1b 527 CreHyyN; 0,8 528.2[M+H]* 353,309,174 ,160 TR R E 1(NO.5)
unk-2 527 CpeHygN; 0,8 528.2[M+H]* 510,353,309,160 TR R & 1(NO.5)
unk-3 527 CyeHyyN; 0,8 528. 1[M+H]* 353,309,174,160 TRAR R & 1(NO.5)
unk-4 527 CreHyyN; 0,8 528. 1[M+H]* 392,353,160 TR R [& 1(NO.5)
unk-5a 686 Cy, HygN, 0,8, 687.2[M+H]* 528,353 ,335,160 TR & 1(No.3)
unk-5b 668 Cy, HygN, O S, 669.2[M+H]* 494 157 ZRER T B & 1(No.2)
unk-6 668 C3, HygN, O S, 669.1[M+H]* 494 157 TRk R & 1(No.2)
unk-7 316 — 316.1[M+H] * 289,257,239,215,171 FEE MY —
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3.3.2 LLOD 5 LLOQ &5 E£M,HHEX KKK
I+ ZRKBEMY (unk-1) FHER _RIEK ] 54
R+ ZRIE (unk-5) FHER ZRIEK T 4K
(unk-6) % 3 A& P 4% i i) LLOQ H1 LLOD
A —F, LLOQ 2%k 7.78 x 107° 1. 11 x 10 7%,
7.43 x10 7 pg; LLOD 43 51 2k 4.47 x 10 7%, 1. 43 x
1077,1.34 x10 7 pg.

3.3.3 HMRREMELE HEERREASWEILN
R, E IS BRRE & I B I FH A T o A, B
R 3

3.3.4 HmEMWSLE EEmHAE KA 3 K
SEATHURE DU 2 A5 30 0 T RAK T+ RAK A i 0
MAE A 1.18% (RSD =0.49% ) . Rk [ 7
P + Z SRR M AR & 3t 1. 66% (RSD =

0.35% ) . RIK 1 SHRMIEEE /3N 1.41%
(RSD =0.01% ) , Ut BHZ 5 ¥k 0 B 2 Pk R 4f .
3.3.5 MmAHMESLR MR (32 °CL,34 C,36 C)
Wi4(0.9,1.0,1.1 mL-min ") g 48 i , RP-HPLC i
SRR ER G =Y = ST RNNE Sa 7/ P i N IRV Rtk
T AR X IR A W 4% 0 43 85 BE ) 22 K, CAPCELL
MGII C s Fl Kromasil C 83545 AT DU T db 23 254
T ERREREGWRIE.
3.4 RP-HPLC FH#HitilmWREYWEE

K JH RP-HPLC 43 B sl it 1 SR 5 9 A 5, L
K10, DAT LY 3 A4 R K (35 i o 45 £ R 2R
GRS B RETEREYR SR,
S5 SR AEVE ST T R 2 AR o A I ) B G
F 23R B 2 o e, BV SR ) 4 1 B AR T A RR

225 nm
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2 o N
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3 N7 ¥ 3 S maE
< U YR Y
1= A RO N B 1 REMARER
T T T W I —
L 2 i
L 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
t/min

B 10 RP-HPLC i 73 B 585 W) 23 o 75 0 0 ) 77y e 78 0 33 1]

f %

KLz ] HPSEC 3% \RP-HPLC ¥ 2D-HPLC
% VI #-LC/MSn 35 25 0 AT 80K IE W] T HPSEC
LT S 8RR G4 J5 ik R Rk
2%, oy 52 BNy 7 A SR G g 4 RP-HPLC 3%
ST R R RS W AR L R AL Tk LT
RGN N KRR CRA R CC S e I D)
TE O 7 % 3R RE o P i 3R W 2% ot AT R T
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