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MALDI ToF-MS

A Direct Molecular Weight determination of synthetic polymer
using a MALDI-TOF Mass Spectrometer

Tetsuya AKASAKI, Yukihiko YAMAZAKI, Tsutomu KUMAZAWA"
“Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo-shi, Chiba-ken, 271-0076 Japan

Matrix-Assisted Laser Desorption lonization Time of Flight Mass Spectrometry (MALDI ToF-MS)
introduced in 1988 is able to determine higher molecular weight of polymers (for example, protein,
oligosaccharides, oligonucleotides, and synthetic polymers) than conventional mass spectrometry.

On the other hand. Gel Permeation Chromatography, which is another commonly used method for
polymer molecular-weight determination, is a relative method and relies on whether molecular shape of
standard may or may not be similar to that of the polymer under investigation.

In this paper, we report the details of information on polyethylene glycol (PEG) , PEG-derivative, and so
on, which is obtained by MALDI ToF-MS. and we compare these results with those obtained by
conventional Gel Permeation chromatography. This report will prove that MALDI ToF-MS gives new
useful information on the molecular structure of samples, and so on.
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Fig.1 MALDI-Tof mass spectrum of (a) SURSTANCE P, (b) ADRENOCORTITROPIC
~ HORMONE, for Calibration of Time of Flight Mass Spectrometer
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Fig.2 MALDI-ToF mass spectra of (a) Polyethylene Glycol 400, (b) Polyethylene Glycol
#1000, (c)Polyethylene Glyethylene Glycol #2000, (d) Polyrthylene Glycol 4000 (Average M.w. 3000)
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Fig.4 Two types of mass spectrum of Polythylene Glycol #1000, (a) MALDI-ToF mass spectrum,
(b) positive ion FAB mass spectrum
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Tablel. Assignment of MALDI data and FAB data
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Fig.5 Relationship of the rate of Peak Area and the rate of mole on MALDI- ToF mass
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Fig.8 Structures of two polyethylene glycol derivative, (a) Polyethene glycol-disuccinate, (b) Polyethylene glycol-bis- amine
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Fig.9 Gel Permeation Chromatograms of (a) Polyethylene glycol-disuccinate (mobile
phase : chloroform), (b) Polyethylene Glycol-bis-amine (mobile phase
chloroform), (c) Polyethylene glycol-disuccinate (mobile phase : water)
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Fig.10 MALDI-ToF mass spectra of (a) Polyethylene Glycol-disuccinate, (b) Polyethylene Glycol-bis-amine
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Fig.11 Comparison between molecular weight by MALDI ToF-MS and by Calibration curve from
Gel Permeation Chromatogram (Chloroform system)
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Fig.12 Comparison between molecular weight by MALDI ToF-MS and by Calibratio curve
from Gel Permeation Chromatography (water system)
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Fig.13 Molecular model of Polyethylene glycol-disuccinate in water
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