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Determination of C components and related substances in
gentamicin sulfate tables by ion chromatrography

LI Qian, MEI Qian, WANG Li—ping, LIU Ying

( Henan Institute for Food and Drug Control,, Zhengzhou 450003, China )

Abstract Objective: To establish an ion chromatography method for determination of the C components and
related substances of gentamicin sulfate tables. Methods: A ThermoAcclaim"™AmG C,4( 4.6 mm x 150 mm,
3 um ) column was used, the mobile phase was 0.7% trifluoroacetic acid ( containing 0.025% pentafluoropropanoic
acid and 4 mL of 50% sodium hydroxide solution, adjusted pH to 2.6 with 50% sodium hydroxide solution ) —acetonitrile
(96.5:3.5). The flow was 1.0 mL * min", the post—column solution was 2% sodium hydroxide solution and the
flow was 0.3 mL * min™', the column temperature was 35 °C. Pulsed amperometric detection was used with the working
electrode of gold electrode ( 3 mm ) , and working mode of a four potential waveform. Results: The linear ranges of
gentamicin C,, C,,, C,, and C,, were 1.328-132.8 pg* mL™", 1.606-160.6 pg* mL™"', 7.378-737.8 ug* mL™", 1.276—

127.6 pg * mL™" respectively, the range of recoveries were 98.2%~101.8%. The linear ranges of sisomicin and
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micronomicin were 2.632-52.64 pg - mL™" and 2.006-25.07 pg* mL™" with the detection limits of sisomicin and

micronomicin of 0.01 pg and 0.02 pg, respectively. The related substances and gentamicin ¢ components could be

separated completely. Conclusion: This method is accurate and sensitive, and suitable for the quality control of

gentamicin sulfate tables.

Keywords: gentamicin sulfate tables; gentamicin C components; related substance; ion chromatography ; pulsed

amperometric detection; quality control
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LM (EAE3 mm), S TN Ag-AgCl B 5 H
W, TAERA YA PEIE (T1: 0~0.4 s, E1: 0.1 V;
T2:0.41~0.42 s,E2:-0.2 V;T3:0.43 s, E3: 0.6 V;
T4:0.44~0.50 s, E4: -0.1 V), &30 IR 30 °C, FEil
35 C, #FHf o 20 pL.
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# C,(gentamicin C,) 4. /)N i 2 F (micronomicin ) 5. JK K5 & C,,
(gentamicin C,,) 6. IRKFEZ C, ( gentamicin C, )
E1RABZRFEAEEILE
Fig.1 Chromatograms of gentamicin system suitability
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Fig. 2 Chromatogram of blank excipient
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A& C U MLERTREE C (pg - mL™), I LU Ay A
i, DL TR A AR AR AEA TER L T3, AR IR R R R
Cro KRR G JKRER G JKRER C, Ay [HIA
Ji e (n=8 ) MR VT, IR R4S C 4
PERRF R (W 1),

RABEE CHSLKMEER

Tab.1 Results of linearity tests for gentamicin C components

C 415

( C component )

(linear range )/ ( pg - mL™")

K K#EZ C,,( gentamicin C,, ) 1.328~132.8
JRKEEER C, (gentamicin C, ) 1.606~160.6
RKBEZ C,, ( gentamicin Cy, ) 7.378~737.8
PR Z C, (gentamicin C,) 1.276~127.6

[y 75 7
( regression equation ) '
A=2.148C +1.673 0.999 8
A=2.298C +0.485 0.999 9
A=3.011C -0.230 0.999 9
A=2.937C -1.106 0.999 9
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A G BT A AR BT 5 53 5 0.8% . 2.6% . 0.8%
2.7%, RSD 43 5 4 0.93% . 1.8% . 0.84% . 1.5%, 3% M
ZT R R AT
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361 KKREZXRCHD BEMB 222" BT
PR K5 0T BRI, PR KR 45 C 443 344 4 %t
WeRESR LIMEME L (SIN) 1001 3, IR KRB R C, K
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435 9 0.02.,0.03.0.02 2 0.02 pg; LA 15 e 1 (S/N)
F 31, KKEE C, KKRER C, KKREE G,
FRKREZR C, BRI R BR 439124 0.01,0.02,0.01
0.01 pg. RERMEREE LA 3,

Q 30
<
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N 1 9
p r A S Armen
o
0 10 20 30 40 50 60 74 t/min

1. KREZ Cld( gentamicin Cy, ) 2. RKREE G, ( gentamicin G, )
B3 KAXEBZRC,RKAEZCANEETREILHE

Fig. 3 Chromatogram for limit of quantitation of gentamicin C,, and

gentamicin C,

362 AXYBT BB 2237 WTF ALY
JEON BRIV, UM EE (SN D) S 10 0 13, PERK
B RNER R I E i R RRAM51R 0.02 pg 2 0.03 pg;
PIEMELE (SIN) A 3 : 13, THROKE M/ NEE R
K BR 43514 0.01 pg & 0.02 pe. AR & E L
K 4,

nC
30

{55 (signal) /nC
=
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Fig.4 Chromatogram for limit of detection of sisomicin
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®2 KAEZR CANEKERRELER (n=3)

Tab.2 The results of recovery for gentamicin C components

C 45 A IS e SR RSD/
( C component ) (added ) /mg (detected ) /mg (recovery ) /% ( mean recovery ) /% %
KR#EE €, ( gentamicin C,, ) 1.08 1.10 101.7 101.1 0.71
1.09 1.10 101.2
1.06 1.06 100.3
1.36 1.35 99.1 99.0 0.24
1.37 1.36 99.1
1.37 1.35 98.7
1.63 1.61 98.4 98.4 0.10
1.59 1.56 98.4
1.57 1.54 98.4
PRKFEZ C,(gentamicin C,) 1.31 1.32 100.6 100.8 1.0
1.32 1.34 101.8
1.28 1.28 99.8
1.64 1.63 99.4 99.2 0.33
1.65 1.64 99.3
1.66 1.64 98.8
1.98 1.94 98.2 98.3 0.11
1.92 1.88 98.2
1.90 1.87 98.3
PRAER C,, (gentamicin Cy, ) 0.60 0.60 99.7 99.7 0.82
0.60 0.61 101.2
0.59 0.59 99.9
0.75 0.74 98.4 98.5 0.24
0.76 0.75 98.8
0.76 0.75 98.4
0.91 0.91 99.9 99.7 0.24
0.88 0.88 99.5
0.87 0.87 99.6
RARFFE C, (gentamicin C, ) 1.04 1.02 98.4 98.8 0.45
1.05 1.03 98.7
1.02 1.01 99.3
1.30 1.31 100.4 99.4 0.89
131 1.30 98.7
1.32 131 99.0
1.57 1.54 98.3 99.2 0.94
1.52 1.53 100.2
1.51 1.50 99.1
RO E )
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®3 AXRYREKHRREER(n=3)

Tab.3 Results of recovery for related substances

C 415 VN IR STy & SER IR RSDI%
( C component ) (added ) /mg (detected ) /mg (recovery ) /% ( mean recovery ) /%
PEZR AL (sisomicin ) 4.08 4.14 101.5 100.9 1.0
3.96 3.95 99.7
4.06 4.13 101.6
5.00 5.04 100.7 99.4 12
5.05 5.00 99.1
4.96 4.89 98.5
5.98 5.88 98.4 99.2 1.7
5.94 5.83 98.2
5.95 6.01 101.1
/IR 2 (micronomicin ) 3.99 4.07 101.8 101.1 1.4
3.99 3.96 99.4
3.99 4.07 102.0
5.03 4.95 98.5 98.8 0.34
4.99 4.95 99.2
5.01 4.94 98.7
5.95 5.86 98.6 99.5 0.87
6.01 5.99 99.7
5.98 6.00 100.3
F4 BBKRKAERRFNCHDER
Tab.4 The results of C components for gentamicin sulfate tables
BT EHEE (ion chromatrography )
T - ,
Al ( dosage Eiin=2 XS E 4 (relative content ) /% tr/nFr i (labeled content ) /% B
( company ) form ) (lot No. ) . . . ¢ . e . BT B ( potency ) /%
( total labeled content )
A EA 160702 31 33 16 20 291 45.6 18.3 92,9 95.2
(uncoated 170301 32 31 18 19 29.4 443 17.5 91.2 93.8
tablets )
170303 34 30 18 19 315 443 17.7 935 95.0
B WA R 1611241 33 30 18 19 311 46.9 18.0 96.0 101.9
(film-—coated 7519, 32 30 18 20 316 476 19.9 99.1 105.1
tablets )
1701231 33 30 18 19 318 46.7 19.0 97.5 102.4
C WA R 160922 34 28 19 19 33.2 47.3 18.4 98.9 100.4
(sugar- 161010 31 29 21 19 301 483 19.0 973 99.5
coated
tablets ) 161102 35 28 19 19 336 452 18.4 97.2 100.0
161133 35 28 19 18 29.6 39.0 14.9 835 103.4
161134 35 28 19 18 29.9 395 153 847 102.6
161137 33 28 20 19 284 404 16.2 85.0 102.0
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0 0 2 30 40 50 60
1 JRKE# C,, (gentamicin C,,) 2. KRB R C,(gentamicin C,) 3. JK
KFFE C,, (gentamicin C,, ) 4. JKRFFE C, ( gentamicin C, )
5 MBKAXEHRR CANNWERLE(HS 20161001)
Fig.5 The chromatogram of gentamicin sulfate tables( lot No. 20161001 )
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RGP E R, H AR TR MR E
ENELE S DS F R N e ST P S T N+
A C AR AR R & 6, TR PG v 7

5

=100
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INEBE RN 1.7%~2.2%, V5 R K BN 4.0%~5.1%,
HAth B KB 2R N 3.0%~5.0%, HAth 2% i N
13.5%~16.0% , 45 R 1% m . RRE R 7oA ) ol
ML S E ISR 5 A 6,

K5 BMBRAEZANAXNMRER

Tab.5 Results of related substances for gentamicin sulfate tables

Al pralpit] Elin=2 INEEER PIRAA BERIR SN B/ HoftbZ i 2 i
( company ) (dosage form ) (lot No. ) (' micronomicin ) /% (sisomicin )/%  ( other largest impurity )/% ( other total impurities ) /1%
A ESn 160702 1.8 0.2 0.3 15
(‘uncoated tablets ) 170301 21 05 05 28
170303 2.0 0.4 0.4 25
B T R 1611241 22 0.5 0.5 2.8
(film-coated 1701191 23 0.4 0.4 2.8
tablets )
1701231 24 0.5 0.5 2.8
C WA R 160922 2.7 0.8 0.7 3.2
( sugar—coated 161010 2.5 0.8 0.7 2.7
tablets )
161102 2.7 0.9 0.8 3.0
161133 1.8 42 34 14.6
161134 1.8 4.1 3.4 14.0
161137 1.7 4.0 3.2 13.6
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Fig. 6 The representative chromatogram of gentamicinsulfate tables
(1ot No.170102 )
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%457 ThermoAcclaim™AmG C s (4.6 mm x 150 mm,
3 wm ) . SHISEIDO CAPCELL PAK C,4( 4.6 mm x 250
mm, 5 pum ). TSKgelODS-80Ts QA (4.6 mm x 250 mm,
5 um ) & Apollo C,5 (4.6 mm x 250 mm, 5 pum ) (AiEFE:,
5B ThermoAcclaim™AmG Cig (4.6 mm x 150 mm,
3 pm ) CUREAE AR B EE LR B BT Bt P TR AT
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