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Identification of low molecular weight heparin by NMR
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Abstract Objective: To establish an NMR method for the identification of low molecular weight heparin.
Method : Carbon nuclear magnetic resonance ("C-NMR ) spectra were collected by using a Bruker Ascend 500
spectrometer with 5 mm BBO probe. The measurement parameters setting were : acquisition time 1. 1 s, relaxation
delay (D1 )1 s, temperature 40 °C., and spectrum width 8 236. Result: By comparing the "C-NMR spectra of low
molecular weight reference standard and purchased heparin, there were some unique signals in the "C-NMR
spectra, which could be used to identify different types of low molecular weight heparin. Conclusion: 1D "C-NMR
spectroscopy is a specific, simple and convenient method for the identification of low molecular weight heparin.
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Tab.1 Sample information of low molecular weight heparin
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('sample name ) (venders )
number )
1 &5 F 1 JF Z 40 (low molecular weight JF 1
heparin sodium ) (vender 1)
2 T ZE AN ( enoxaparin sodium ) K2
(vender 2 )
3 & T IFZ 45 (low molecular weight J%3
heparin calcium ) (vender 3)
4 & TN ZE 455 (low molecular weight K 4
heparin calcium ) (vender 4 )
5 &7 F = JIFE A (low molecular weight RS
heparin sodium ) (vender5)
6 & T AT ZE 8 (low molecular weight %6
heparin sodium ) (vender 6)
7 AR Z 45 ( nadroparin calcium ) i
(vender 7)
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1. EP FRifESAK T M ( EP reference standards, enoxaparin sodium ) 2. £ 2 (IKIFFZ4H ) (sample 2, enoxaparin sodium ) 3. B 5 (KiATFE

) ( sample 5, enoxaparin sodium )
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Fig.1 The 1D "C-NMR spectra of 3 low molecular weight heparin
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1. EP BRI M 245 ( EP reference standards , nadroparin calcium ) 2. #&5h 7 (IBHIF 245 ) (sample 7, nadroparin calcium )
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Fig.2 The 1D "C-NMR spectra of 2 low molecular weight heparin
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1. EP FRUER AT Z N ( EP reference standard, dalteparin sodium ) 2. i 1 (sample 1) 3. ¥4 6 ( sample 6)
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Fig. 3 The expended and total 1D “C—NMR spectra of 3 low molecular weight heparin
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Fig. 4 The 1D "C-NMR spectra of 7 low molecular weight heparin
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Fig. 5 Overlaid spectra of 15 batches from manufacturer 2
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