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Fig. 1 A scheme of the laser beam irradiation.
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Fig. 2 MALDI mass spectra of photodegradation products for PEG6000 with 5 min laser irradiation ; (a) 1 mg/mL
of PEG6000 without irradiation, (b) 30 mg/mL, (c) 10 mg/mL, and (d) 1 mg/mL
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Table 1 Structures and relative intensities of laser photodegradation products of
PEG6000
Structures Relative intensities

Concentration (mg/mL)

A HO%\/%P 80"

Al OV\OJ(\/ O} H 60
n
%\/ O>v/0
HO
n

B 100

ol

1 10 30 UD (1 mg/mL)"
100 100 60
50 40 20
70 50 100
N.D.? N.D. 30

HO %\/q
o

a) Not detected.

ments of 3 or 4 different spots are less than 20 % for all of the relative intensities.
results of ultrasonic degradation (UD) in ref. 9.
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Fig. 3 MALDI mass spectra of photodegradation products for PEO-b-PPO with laser irradiation of 0-10 s.

Table 2 Structures and relative intensities of laser
photodegradation products of PEO-6-PPO

Structures Relative intensities

Irradiation times (s)

1 5 10

o b)
HO H 100 100 80
n

S

o )
b HO N.D. N.D. 5
n
o
ot
n
N.D. 70 100
o\ 0O
HO
n
HO o
~ 0 >H N.D. N.D. 5
n

a) Not detected. b) The relative standard deviations obtained
from repeating measurements of 3 or 4 different spots are less
than 20 % for all of the relative intensities.
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D, KIIZBEMRL 20 2s, AREEICIIEHRTS. 7on
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MALDI-MS D530 % 4T > 72, L — = LI EHHT O Fig. 6a T
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BT, 3,45 PDMS OFWHBART 5 2 L A5T TITH
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7y TR RREESNECHEL/ L ED APCI ¥
AANRZ MV Fig. TIZRT. m/z 1000-3000 (ZEAKPDMS
DOH MDA F Y EPBRB I Nz FRREEPTH IR
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Fig. 4 LC-APCl-orbitrap-MS of photodegradation products for PEO-5-PPO after laser irradiation of 10 s; (a) two-
dimensional plots and (b) mass spectrum of RT = 13-16 min.
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Fig. 6 MALDI mass spectra of photodegradation for PDMS5000 ; (a) without irradiation and (b) 5 min irradiation.
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Fig. 7 LC-APCl-orbitrap-MS spectrum of ultrasonic degradation products for PDMS5000.
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Femto-second laser photodegradations of polyethylene oxide (PEG), poly(ethylene oxide-b-
propylene oxide) copolymer and polydimethylsiloxane (PDMS) were studied to investigate the
degradation mechanism. MALDI-TOFMS and LC-APCI-MS were used for detail structural
analysis of the degradation products. The results indicated that laser photodegradation pro-
ceeds within a few minutes in both aqueous and organic solutions. The degradation products
of laser irradiation were identical to those of ultrasonic irradiation, but were not to those of
thermal degradation in an aqueous solution using high-resolution mass spectrometry.
Therefore, it is suggested that the mechanism of laser photodegradation of the polymers is due
to the physical bond scissions through cavitation, just like ultrasonic degradation and the chem-
ical reactions of the polymer chains with radicals formed from solvent or dissolved oxygen in
laser-ablation.

Keywords : poly(ethylene oxide-block-propylene oxide); polydimethylsiloxane ; femto-second
laser photodegradation ; MALDI-MS ; LC-APCI-MS.



