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Sudy on the structure of an unknown impurity in carboplatin
injection and the relationship with the excipient
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Abstract: The study was designed to establish a 2D UPLC-QTOF method to extrapolate the structure of
an unknown substance in carboplatin injection and its relationship with the excipient. By using phenyl-hexyl
column (250 mm x 4.6 mm, 5 pm) with mobile phase consisting of tetrabutylammonium sulfate buffer (pH
7.5) and acetonitrile in gradient elution mode, an unknown impurity in carboplatin injection was found and
quantitatively determined. Then a2D UPLC-QTOF, HSS T3 column (100 mm x 2.1 mm, 1.7 nm) was employed
to confirm the molecular weight and the structure of the unknown impurity (el ectrospray ionization source, positive
ion mode, MS™ mode) with mobile phase consisting of 0.1% formic acid and acetonitrile. The relationship
among impurities, APl and excipient was investigated by accelerated stability test with ICP-MS/MS, ICP-AES.
Results showed that disodium edetate in the formulation interacted with carboplatin producing an unknown
impurity containing platin, and induced the increase of 1,1-cyclobutanedicarboxylic acid. The research should
be done on the rationality of the addition of disodium edetate in such injections containing heavy metals.

Key words: carboplatin injection; impurity containing platin; disodium edentate; 1,1-cyclobutanedicarboxylic
acid; 2D-LC-MS-QTOF
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Figurel Structure of carboplatin
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Figure 2 Typical chromatogram of the related substances in
carboplatin injection. 1. Carboplatin 2: Maximum unknown
impurity
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Figure 3 Typical chromatogram of the related substances in

carboplatin for injection. 1—4: Impurities; 5: Carboplatin

Table 1 Determination results of unknown impurities in car-
boplatin injection

Maximum Maximum

No. Strength i #:;t?gy/&) No. Strength i #:;t?gy/&)

(RRT=13) (RRT=13)
1 10mL : 100 mg 0.57 9 10mL :100mg 0.59
2 10mL : 50 mg 134 10 10mL :100mg 0.59
3 10mL : 100 mg 0.56 11 10mL : 50 mg 1.31
4 10mL : 100mg 0.56 12 10mL : 50mg 1.30
5 10mL : 100 mg 0.60 13 10mL : 100mg 0.60
6 10mL : 100 mg 0.72 14 10mL : 100mg 0.60
7 10mL : 100 mg 0.56 15 10mL :50mg 135
8 10mL :50mg 134 16 10mL :50mg 1.34

®/M T 0.3%.
2 REZEREHDH

SR P b3 2 R T B T R A% 1, X R A
TSPV R B B KRR TE R 2R JTUEAT S5 58 o R ARG
WAk K, 5K 24583,
21 HEMWEX S FREMSFR KBS P A
JR (RBEIAIZ) 20~25 min) TN - 4E3E R G
WMo —dE—g ks B i miz 2y 502.07, ik es
H 1 vz Ay 485.05, it i &R 2 AR A 2R o A, A
HEM myz 4 502.07 19 7] fE 59 F A CroH17N308Pt, miz
9 485.05 7] e 731 A CroH14N20gPt, CioH17N30gPt
9 CioH1aNOgPt [ 0, T L 07 S VAR R
Jii— A s (B 4).

a 100 503.0738
502.0719
504.0743
-
-]
f
L5
S
g
2
£ 50
=
o
v
z
=
= 506.0771
527,0735
486.0485 18,7534
0. ity 507.0770 .53?-‘-?’?0? .

470 480 490 500 510 520 530 540 550 560 570
b mz

100 187.0721
-
<
L5
S
E 486.0479
2 o 487.0482
E 485.0455
-]
= 164.9220
z
=
S
o 143.0823 427.0346
307,0060 3841 0268
127.0868 | e, LI i
bdhibal " 488.0484

0 !
100 150 200 250 300 350 400 450 500 550
mz

Figure4 MS spectra (a) and MS/M S spectra (b) of the unknown
impurity (tr = 25.3 min)
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Figure5 Structure of edetate calcium disodium (a) and possible
structure of the unknown impurity in carboplatin injection (b)
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Table 2 Study on the content of the unknown impurity at
different ratio of EDTA-2Na (%, n=2)

Content/%
EDTA/%
Day 1 Day 2 Day 3 Day 4
0.02 0.2 0.37 0.61 0.7
0.04 0.24 0.5 0.89 1.19
0.1 0.28 0.64 1.25 1.88
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Table 3 Comparison of the content of the unknown impurity
using different method (%, n=2)

Content / %
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HPLC ICP-MS/IMS
1 1.48 212
1.43 2.02
1.43 2.05
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