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Desorption/ionization on porous silicon (DIOS) is a novel matrix-free variant of laser desorption/ionization
(LDI) techniques for mass spectrometry. The DIOS chips are produced by electrochemical etching of silicon
wafers under light exposure. In the present report, the optimal conditions, regarding resistivity of silicon wafer,
etching current density and etching time, for making DIOS chip with better ionization performance are
described. In addition, the DIOS mass spectra of various synthetic polymers including polyethyleneglycol,
nonylphenolpolyethoxylate, nonylphenolpolyethoxylatesulfate, polymethylmethacrylate are compared with the
matrix-assisted LDI mass spectra.
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Fig. 1. Schematic representation of electrochemical
etching device for preparing DIOS chips (upper).
A DIOS chip is taped on a stainless sample
stage which was prepared in-house to offset the
chip thickness (lower).
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Fig. 2. Effect of etching current density on the positive ion DIOS mass spectra of angiotensin I: (a) 5, (b) 20, (c) 33, and (d)
66 mA cm 2. The mV values represent the peak intensity of a base peak.

Angiotensin [

243

JanUhm N FTT

1297 (b) 5 min
10 mV

o]
1200 1300 1400 1500
Mass/Charge

10 1297 1] .
80] (a) 1 min
/ 60] 363 mV
50 403
20
0.
1200 1300 1400 1500
0 l Mass/Charge
] i
200 400 600 800 1000 1200 1400 1600 1800 2000

Mass/Charge

Fig. 3. Effect of etching time on the DIOS mass spectra of angiotensin I: (a) 1 min and (b) 5 min.
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Fig. 4. Positive ion mass spectra of polyethyleneglycol: (a) MALDI and (b) DIOS. The circles indicate the matrix related

ions.
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Fig. 5. Positive ion mass spectra of nonylphenolpoly- ethoxylate: (a) MALDI and (b) DIOS.
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Fig. 6. Negative ion mass spectra of nonylphenolpoly- ethoxylatesulfate sodium salt: (a) MALDI and (b) DIOS.
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