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Estimation of Small, Dense LDL Fraction using Dynamic Light Scattering and
Precipitation Method

Suchin Trirongjitmoah
Department of Eleetrical and Electronic Engineering, Faculty of Engineering, Ubon Ratchathant Untversity,
85 Sathonlamark rd., Warinchamrab, Ubon Ratchatham. 34190 Thatland

Abstract: The evaluation of small, dense L. fraction s clinically signiticant. This fraction estimation was newly demonstrated
using the dynamic light scattering and the precipitation method. The feastbility of this technique was venfied with human serum,

C 2012 EOS O8]

Keywords: small dense low density Iipoprotein, dynamic light scattering, precipitation, fraction estimation, autocorrelation, size

distribution

1. Introduction

[t has been reported that small, dense low density
lipoprotein (sdLDL) has cvident association with the
increased risk of coronary artery diseases. Therefore,
the quantitative evaluation of sdLDL fraction in blood
serum became climcally significant [1]. Recently, the
precipitation method for sdLDL cholesterol (sdLDL-C)
measurcment is commercially available. This method
needs a set of two reagents j21. The bimodal solution of
sdL.DL and HDL is separable from human serum by the
first reagent in the pretreatment process, then sdLDL-C
15 measured by using the second reagent [2. 3]
Although 1t seems adaptable to clinical use, the reagent
cost mav be high for screenming propose.

In dvnamic hight scattering (DLS), we have denved
the technique to cstumate the fraction of one kind of
scatterers in a bimodal size distribution. 1t provides the
fraction estmated from the measwred autocorrelation of
wtensity fluctuation of scattered light in DLS without
estimating unreliable size distnibution [4]. In this study,
the method of DLS has been applied after the
pretreatment process of the reagent. Then, the fraction
cstimation of sdLDL 1s obtammable using the derrnved
thecoretical solution. Therefore, this procedure would
reduce the use of secoud reagent. The feasibility of the
proposcd procedure is verified with human serum.

2. Theoretical background

2.1 Fraction estimation

When the size ranges of particles in solution are
available. the solution for the weight fraction of small
scatterers 1s dernivable in the case of rectangular size
distnibutions. The size distribution of weight 1s assumed
as

wlr) =1 fulr — @Y= aelr = B)| + 1 Jlr — ) = u{r — )], (1)
where I = jﬁw(;r)u’r. i f-_l"'.{u(r')dr. u() 1s a wnt step
function and - represents a diameter of a spherical
particle. Subscripts s and / hercimafter represent the
small and the large components of scatterers, and where
|a. &) and [c. ] respectively denote the size ranges of
small and large scatterers. In most cases, b 1s smaller
than or cqual to ¢. but the following formulac arc also
valid in the case of A > ¢. The weight fraction 1s

obtainable as a function of the autocorrelation function
as

. AU - ple)- S b-a) A2)
At - )l s e Ay i) B -d e niid-o
where f{r) 1s given as
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where F(0, 2) 1s the incomplete ganuma (unction for z =
0. 7is the correlation time, =g AT 37n. k. T, and n are,
respectively, the Boltzmann's constant, the absolute
temperature and the viscosity of the medium. And g 1s
the magmtude of the scattermig vector given as ¢ =
@/ Ds(H2) where i, A and 0 respectively signify
the refractive index of the medunn, the wavelength of
hght, and the scattering angle.

2.2 Precipitatron method

Recently, a homogencous cnzyimatic assay to measure
sdLDL-C has been developed by Denka Seiken, Tokyo,
Japan. In the pretreatment step, the sdLDL and HDL
were separated from other lipoprotems, tncluding large
buovant LDL, by a precipitation reagent consisting of
leparin-magnesinm. Next, the sdl.DL-C 1s measured
enzymatically m the same cuvette. Alihough the
mechamsms remain unknown. 1t seems capable of
providing accurate and precise measurements |2, 3]

3. Experiments

3.1 Lipoprotein preparation

With the pretreatment reagent of sdLDL-C SEIKEN
(Denka Seiken Co.. Ltd., Tokyo, Japan), the solution of
sdLDL and HDL. was scparated from the human serum
(n = 17). The amounts of HDL-cholesterol (HDL-C)
and sdLDL-C were measured by automated enzymatic
methods using the commmercial kits (Denka Setken Co .
Ltd., Tokvo, Japan). Then, sdLDL-C fraction m the
solntion of sdLDL and HDL 1s calculated as sdL.DL-
C/(sdLDL-C + HDL-C). Figure 1 shows that the
sdLDL-C fractton agrced well with the anwount of
sdL.DL-C (mg/d]). Therefore. it is possible to estimate
the amount of sdLDL-C from 1ts fractton wlich 1s also
obtainable with DLS measurcment.

3.2 DLS mcasurcimeni

The solution of sdLDL and HDL, which arc scparated
from the human serum, was diluted with saline solution.
The auwtocorrelation function g\,,"‘(r) of tlus solution



was measured using a DLS system (FDLS-3000.
Otsuka Electronics Co.. Ltd.). The laser power was 100
mW and 4 = 332 mn. The scattered light was detected
at ¢/ = 90° The temperature was sct at 37°C. Each
sample was measured repeatedlv three times. The
average was used for statistical analysis.

100: e T T
® 130895 s 093
RO -
® .
2 ()Ui o« & . ’
< . o °
= « o
'—§ 20 o -
.
():' 4‘
! ]
'2()',,", - P - S N
0 1.2 0.4 .6 0.8

¥y sdLDL-C (sdLDL-C + HDI -C)

Fig. 1. Relation between sdLDL-C concentration and
sdLDL fraction in the sample, which contains sdLDL
and HDL. obtained by the enzymetic methods.

3.3 Estimated results

In the fraction cstimation techmique, the size ranges
were assumed as g = m—a,. b = mito, ¢ = m—a, Jd =
meta; where m and o represent the mean and the
standard deviation of the particle size distribution. The
m and o of HDL and sdLDL. are sct as mto, = 8.8+1 .0
nm and mao; = 2156275 nm, respectively, according
lo the reference [4. 5] The weight fraction of HDL was
estimated from the ¢,''(9) using Eq. (2). Then. the
estimated sdLDL fraction is obtained by subtracting
HDL fraction from one as

~ sdlDL C o HDL - C ()
{sdL.DT, - C) = (1D - C) (sdL.DL —C) - (1IDT, - )
0.8 e
ey OsI00ts 085 |
06-
|
2 04 ‘
E ’ e
= e L i ;
02| [ .

0 02 04 T 08
Ay sdLDLAC(sd] DL-CHDL-C)

Fig. 2. Results of sdLDL [raction estimated by the
proposed method.

Figure 2 shows the results of sdLDL fraction
eshmation. Althougl. the vanation of the estimated
fraction was larpe. however, the correlation between the
fractions obtaimed by the enzymatic method and the

estimated fractions was satisfactory. The estimated
fractions were smaller than the fractions obtained by
enzymatic method.

In practice, however, one can estimate a correet
fraction using this regression line as a calibration curye
as long as 1t 1s consistent throughout the measuremicnt
conditions. Accordingly, the amount of sdLDL-C can
be determined by replacing the estimated .\ into the
regression equation in Fig. 1. These results suggest (hat
tlis method would be a simple and rapid method.
Furthermore, 1t will provide a cost-effective method.
since the sccond reagent is not needed in tlus sdLDL-C
fraction estunation.

4. Conclusion

This work has proposed the procedure to estimate the
amount of sdLDL-C using DLS and precipitation
method. The solution of sdLDL and HDL is obtained
by one of two reagents in precipitation method When
the size ranges of lipoproteins in solution are known.
the estimated sdLDL-C fraction is obtamable using the
autocorrelation function in the DLS measurement. The
feasibility of the proposed technique was verified with
human serum. These results show the possibility 1o
reduce the use of chemical reagent in sdLDL-C fraction
estimation by the combination of DLS and precipitation
techniques.

5. Acknowledgments

The author thanks Professor Koicln Shumizu of
Graduate  School of huormation Science and
Technoiogy., Hokkaido Umiversity and  Professor

Masahiro Tsujt of Faculty of Pharmaceutical Sciences.
Health Sciences University of Hokkaido for their
valuable advices related to this rescarch. A part of this
research was supported by a Grant-in Aid for Scientific
Research from the Japan Society for the Promotion of
Science.

0. References

1) J.B. German, J. T. Smilowitz. and A. M. Zivkovic.
"Lipoproteins: When size really matters.” Current
Optnion in Colloid & Imterface Science 11(2-3).
171-183 (2006).

2) T. Hirano, Y. Ito. H. Saegusa, and G. Yoshino. "A
novel and simple method for quantification of small.
dense LDL." J Lipid Res 44(11). 2193-2201 (2003).

3) T. Hirano, Y. lto, and G. Yoshino, "Mcasmement of
small dense low-density lipoprotein particles” J
Atheroscler Thromb 12, 67-72 (2003).

4) D. O'Neal, P. Harrip, G. Dragicevic. D. Rac. and J
D. Best, "A companison of LDL size determination
using  gradient gel clectrophoresis  and  light-
scattering methods." J Lipid Res 39(10). 2086-2090
(1998).

E. S Lima, and R. €. Maranhao "Rapid. Simple
Laser-Light-Scattering Method for HDL Particle
Stzing i Whole Plasma.” Clin Chem 50. 1086-1088
(2004).

Lh
=




o FINAL CALL F'OR PAPERS
8 International Canference on Optics-photanics
ODF'1?2 Design & Fabrication
St. Petersbhurg opies Dty
“ODE 12, St-Petersbury’
July 2-5th, 2012

s o

& Pabeisat

)

On the boat “Vissarion Belinsky™,
starting trom the port of St.-Petersburg,
on the route to Ladoga Lake, visiting Valaam and
Mandrogi, and arriving back to Petershurg.

Organized by
/_;:::z_ Iesearch Draversay of Information Technologies,
Meclhunices and Oplics

Rozhdestvensky Optical Society of Russiu

The Opties Des
Sponsored by
Furopean Optical Socrety (1
Optical Socicty o Japun ¢ON

Laroup of Optical Societ of Japan. JSAP

ON
3 SADP

In caoperation with .

[CO (Intemational Commission tor Opties) « OSK ,,C_E,c,:

Sociely of Koren » COS (O _::ZCM, Fm; Soetetyh e Optical
Engineering Society, Tarwan - PIDAMhotonivs :E_Z: &
Lechnology Development )J/:, Z:::. <1 ::E3_55\32:::5
Manut %EE? >§:r:§c: O8A (Optic _ f::r: of America)
- SPHE (The International Seciety for O 1 Jngeermg -
Applied Optics Meeting n Kansar « 1HI¢ :F Tistilute of
I %cr:d:_m,/ Tatormittion and C c_:_:::_c:”::_ i ::::Z,,,a i
(The ilununating Ingmeermg Institute o ;?:i S HFET(The
[nstitute of Image 1 léetronics |- ngincers ol fapang « JE P Japan
Institute of Plectromes Packaging) « JOBM w pan
3:25?._5_:::5 Association - JOMA (. Tapiit Opticat
/\mc asuring Instruments Mo 5:?; zz,S._. Associetion) « IS The
Phy sical Society ol Taparyy - ISMBL (lapanese Soctety for
Medical and Bivlogical I :M.:Frzzw < ISPLCThe Japan Socicty
for Precision Tngineering) » LS (The Laser Socie etv of lapan) -
OITDA (Oploelectronic w:a:, v &a Lechnology Development
Associationy = SPSTE(Y :m Sociely of t:::,c:%j_ fim:? and
Technology of Japuny  * The Astronomical Society of Japun = The
h:r: Seience >§CCL::: of Japan = The Spectroscopical Socien
of Japan » JSC KB Jupiter

i Ld

o N OESOSA g

Gy

(Some ol above cooperative orcamzations are unider neg

ation. )

Paper Submission: September 1 —January 20,2012

http://www.0df2012.ru




INTRODUCTION

The Kth Internatonal Conference on Opties-photonics
Design and TFabncation. “ODF127 Samt-Petersburg. will be
held on July, 2-5th, 2012 on the boat ~Vissarion Behnsky™.
starting from the port of Samt-Petershurg. on the route to

[adoga Lake, visttmg Valaanm and Mandrogi, and arriving hack
to Samt-Petersburg. The conterence ODEF “poes™ abroad for the
sceond trme. first out-of Japan ODF conferenee took place in
Tatwan m 2008 Opties-photonics design and fabrication witl
continue to plav a sigmificantly mmportant rote tn the 21st
century, achievimg harmony  between  technology and  the
environment  and  building  bridges for real international
couperation  worldwide. ODF'12 provides an  international
forum for original paper presentations and discussions of
optics-photonics destgn and {abrication-related  technological
and scientific topies, mcluding theorv, design. fabrication,
testing. applications and others.

Collaboration and Competition make progress and better
understanding.

lotn us at QDF'12, Saint-Petershurg, Russia!

The extenston tour 1s possible due to special request. For
more miormation, please, visit the web-site below.,
htp://odf201 2 ru/

SCOPE OF THE CONFERENCE

ODI'I2 ts an mternational forum for the engineers and
scientists in the field of Optics-photonies  Destgn  and
Fabnication to exchange their ideas and achievements with the
goal of Tuture mutual progress. The conference will consist of
sessions  on - optics-photontes  design,  simulation,  optical
components, optical svstems, and optical technology. These
sessions will cover the ficlds of fens design. optical theory,
fabrication and ftesting. software, DOL’s.  micro-oplics,
nano-photonies, photonic ervstals, near-ticld opties, thin filnis,
waveguide and fiber optics. MEMS, lasers, illumination optics,

information  optics.  optical  storage,  optical  lithography,

microscopy, displays, bio-medical optics and new technotogies

for optics & fabrication. A spectal session on “Opties for
Hnergy ™ 1s also planned.



CATEGORIES AND PRELIMINARY LIST
OF INVITED SPEAKERS

Plenary
OND Tasilvev 658 Petershurg State Unive of TEMO Russiaj

"Information Technologies in Optical Design”

. Menke (Carl Zeiss  Germany)
"Ireeforn Surfuces - Chances and Challenges Jor Imaging

Svstems”

K. Kurodea (The Univ. of Tolyvo - Japany
"Polarization holographv”

Special Session on Optics for Energy
P. Benitez (Polvtechnic of Madrid < Spain)

“Free-form optics for photovoltaic concentration”

D. K. (. de Boer (Kindhoven Universiny -~ Netherlands)
“Laminescent and  non-fuminescent  lightguide-based  solar

concentrators”

C.C.Sun ¢ National Central University . Taiwan)
"Energy-saving  solid-state lighting with four-level optical
design”

K. Okamoto (Kvushu University -~ Japan)
"Plasmonics for Fnergv: Toward High fficiency L.EDs and
Solar Cells”

Category 1. Optical Design / Simulation
G. Lemaitre (Laboratoire o Astrophusique de Marseille France)

“Optical design and simulation for astronomical oplics’

J R Rogers (Svnopsys USH)
"Homogeneity tolerances for Optical Flements”

R. Youngworth (Light Captinre - U8

"Maximizing tolerancing benefits with optical design tools”



H. Harada ¢ Nikon  Japon

"Recent optreal design of Digital SERx

Category 2. Optical Components / Devices

N T Nikonorov (NRETTNICY Russia

"Design and  Jubrication  of  hovel  polcfunctional
nanoglassceramics.  optical  components  and  devices  for

photonie and plasmonic applications”

C. Chao (Lniv. of Arizona  1°54)
"Frabrication and testing of Computer Generated Hologram for

T

large optics testing’

O Doerr (Aeacia Communications - ('S

"Monolithic imtegrated optic devices for telecommunications™

R. Voelkel (SUSS MicroOptics  Switzerland)
"Micro-Optics is Key FEnabling Technology (K1)

T, Fukushima (Okavama Prefectural Universite - Japan)
“Light emission pattern from stadium-shaped semiconductor

microcavity lasers”

Category 3. Optical Systems

V. Chin (National Chiao Tung University - Taiwan)

VOEMS  system for data  storage,  power  and  energy
applications”

. Lang (Carl Zeiss - Germany)
"Powerdome ol FLVET filldowme projection technology”

D. Shafer (David Shafer Opticat Design 1S
A family of catadioptric  microscope  objectives  and its
applications”

V. dwatsuji (Ryvoto Tustinute of Technology Japan)
"Phase-shifiing digital holography svsrem capable of 3D-fmage
captiring at more than 100,000 franes s”



Category 4. New Technologies (for Optical Design
and Fabrications)

[ A Konvekhin (NRUTTNC) Russial

"Tetrahedral and wihedral reflector prisms for thee-axis

angular autocollimarion measurements.”

Ao Kamshifin (Universine of Eastern Finland - Finland)
"Characterization  of  sub-picasecond  pulses b linear

phiotogalvanic effect.”
M. Takeda (The Univ. of Electro-Connmunicaiions . Japan)

"Coherence  [lolography: U nconventional  imaging  with a

svathetic coherence function”

(Some of the titles are teniative.)




PREPARATION OF ABSTRACTS AND
MANUSCRIPTS

A Tmited number of origmal contributed papers covering
unpublished work witlun the scope ol conference will be
aceepted  for presentation. Authors are required to submit
33-word abstracts and 2-page manusenpts. Papers must be
submitted ontme o ODF webssite, Please, see the QD12
web-site for details of the submission procedure. Authors are
required to agree to copyright transter by including a completed
form when submitting abstracts and manuscripts. The form can

be downloaded from the conference web-site,

® 35-word Abstracts

Abstracts should be up to 35 words in an ASCIL text file.
Please avoid the use of scientific and engimeering svimbols in
the abstract. An author whoe submitted the abstract containing
much more than 35 words could be dirceted to shorten it by the
program commitiee. I vour paper 1s accepled, the abstract will
appear in the Advanced Program.

® 2-page Manuscripts

2-page camera-ready manuseripls including text. figures,
tables and references must be tvped single-spaced on Ad or
letter size pages with the title followed by the author™s name.
affitiation, and address. Accepted papers will be published in
the Technical Digest of the conference. For the lavout of the
manuscript, please see the Guidelines on the QDI 12 web-site .

® Abstracts & Manuscripts will be accepted:
September 1 to December 20, 2011

For inquirtes, please contact:

Secretariat For ODI'12

M. V. Letunovskava

St. Petersburg State Umv. of ITTMO / Russia

Address: St Petersburg State Univ. of ITMO, Kronverksky
pr.. 49, Saint-Petersburg. 197101 Russia

TEL: +7(8123457 17 87 FAX: +7(812)4537 17 87

F-matl: odf'T 2letunovskayva w vahoo,com

Otfiee hours: 10:00 - 18:.00



The presentation schedule will be determined after the progran
commitiee has revicwed the papers: Authors will be notified by
March 2012 whether their papers have been  aceepted
Notification will be sent ta the author hsted first by c-mait or
letter: Note that it will be the author's responsibiliny to obtain
any neeessary and appropriate clearances from his/her aifihated

arganization,

ADDITIONAL INFORMATION

& Post-Deadline Papers

We will aceept the paper [tom within Russia or from the
person who would have registered already as of Mar. 31st,
2012, duc to the 135ue of visa.

® Best Paper Award

The best paper among the contributed papers will he
awarded through the examination by the program committec at
the end of the conference.

® ODF'12 Special Issue of OPTICAL REVIEW

The presented papers can be resubmitted and published in the
ODF'[2 special 1ssue of OPTICAL REEVIEW, which is the
English-language journal of the Opticat Soctety of Japan (OS]
Application forms for the special ssue will be appearcd on
web-site.

REGISTRATION

® Registration Fee

Registration fee includes admission (o the technical session.
conlerence pack, one copy of the Technical Digest as well as
visa nvilalion  service (including  mailing), transportation
scrvice, coffee-hreaks and Reception.

Type Before / on After
(Mar. 31st. 2012) (Apr. 1s1.2012)
Mcember|*] $500 $550
Non-Member $330 $600
Student $130 $180
Accompanying person $130 $i30
Additional — copy  of - .
technical &moi_ ] $120 $120

[*] Member of sponsor and cooperative society



® Registration

Those who wish o attend ODIT12 Sam-Peter are

required to make on-lne registration. The deadline  for
advanced  registration  is Mar, 31st, 2012 The  on-linc
registration page will be avatlable at the ODE' 2 web-site

® Accompanying persons

Participants  can  register  gCccompanying — persons.

Accompanymg  persons  are hiwher  Tannly members.
Registration fee for accompanvimg  persons  meludes  all
expenses except admission to the technical session, conterence
pack and one copy of the Technical igest Accompanving
persons can do sightseeing, but cannot purticipate in the
conference.

& Cancellation Policy

There will be no refunds for the registration fee.

CONFERENCE SITE

The OM'12, Saint Petersburg will be held on the boat
"Vissarion Belinsky",  starting  from  the River Port of
Saint-Petersburg, on the route to Ladoga Lake, visiting Valaam
[sland, Mandrogi Village and amiving back 1o Saint-Petersburg

Please note that vou cannol embark or discmbark on the
way during the conference aceording to the policy of boat
company.

Address of the River Port: 195, Obukhovskoy Oborony Pr.

Registration will be organized at the hotel "Moscow”,
Alexander Nevsky sq. 2. Hotel information 1s wiitten below.

There will be bus transportation service from the airport/
train station to the hotel "Moscow™ and from the hotel to the
River Port arranged by Local Organizing Committee.

The detatled map will be available at the ODIE'E2 web-site.

® Visa information

A valid passport and visa are required to enter Russia. The
application process for an _international visa ean take

several months. You will need to apply for vour visa as
earlv as possible, but no later than three months before vou
wish to enter Russia.

One tactor that mereases the processmg tme 1% the personal
intervicw, now required for most applicants as a standard part




of visa processimg. As s00n as vou know that von will need
visa for travel, vou should cortact the erthessy or consulale 1o

schedule an appomtment for screenimg.

HOTEL RESERVATION
e Hotel

e beat will depart Trom the Port of Saimnt-Petersburg on

the afternoon ol Julv 2nd. and will retum at noon on Julv 5th
You are stronglv recommended to make a hotel reservation
before/after the conlerence, 1f vou attend from a long distance
or from abroad,

Number of Single and Double rooms are arranged at the
Haotel "Moscow™ for ODI'1 2 participants.

The centrally located hotel "Moscow” 1s perfeetly situated
in the historical ¢ity centre on the Neva river embankment near
the Nevsky prospect and on the way to the River Port.

Hotel Reservation should be done by Mar., 31st, 2012

Accommaodation information and on-lme reservation svstem

will be available at the conference web-site,



EXECUTIVE COMMITTEE MEMBERS
General Co-Chair:

V. INL Vasilvey (St Petersburg State Univ. of I'TMO) / Russia)
M. Takeda { the Univ. of Eleetro-Communications / Japan)
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. Betensky (1:13C /7 Canada)
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R Shannon (Umiv. of Arizona / USA)
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K. Tatsuno (Hitachi / Japan)

K. Thompson (Synopsys / USA)
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Y. S Lo ¢National Tsmg Hoa Uhey 7/ Tanwan)
R. Magnussen (Univ. of Connecticar £ LISA)
K. Maroyama (JTOY A/ Japan)

[V Mikhalova (NRU [TMO/Russia)

H. Mivamae (Konica Minolta Technology Center / Tapan)
I Murakamr (Toshiba 7 Japan)
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T, A Prudentova (NRU I'TMO/Russia)

I Rolland (Umiv. of Rochester / UISA)

G. Roosen (Inst. de Opt. / France)
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M. Tanaka (Nikon / Japan)

I. Tokumitsu (Canon / Japan)
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M. Wu (UCE 7 USA)
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J. Zhu (SIOM / China)

Program Committee

Co-Chair

Yu. I.. Kolesnikov (St Petersburg State Univ. of I'TMO / Russia)
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Members:

P. Chavel (I10DG / France)

D. Erickson (Comell Univ. / USA)

AL V. Fedorov (NRU ITMO / Russia)

G Forbes (QED Technologies / USA)
JoGluekstadt (Yech, Univ. of Denmark / Denmark)
M. Gu (Swinburne Univ. of Tech. / Australia)

B. Hendriks (Philips / Netherlands)

FL P. Herzig (GPEL 7 Switzerland)

M. Itoh (Univ. of Tsukuba / Japan)

A. A Kamshilin (Univ. of Kuopio / Fintand)

R Katavama (F'ukuoka Institute of Technology / Japan)
H. Kikuta (Osaka Pret. Univ. / Japan)

T. Konishi (Osaka Umiv, / Japan)

). Hasenauer (Synopsvs /7 USA)

K.Konno (Konica Minolta Opto / JTapan)

I A Konvakhin (NRU ['TMO / Russia)

SC A Kozlov (NRU ITMO / Russia)

P Lam (Lam Oplics 7 TUSA)
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S Lin (National Chiao Tung Univ 7 Taiwan)



I L Livshits iNRU [TMO Y Russia)

K. Maru (Hitachi Cab:le / Tapan)

T, Malster (Uiniv, of Arzona / USA)

N. Nikonorov (NRU FITMO / Russia)

It Okada (Keto Uiy, / Japan)

1. Otaks (Nikon / Japan)
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R. Sawada (Kvushu Univ. / Japan)
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t. Shimura (The Univ. of Tokvo / Japan)
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T. Tanaka (Canon / Japan)

1. Tanaka (RIKEN / Japun)

Y. Tanaka (Panasomic / Japan)

W. Ulrich (Zeiss / Germany)
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T. Ide (Thitacht / Japan)

H. ITmai (NEC / Japan}

K. Ine (Mitsubishi Ravon / Japan)

Y. Kishine (IFujifilm / Japan)

S. Kogo (Koniea Minolta Opto / Japan)
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N, Nukamura ( Topeen 7 Japan:
NG Neanavke (NRU TTMVOR uss1a)

1. Yu Scherbakova (NRU I'TMO/Russia)

N Semenov (NRU [TMO/Russia)

. M. Studenikin (NRTT ITMO/MRussia)
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(Seme of above comnutice members are under negotiation.)

For information mail
ODF'12 Scerctariat:
M. V. Letunovskayva:
odf 1 2letunovskayara'yahoo com




