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In Kinki University (Osaka, Japan), I carried out surface tension measurement of lysozyme
solution under a supervision of Prof. Yoko F. Yano. I found that the lysozyme molecules adsorb on
air/solution interface, which is a direct evidence of local concentration increase of lysozyme at the
interface compared to that of bulk solution. This strongly support our finding that laser induced
crystallization can be improved by the interface irradiation of laser. On the other hand, in University of
Tokushima, Prof. Shuichi Hashimoto and I carried out highly concentrated discussion about three
topics, 1. Laser heating of single gold nanoparticle induced gold ion reduction, 2. Nanosecond laser
size reduction of gold nanoparticle, and 3. Preparation and characterization of gold nanoparticle doped
titanosilicate crystal. Because this trip ‘was very fruitful, the result introduced in this report will be

summarized in journal papers soon.

ALK EFIS T (Yoko F. Yano)ZBiRHUTEE T B3 # K2 (Kinki University, 7 B A VE A K IRAT) EHIE
B i (lysozyme) K RO R I iR /), 5 BLYA R B 20 F IR R 22 MBS IR S, B RIS E R R0
BETESVE AN T GREAHEREAIR) 3B BLHE BLBRMIA ) BRI SR B M A HE SR — 5 S B A6 iR ]
Fie h A R TR 22 R BRI S T i, B9 — 05T, TE7E S K E (University of Tokushima)lRf, #EAME
—(Shuichi Hashimoto)ZB(5% FnB i it 7m =8 8 : 1. FIH B HINEW B — &R 0L+ S5 840
FIBIR, 2. BRPEFENE SRR THRE, 3. &K TR W RS R EERME, BRE
FATRRMCTETRIN, B 08 e SR B T e

CB%

—~ G R R R I R S 1
. E é!] ----------------- 1
= > i&%i ----------------- 2

g > NN ;{%‘&}%—é‘ﬁ ooooooooooooooooo 4



relationship will continue longer. This time, his research proposal, in which I join as a collaborator, is
accepted, we need discussion about the topic. Additionally, I have to improve Prof. Hashimoto’s

equipment about single nanoparticle spectroscopy because he faces to some technical problem.
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1. Surface tension measurement of protein solution at Kinki University
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Prof. Yoko F. Yano is one of the authority of surface analysis in Japan. Her major topic is
X-ray analysis of solution surface, however, she is also good at traditional surface analysis for the
reference. One of the traditional surface analysis is surface tension measurement.
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I prepared lysozyme buffer solution and measured surface tension as a function of lysozyme
and salt concentration. Concerning lysozyme concenctration dependence, we found that the value of
surface tension in lysozyme solution is much lower than that of water, indicating that the lysozyme
molecules adsorb on air/solution interface (Fig. 2). Moreover, it is revealed that the surface tension
decreased with increasing lysoyme concentration. This suggest that the coverage of lysozyme at the
inface increases with lysozyme concentration. In other words, the local concentration of lysozyme is

much higher at interface than that in bulk solution.

Surface Tension measurement

1. Lysozyme concentration dependence
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With increasing lysozyme concentration, the surface tension decreased.
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Coverage of lysozyme at the interface increases with lysozyme concentration.
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Next, in the experiment of salt concentration dependence, I found that the surface tension of

lysozyme solution does not strongly depend on the amount of salt (Fig. 3). It is well known that adding
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Numerical simulation
of bubbling at gold nanoparticle surface
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After bubble formation around gold nanoparticle,
light scattering spectrum of the particle shifts to
blue wavelengh.
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I successfully measured surface tension of lysozyme buffer solution. This means that we
have got a direct evidence of lysozyme interface adsorptioﬁ. This strongly support our assumption that
the crystallization improvement at air/solution interface irradiation of femtosecond laser pulses can be
explained by the local concentration increase of protein at the interface. I think my recent progress is
under a nice way. So, [ am now summarizing journal papers in hurry.
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Thanks to MOE-ATU project, we Prof. Hashimoto and I can continuously collaborate each
other and have already been accepted totally four papers by Journal of Physical Chemitry C. And
thanks to this business trip, our relationship became more tight and the new research topic could be
started smoothly. The current topic will be also summarized in journal papers soon and the new topic
will give some results in near future. Hopefully we can continue this collaborative work, because the

topic of collaborative work,



