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The 30" Symposium on Capillary Electrophoresis
November 15 - 17, 2010, Gifu

| Monday, Nov. 15 |

9:15-9:20 Opening Remarks

9:20 - 11:20 Session 1 Chair: Cyuzo Fujimoto
Yoshinori Yamaguchi

L-1 Basic study for high performance separation in pressurized flow
driven electrochromatography based on the electrophoresis under the
heterogeneous electric field
Hiroki Buno”, Shinya Kitagawa, Hajime Ohtani
Department of Materials Science and Engineering, Graduate School of
Engineering, Nagoya Institute of Technology

L-2 Sensitivity Enhancement for Capillary Zone Electrophoresis Using
Field Amplified Sample Injection and Hybrid Sample Injection
Kaewchuay Netnapit*l, Keiichi Fukushi', Keiitsu Saito®, Takeshi
Hirokawa®
'Kobe University Graduate School of Maritime Sciences, *Graduate
School of Human Development and Environment, Kobe University,
3Graduate School of Engineering, Hiroshima University

L-3 Highly Sensitive Microscale Electrophoresis Using Large-volume
Sample Stacking with Electroosmotic Flow Pump. 2
Takayuki Kawai’, Saeko Kinami, Kenji Sueyoshi, Fumihiko Kitagawa,
and Koji Otsuka
Department of Material Chemistry, Graduate School of Engineering,
Kyoto University

L-4 Monolithic Anion Exchange Column for Chromatographic Separation
of Double Strand DNA Fragments
A. Sabarudin’, R. Endo, Y. Takasaki, S. Shu, T. Umemura
Division of Nano-materials Science, EcoTopia Science Institute, Nagoya
University

L-5 Dynamic Light Scattering to Evaluate Mesh Size of Sieving Polymer
Solutions: Effect of Mesh Size on DNA Migration in Capillary
Electrophoresis
Koichi Mayumi”', Keiko Sumitomo?, Hideaki Yokoyama', Mitsutoshi
Masuda’, Hiroyuki Minamikawa®, Toshimi Shimizu®, Yoshinori
Yamaguchi®, Kohzo TIto'
'Graduate School of Frontier Sciences, University of Tokyo, *Institute for
Nanoscience & Nanotechnology, Waseda University, *Nanotube Research
Center, National Institute of Advanced Industrial Science and Technology,
“Photonics Advanced Research Center, Osaka University

L-6 Buffers for Protein Separation on SDS-Capillary Polymer
Electrophoresis with PEO
Keiko Sumitomo "%, Koichi Mayumi® Hiroyuki Minamikawa*, Mitsutoshi
Masuda*, Toshimi Shimizu®, Toru Asahi>*, Kohzo Ito®, Yoshinori
Yamaguchi® ®
'Institute for Nanoscience & Nanotechnology, Waseda University,
2ASMeW, Waseda University, *Graduate School of Frontier Sciences,
University of Tokyo, *Nanotube Research Center, National Institute of
Advanced Industrial Science and Technolog y, *School of Advanced
Science and Engineering, Waseda University, Photonics Advanced
Research Center, Osaka University

Break (10min)

11:30-12:00 Chair: Yukihiro Esaka

IL-1 Fabrication of self- bled phospholipid layer on the material

P

Invited Lecture

surface introducing grafted alkyl-chain and its application
Shin-ichi Kondo®, Yasushi Sasai
Gifu Pharmaceutical University

12:00-13:00 Lunch Break (60min)

13:00-13:35 Memorial Lecture 1 Chair: Shigeo Suzuki

ML-1 Short History of Electrophoresis leading Up To the Use of Capillary
Toshio Takagi", Osaka University, Emeritus Professor

13:35-14:10 Memorial Lecture 2 Chair: Koji Otsuka

ML-2 My Research on Capillary Electrophoresis in Retrospect

Shigeru Terabe”, University of Hyogo, Emeritus Professor
Coffee Break (10min)

14:20-16:15

Organizer: Takeshi Hirokawa, Kenji Sueyoshi

Special Session 1 [On-line Concentration]

SS1-1 Transient Trapping in Microscale Electrophoresis for High Sensitive
Detection. 2
Kenji Sueyoshi’, Hiroshi Koino, Ryuta Tanaka, Kota Hashiba,
Fumihiko Kitagawa, Koji Otsuka
Department of Material Chemistry, Graduate School of Engineering,
Kyoto University

SS1-2 On-line concentration of peptides in non-aqueous capillary
electrophoresis
Shinya Kitagawa", Akitsugu Noji, Hajime Ohtani
Department of Materials Science and Engineering, Graduate School of
Engineering, Nagoya Institute of Technology

SS1-3 Reagent-release capillary-Based Isoelectric Focusing (RRC-IEF)
Towards Simple and Highly-Sensitive Bioanalysis
Hideaki Hisamoto"
Department of Applied Chemistry,Graduate School of Engineering,
Osaka Prefecture University

SS1-4 Microchip Electrophoresis Using Functionalized Polyacrylamide
Gels by in situ Photopolymerization
Shigeo Susuki”
Faculty of Pharmacy, Kinki University

SS1-5 High-sensitive Analysis by Electrokinetic Supercharging-Capillary
Zone Electrophoresis (EKS-CZE) - Concentration Mechanism of
EKS
Takeshi Hirokawa", Zhongqi Xu, Kouji Kawahito, Satomi Mori, Naoto
Fujioka
Applied Chemistry, Graduate School of Engineering, Hiroshima
University

Coffee Break (10min)

16:25-17:35 Special Session 2 [Equilibrium and Kinetic Studies
Using CE]
Organizer: Nobuhiko Iki, Toshio Takayanagi
SS2-1 Capillary Electrophoretic Reactor: Dissociation Kinetic Analysis
Method for “Complexes” Utilizing Capillary Electrophoretic
Separation Process
Toru Takahashi”
Graduate School of Engineering, University of Fukui
S82-2 Utilization of Capillary Zone Electrophoresis on Equilibrium
Analysis in Homogeneous Solution
Toshio Takayanagi”
Graduate School of Natural Science and Technology, Okayama
University

Coffee Break (15min)
17:50-19:10

17:50-18:30
18:30-19:10

Poster Presentation and Discussion
odd number

even number

P-18 Fabrication of Nafion Modified Polymer Microchips for
Electrophoretic Analysis

Mariko Seno”, Kenji Sueyoshi, Fumihiko Kitagawa, Koji Otsuka



Department of Material Chemistry, Graduate School of Engineering,
Kyoto University
P-2S Transient Trapping in Bioanalysis for High-Sensitive Detection. 2
Ryuta Tanaka’, Kenji Sueyoshi, Fumihiko Kitagawa, Koji Otsuka
Department of Material Chemistry, Graduate School of Engineering,
Kyoto University
P-3S Microchip Electrophoresis with Microheater Integrated PDMS Chip.
2
Kana Tanigawa’, Kenji Sueyoshi, Fumihiko Kitagawa, Koji Otsuka
Department of Material Chemistry, Graduate School of Engineering,
Kyoto University
P-4S Label-Free Electrophoretic Analysis of Sugars Using Complexation
with Aryl Boronic Acids.
Risa Kusumoto™', Philip Britz-McKibbin?, Kenji Sueyoshi', Fumihiko
Kitagawa', Koji Otsuka'
'Department of Material Chemistry, Graduate School of Engineering,
Kyoto University, 2Department of Chemistry, McMaster University
P-5S Determination of Anions in Dried Seaweed (Wakame) Using Ion
Chromatography
Takashi IYAMA™' and Keiichi FUKUSHI'
Kobe University Graduate School of Maritime Sciences
P-6S Determination of Major Anions in Human Serum Using Capillary
Zone Electrophoresis
Kenji Kita"', Keiichi Fukushi', Atsushi Hiraoka®, Yoshifumi Suzuki?,
Akinori Soejima?, and Takashi Miyado®
'Kobe University Graduate School of Maritime Sciences, “Faculty of
Health Sciences, Kyorin University, *Kinki Polytechnic College
P-7S CZE Determination of Nitrite and Nitrate in Seawater:
Reproducibility Improvement and Sensitivity Enhancement
Takahiro Hayashi™', Keiichi Fukushi'
'Kobe University Graduate School of Maritime Sciences
P-8 Specification test for biologics by capillary zone electrophoresis
Yukiko Maeda’, Miki Iwata, Yukako Omote, Remi Haruno, Ryohei Satou,
Keigo Nakatani, Masayoshi Hikita, Kotaro Okajima, Harumi Sakai,
Masatoshi Shimizu, Chikao Nakayama
Sumika Chemical Analysis Service, Ltd.
P-9S Development of new two-dimensional separation method using
planer column (V)
Hiroaki Ito’, Shinya Kitagawa, Hajime Ohtani
Graduate School of Engineering, Nagoya Institute of Technology
P-10S Separation of Vitamins in Capillary Electrochromatography using
Polymer Monolithic Columns
Hiroki Yamada®, Shinya Kitagawa, Hajime Ohtani
Department of Materials Science and Engineering, Graduate School of
Engineering, Nagoya Institute of Technology
P-11S Development of low pressure high performance liquid
chromatography using ultra low flow resistance polymer monolithic
column with winding huge through
Tomohiko Hirano®, Shinya Kitagawa, and Hajime Ohtani
Graduate School of Engineering, Nagoya Institute of Technology
P-12 Measurement of electromagnetophoretic velocity of micro-droplets to
characterize ionic liquids
Yoshinori Tiguni’, Yuta Tokida, and Hajime Ohtani
Graduate School of Engineering, Nagoya Institute of Technology
P-13S Micro channel fabrication by polymer monolithic membrane for
electromagnetophoresis using photolithography
Takamasa Okada’, Yoshinori liguni, and Hajime Ohtani
Graduate School of Engeneering, Nagoya Insistute of Technology
P-14S Development of Micro Western Blotting System
Maki Minegishi”, Kiichi Sato, Etsuro Yoshimura
Graduate School of Agricultural and Life Sciences, The University of
Tokyo
P-15S Reagent-release Capillary-Based Isoelectric Focusing for
Highly-Sensitive Bioanalysis ~ Simple Rapid, and Sensitive
Immunoassay ~
Hiroki Yokoyama*, Masaki Kataoka, Toshio Yao, Kunio Kawamura and
Hideaki Hisamoto
Osaka Prefecture University

P-16S Reagent-release capillary-based isoelectric focusing for
highly-sensitive bioanalysis ~Simple, rapid, and sensitive enzyme
activity assay~
Yuto Nogawa", Hiroki Yokoyama, Kunio Kawamura and Hideaki
Hisamoto
Osaka Prefecture University

P-17S Flow Injection-Capillary Electrophoresis Interface Using a Tubular
Platinum Electrode
Hirokazu Nakai", Norio Teshima, and Tadao Sakai
Department of Applied Chemistry, Aichi Institute of Technology

P-18S Quantitative preconcentration technique for capillary
electrophoresis with inkjet sample injection
Yuri Nakagawa*, Saori Ikeda, Nozomi Saito, Hizuru Nakajima and
Katsumi Uchiyama
Graduate school of Urban Environmental Sciences, Tokyo Metropolitan
university

P-19S The use of capillary electrophoresis reactor in the Kinetic
characterization of single-stranded DNA binding
protein-single-stranded DNA complexes
Yoriyuki Tomiya“', Toru Takahashi’, Nobuhiko Iki', Hitoshi Hoshino'
‘Graduate School of Environmental Studies, Tohoku University,
2Graduate School of Engineering, University of Fukui

P-20S Investigation of the separation of humic substances and its
application to the estimation of the molecular weight distribution of
humic substances with dynamic coating —non-gel capillary
electrophoresis
Yuuki Tamura!, Toru Takahashi?, and Hitoshi Hoshino'

'Graduate School of Environmental Studies, Tohoku University,
%Graduate School of Engineering, University of Fukui

P-21S Analysis of Trace Anions by Electrokinetic Supercharging —
Capillary Zone Electrophoresis
Naoto Fujioka*, Takeshi Hirokawa, Zhongqi Xu
Department of Applied Chemistry, Graduate School of Engineering,
Hiroshima University

P-22S Precise fractionation and analysis of minor components in
biological fluids by capillary electrophoresis
Yoshiki Fukunaga*, Zhongqi Xu, Takeshi Hirokawa
Applied Chemistry, Graduate School of Engineering, Hiroshima
University

P-23S Development of a high-sensitivity, high-accuracy and
high-resolution method for DNA fragments analysis by electrokinetic
supercharging preconcentration -capillary gel electrophoresis.
Satomi Mori*, Mihoro Yamada, Zhongqi Xu, Takeshi Hirokawa
Applied Chemistry, Graduate School of Engineering, Hiroshima
University

P-24 Analysis of Rh porphyrin complexes as electrocatalysts for CO
oxidation by electrospray ionization mass spectrometry and capillary
electrophoresis—electrospray ionization mass spectrometry
Sahori Takeda", and Shin-ichi Yamazaki
Research Institute for Ubiquitous Energy Devices, National Institute of
Advanced Industrial Science and Technology (AIST)

P-258S Separation of biological nanocompounds by hexagonal structure gel
Yuusuke Suwanai’, Tomofumi Santa and Masaru Kato
Graduate school of Pharmaceutical sciences, The University of Tokyo

P-26 Analysis of components in green tea by Capillary Electrophoresis
Yasuhiro Sato”, Shoichi Nakamura, Hideki Kuroda
Otsuka Electronics Co.

P-27 Capillary isoelectric focusing system with fluorescence-imaging
detection : Real-time observation of the dynamic focusing processes in
isoelectric focusing
Hiroyuki Matsumoto ', Kiyohito Shimura®
!Central Research Laboratory, Hamamatsu Photonics K.K., Chemistry
Division, Department of Natural Science, Fukushima Medical University

P-28S Immobilization of B-galactosidase onto the self-assembled

phospholipid layer fabricated on the low-density polyethylene film
by plasma-assisted method
Yuu Amano’, Yasushi Sasai, Shin-ichi Kondo

Gifu Pharmaceutical University



P-29S Non-aqueous CE of Europium complexes with time resolved
fluorescence detection for highly sensitive analysis of rare bioactive
molecules
Mari Mizutani”', Yumi Ishida', Yukihiro Esaka'?, Bunji Uno'?, Keiko
Sumitomo® #, Yoshinori Yamaguchi®
'Gifu Pharm. University, 2United Grad. School of Drug Discovery and
Med. Inform. Sci., Gifu University, *Institute for Nanoscience &
Nanotechnology, Waseda University, *ASMeW, Waseda University,
SPhotonics Advanced Research Center, Osaka University

P-30S Development of On-line Preconcentration Tips for the Analysis of
DNA Adducts in ESI/MS
Mio Koguchi*l, Hiroya Murakami', Rieko Kawamura', Yukihiro Esaka'?,
Bunji Uno'?, Yasushi Ishihama®
'Gifu Pharmaceutical University, 2United Graduate School of Drug
Discovery and Medical Information Science, Gifu University, 3Graduate
School of Pharmaceutical Sciences, Kyoto University

P-31S Non-aqueous RP-HPLC of Europium Complexes with Time
Resolved Fluorescence Detection for Highly Sensitive Analysis of Rare
Bioactive Molecules
Yumi Ishida"', Mari Mizutani', Yukihiro Esaka'?, Bunji Uno'?,

Keiko Sumitomo® #, Yoshinori Yamaguchi’®

!Gifu Pharm. University, *United Grad. School of Drug Discovery and
Med. Inform. Sci., Gifu University, *Institute for Nanoscience &
Nanotechnology, Waseda University, *ASMeW, Waseda University,
*Photonics Advanced Research Center, Osaka University

19:10-20:30 Free discussion
[ Tuesday, Nov. 16 |
9:00-11:10 Special Session 3  [Microfluidics]

Organizer: Hideaki Hisamoto, Manabu Tokeshi
SS3-1 Development of photocleavable nanoparticle containing protein
Shuhei Murayama, Baowei Su, and Masaru Kato
Graduate school of Pharmaceutical Sciences, The University of Tokyo
SS3-2 Development of Micro Southern Hybridization System
Kiichi Sato”
Graduate School of Agricultural and Life Sciences, The University of
Tokyo
SS3-3 Development of Micro Cell Manipulation Systems Utilizing
Hydrodynamics
Masumi Yamada”
Department of Applied Chemistry and Biotechnology, Chiba University
SS3-4 Rapid and sensitive immunosensing system based on the
combination of dielectrophoretic particle manipulation and
electrochemical signal amplification
Tomoyuki Yasukawa", Fumio Mizutani
Graduate School of Material Science, University of Hyogo
SS3-5 Power-free microchip for easy and sensitive immunoassay
Kazuo Hosokawa"
Advanced Science Institute, RIKEN
SS3-6 Development of a Novel Label-Free Detection Method Using
Nanostructures
Takao Yasui', Noritada Kaji™', Yukihiro Okamoto', Manabu Tokeshi',
Yasuhiro Horiike?, Yoshinobu Baba'?
'Department of Applied Chemistry, Graduate School of Engineering,
FIRST Research Center for Innovative Nanobiodevice, Nagoya
University, National Institute for Materials Science, *National Institute
of Advanced Industrial Science and Technology (AIST)

Coffee Break (10min)

11:20-12:10 Chair: Yoshinobu Baba

SP-1 Crossing the Boardes — Infection Biology as Inspiration for Organic

Special Presentation 1

Bio-Electronics

Agneta Richter-Dahlfors”

Swedish Medical Nanoscience Center, Dept of Neuroscience, Karolinska
Institutet, Stockholm, Sweden

12:10-13:10 Lunch Break (60min)

13:10-14:00 Chair : Hideaki Hisamoto

SP-2 Micro / Nanofilters for Molecular and Cellular Separation and

Special Presentation 2

Diagnostics

Jongyoon Han"

Department of Electrical Engineering and Computer Science /
Department of Biological Engineering, Massachusetts Institute of
Technology

Coffee Break (10min)

14:10-16:10 Special Session 4 [Instrumental developments, CE/MS]
Organizer: Yoshihide Tanaka, Fumihiko Kitagawa
SS4-1 Development of Compact High Sensitivity Fluorescence Detector
For Micro Region
Takashi Fukuzawa’, Hiroyuki Tanaka, Hideki Azuma
Nippon Sheet Grass Co., Ltd.
SS4-2 A Sheathless Interface for High Sensitivity CE-ESI-MS
Etsuo Arai'!, Jerry Feitelson®
'Beckman Coulter K.K., 2Beckman Coulter, Inc
SS4-3 A Novel CE-TOFMS Method for Analysis of Anions
Tomoyoshi Soga”
Institute for Advanced Biosciences, Keio University
SS4-4 Mass spectrometry of protein complexes - Prospects for applications
of CE to structural biology -
Satoko Akashi”
Graduate School of Nanobioscience, Yokohama City University

Coffee Break (10min)

16:20-18:20

Organizer: Tomoyoshi Soga, Eiichiro Fukusaki

Special Session 5 [Metabolomics]

SS5-1 Investigating cancer metabolism by CE-MS metabolome analysis of
tumor tissues
Akiyoshi Hirayama"
Institute for Advanced Biosciences, Keio University

SS5-2 Comprehensive analytical method for anionic metabolites by means
of positive mode CE-MS and its application
Kazuo Harada™', and Eiichiro Fukusaki’
'Graduate School of Pharmaceutical Sciences, Osaka University,
Department of Bioengineering, Graduate School of Engineering,
Osaka University

SS5-3 Plant metabolome analysis by CE-MS using acidic electrolytes for
anionic metabolites
Masataka Wakayama“, Tomomi Abiko, Naohiro Aoki, Haruto Sasaki
and Ryu Ohsugi
Crop Science Laboratory, Graduate School of Agricultural and Life
Sciences, The University of Tokyo

SS5-4 Medical and Food Metabolomics using CE-MS
Masahiro Sugimoto®, Tomoyoshi Soga, Masaru Tomita
Institute for Advanced Biosciences, Keio University

18:30-20:30 Banquet
Poster Awards
Invitation to 22"Cheminas
| Wednesday, Nov. 17 |
9:00-10:00 Session 2 Chair: Shinya Kitagawa

L-7 Development of Affinity Microchip Electrophoresis Method by In
situ Photopolymerization of Lectin-impregnated Acrylamide
Sachio Yamamoto®, Sho Suzuki, Shigeo Suzuki
School of Pharmacy, Kinki University

L-8 Evaluation of Cell Characteristics using Glycans as Marker Molecules



A. Nakanishi’!, M. Sato', M. Kinoshita', H. Moriyamaz, T. Hayakawa2
and K. Kakehi'
'Faculty of Pharmaceutical Sciences, Kinki University, 2Pharmaceutical
Research and Technology Institute, Kinki University

L-9 Profiling of oligosaccharides as candidate for aging marker: Serum
glycan profiles with aging and diet as examined by CE
Keisuke Noto™!, Akane Okuda', Mitsuhiro Kinoshita', Takao Hayakawa2
and Kazuaki Kakehi'
'Faculty of Pharmaceutical Sciences, Kinki University, “Pharmaceutical

Research and Technology Institution, Kinki University
Coffee Break (10min)

10:10-12:10  Special Session 6 [Current Trends in Bioanalysis]

Organizer: Shigeo Suzuki, Masaru Kato, Masaki Torimura

SS6-1 Quality Evaluation of Antibody Drug by SDS - Capillary
Electrophoresis
Nobuhiko Kawakami”, Yuko Nakamura, Isamu Terashima, Kunihiro
Kamata, Sumiko Okamoto, Akiko Koga
CMC Development Dept. (Analytical Technology), Chugai
Pharmaceutical Co., Ltd.

SS6-2 Characterization of Glycans on Therapeutic Antibody with Partial
Filling Lectins and Glycosidases in Capillary Electrophoresis
Yuki Yagi™', Chikayo Shinohara?®, Sachio Yamamoto?, Yukihito
Ohyama', Shigeo Susuki’
'Bio Process Research and Development Laboratories, Kyowa Hakko
Kirin, 2Faculty of Pharmaceutical Sciences, Kinki University

SS6-3 Capillary Electrophoresis for Quality Testing of Biopharmaceuticals
Eiki Maeda"!, Shota Kishimoto?, Koji Urakami', Mitsuhiro Kinoshita?,
Kazuaki Kakehi®
'Takeda Pharmaceutical Company Ltd., School of Pharmacy, Kinki
University

SS6-4 Nucleic Acid Analysis by Using Capillary Electrophoresis
Hyphenated with Inductively Coupled Plasma-Mass Spectrometry
Equipped with High Performance Concentric Nebulizer
Shin-ichiro Fujii"', Kazumi Inagaki', Koichi Chiba' and Akiko Takatsu'
National Metrology Institute of Japan (NMIJ), National Institute of
Advanced Industrial Science and Technology (AIST)

SS6-5 Monitoring the Migration Behavior of Living Microorganisms in
Capillary Electrophoresis
Masaki Torimura™, Tomoyoshi Shintani®, and Hiroaki Tao'
'Measurement Technology Research Group, Research Institute for
Environmental Management Technology, National Institute of
Advanced Industrial Science and Technology, *Ehime Institute of
Industrial Technology

12:10-13:10 Lunch Break (60min)

13:10-15:10 Basic training session and Demonstration
OTSUKA ELECTRONICS / Agilent Technologies

15:10 - Closing Session

Invitation to 22"'Cheminas

Invitation to SCE2011

Tomoyoshi SOGA, Keio University
Invitation to SCE2012
Yoshihide Tanaka, AIST
Closing Remarks

Shigeo Suzuki, Kinki University
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Basic study for high performance separation in pressurized flow driven
electrochromatography based on the electrophoresis under the
heterogeneous electric field

Hiroki BUNO*, Shinya KITAGAWA, Hajime OHTANI

Department of Materials Science and Engineering, Graduate School of Engineering,

Nagoya Institute of Technology

Abstract

The method of the voltage-induced peak zone sharpening in pressurized flow driven
electrochromatography utilizing a heterogeneous electric field was investigated. In the proposed
method, the mobile phase was altered from high-conductive (HC) solution to low-conductive (LC) one
to produce the drastic variation in the potential gradient during the separation procedure. When the
analyte migrates toward the column outlet end electrophoretically and the electrophoretic velocity was
faster than the moving velocity of the HC-LC interface, the analyte was stacked at the interface due to
the extreme decrease in the electrophoretic migration velocity. As the instance, the peak zone
sharpening of 1-naphthalenesulfonic acid sodium salt was successfully achieved with the
combination of the application of 4 kV and step-gradient using the mobile phase with and without 20

mM NaNO;.

(=]

FyY b7 —ER /e~ rr 77 4— (CEC) KK/ n~ 777 4—LFx T —
ERUKE Z O BETRIETH D, UFEE T, 7T U MEBEZ A L7 BUKMER AR
MER v~ N7 77 4 =T8T DT F RGBT OWTHIIE A T o7& 2 A, BEIFHIZH
R Z U L S WEEZHIN L2561, X7 F MR o v— 27 23 %8 b U, 208
DRIBIZSEIND EWVWIBERERH LIz, ZOBEBBREHRT DA D =X AZONTHRFZ
{Tolel 2 A, EEMIZWE LTEERREA AR 7o MNRBEERRICREL, BT
AN RPTR 72 BB IR N TR STV D 2 3o 72, BREEHEK Tl 7T ik
BIOERKEHE TN T 5720, 2 ORFTI e a8 ko i CRB A RME L, B —
IINESUL LTZEEZ BN D, AFETIE. ZOA D=L &G L —7 gkt L
B L, CEC @M R bIZ DV TG L7z,



[525x]
EIIL, STV FEEDO =D 2 50K 7 (LC-20AD, Shimadzu) . A ¥ =7 &
— (7520, Rheodyne) . KRNI FG HES (CE-2075, Jasco) | FEREMMAL SR8 FE I HH 2% TraceDec
(ZFnimpg) . mEMEEN (HCZE-30PN0.25, Matsusada) % V7=, 0BED 7 203 UV Hifa
o —7 4 7% %7 U — (i.d.0.10mm) (&, #FH%FeEA] (CHEMCOSORB, Chemco)
ATV —FHELFAM L2, BEMEIZIE, 72 h=KV W10mM U U EREEENR (pH4.1) 1R
BRI, T ) U A Z RN L &8 EBREE (HC BEIM) & RIS R E)
FO(LCBEM) M,

[FER LB
JE ) 2B D CEC IZEB W T, AE—REZIAT v 777V ML W ESITEEK
THZIENARETH D, T HCBEMHZM - LD 7 ANICREIZEAT D, RIZ, AT
v 77TV MILY LC BEIEEZ XRT 5 & LC BEIHYH Cld HC BEhFah X 0 30k o
BRIKEEENKRE D720, 2D OFIEO R m CRENEMR A Z 5, 0%, A7 v
TUT Yy MIE Y LCBEIMEN S 7 ANl SN DICDi, MRk O BN AR/
EL 5 REHIRHEITIEWS T2 20 | IBHEN/AK T I 5,

Bt A MR CH D 1-F 7 X L 2R UEEF U U A E G CHC BEIEO 2% v
TAYITT 4y 7 EHHCR T DRIER R4 Fig. 1A 12, 4kV OEEZFIIN L HIERR%
Fig. IBIZ/R L7, Fig. 1A & B £V | EIEZHINT 5 Z & TREHI A T A H O 1 ~EE KTk
gL, WHIFEIN R 2D Z e85, 2, 2 ' ] T
D & & ORI OBXIKEVEE 1L 1.5X 10" cm?™/Vs A AN |

Thot-, B 7]
- DT HC BB, L LCEB~tm sz B[ B L . )
C

HDAT 7TV MM Lo, HC BEH &
LC BEVHO S EHE L 0.51 mm/s TH Y | ek _
EASNEHT 5 E TORIC, LC BEIFEF Ok -
MHEIZIBEWO < 72 D12iX 4 kV BL EOEERIA
VETHL LR ESNT, AL & 4kV 0200 4('?0 500 800

Time[s]

OETFAN & HCBEE) S LC BB~ L b v & Fig. 1 Electrochromatograms obtained

N e At . L - . without both application of voltage and
ABAT v 77T VEL PEBALILE 25, Fig. step gradient (A), with application of

1C 2”9 X 912, Fig. 1B & bl LT — 27 23680 voltage alone (B), with both application of
T2 L iR LI voltage and step gradient (C). Sample :
— 31w —o

I-naphthalenesulfonic acid sodium
U LEDRRNG, R85 ZFATH52 LT salt, Mobile phase : ( 1) acetonitrile/10

v— 7 HediAb L. CEC 2 BED m R LN I HE T mM phosphate buffer (pH 4.1) (20/80,

L < v/v), (II) 20 mM sodium nitrate in (1),
e A L Gradient elution : ( I ) from 0% to 100% in
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Sensitivity Enhancement for Capillary Zone Electrophoresis Using
Field Amplified Sample Injection and Hybrid Sample Injection
Kaewchuay Netnapit™', Keiichi Fukushi', Keiitsu Saito®, Takeshi Hirokawa®
'Kobe University Graduate School of Maritime Sciences
’Graduate School of Human Development and Environment, Kobe University
*Graduate School of Engineering, Hiroshima University

We describe a novel hybrid sample injection mode (hSIM) to enhance the sensitivity of
capillary zone electrophoresis (CZE). Samples are introduced into the capillary using
both vacuum and electrokinetic injections simultaneously. Using a sample mixture
containing an anti-fouling agent, pyridine-triphenylborane (PTPB) and three of its
estimated degradation products, diphenylborinic acid (DPB), phenylboronic acid (MPB),
and phenol in acetonitrile, voltage and period for sample introduction were examined. The
results were compared to those obtained using field amplified sample injection (FASI)
and electrokinetic injection (EKI). Peak height results for PTPB, DPB, MPB, and phenol
using hSIM were 1.6, 1.6, 4.4, and 4.2 times higher than those using FASI, respectively.
Peak heights for PTPB and DPB using FASI were 34 and 41 times higher than those using
EKI, respectively.

Introduction

We have developed capillary zone electrophoresis (CZE) for the simultaneous
determination of a pyridine-triphenylborane anti-fouling agent and its degradation
products'. In order to enhance the sensitivity, we have proposed a hybrid sample injection
mode (hSIM) ?, using both vacuum and electrokinetic injections simultaneously for the
introduction of samples into the capillary. For further improvement of hSIM, it is required
to understand field amplified sample injection (FASI)’ in which a water plug is injected
into the capillary prior to sample introduction followed by electrokinetic injection (EKI).
In the present study, optimum injection period for water, voltage and period for sample
introduction were examined using FASI. In addition, compositions of sample solvent were
investigated.

Experimental

The detection wavelength was set at 200 nm. The background electrolyte was 20 mM

sodium tetraborate adjusted to pH 9.8 with 1 M sodium hydroxide. A standard solution



containing 0.5 mg/L PTPB, DPB, MPB, and phenol in acetonitrile was analyzed using hSIM,
FASI, and EKI applying 15 kV with the sample inlet side as the anode. The voltage (1-5
kV with the sample inlet side as the cathode) and period (1-5 s) for sample introduction
were investigated using hSIM. Effects of injection period (1-3 s) of water plug, voltage
(3-6 kV) and period (3-7 s) for sample introduction on sensitivity and reproducibility
were examined using FASI. In addition, the sample solutions prepared with mixtures of

acetonitrile (1-100%) and water were analyzed

using FASI. (A) (B) (©)
Results and discussion
The highest peaks for the analytes were obtained blle blic

using hSIM(4 kV for 4 s).When the injection period
of water plug was 2s for FASI, the reproducibility
was better than that for 1 and 3 s: the relative
standard deviations (RSDs) of peak height were a
obtained, respectively, for PTPB, DPB, MPB, and d
phenol, as 3.4-11%, and for migration time be a lid MN""“J
0.64-1.1%. The peak height for PTPB, DPB, MPB, 1‘ Lol g 41

and phenol were 0.76, 0.48, 2.8, and 3.2 times 6 ety 126 8 10 126 8 10 12

Absorbance
—0.001 a.u

Time, min Time, min Time, min
compared with that for 1 s. When the sample was
injected with -4 kV for 6 s, the sensitivity and

reproducibility were better than those for other

Fig. 1 Electropherograms of a mixture
of 0.5 mg/L PTPB, DPB, MPB, and
phenol. (A)EKI (4 kV, 4 s). (B)FASI (1 s
injection of water plug, 4 kV, 4 s).

(COhSIM (4 kV, 4 s). Identification of
peaks: a, phenol; b, PTPB; ¢, DPB; d,
MPB. Electrophoretic conditions: capillary,
Lo=72 cm, Lg=50 cm, 75 pm 1.D.x375
pm O.D.; BGE, 20mM sodium
tetraborate adjusted to pH 9.8 with
IM NaOH; voltage, 15 kV with the
sample inlet side as the anode;
wavelength for detection, 200 nm.

conditions: the RSDs of peak height were obtained,
respectively, for PTPB, DPB, MPB, and phenol, as
4.4-15%, and for migration time 0.13-0.14%. When
the sample solutions were prepared using 100%
acetonitrile, the highest peak heights were obtained.
The RSDs of peak height were
respectively, for PTPB, DPB, MPB, and phenol, as 5.7-15%, and for migration time
0.19-0.40%. Peak height results for PTPB, DPB, MPB, and phenol using hSIM (-4 kV, 4 s)
were 1.6, 1.6, 4.4, and 4.2 times higher than those using FASI (1 s injection of water plug, -4
kv, 4 s), respectively. Peak heights for PTPB and DPB using FASI were 34 and 41 times
higher than those using EKI, respectively (MPB and phenol were not decteced with EKI).

obtained,

The results are illustrated in Fig. 1. The novel hSIM is simple and useful for improving the

CZE sensitivity for PTPB, DPB, MPB, and phenol.

References

1. K. Fukushi, Y. Yakushiji, H. Okamura, Y. Hashimoto, K. Saito. J. Chromatogr. A, 1217, 2187 (2010).

2. Y. Yakushiji, K. Fukushi, H. Okamura, Y. Hashimoto, K. Saito. in the Abstracts of the 58th
Annual Meeting of the Japan Society for Analytical Chemistry, p. 97 (2009).

3. K. Netnapit, K. Fukushi, K. Saito, T. Hirokawa, in the Abstracts of the 59th Annual
Meeting of the Japan Society for Analytical Chemistry, p. 333 (2010).



LVSEP
(2)

Highly Sensitive Microscale Electrophoresis Using Large-volume Sample

Stacking with Electroosmotic Flow Pump. 2
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Abstract

Online preconcentration techniques, which have improved the low sensitivity of microscale
electrophoresis, often reduce the effective separation length so that the high separation performance is
sacrificed. On the other hand, large-volume sample stacking with electroosmotic flow pump (LVSEP)
provides both the high sensitivity and high resolution with a simple experimental procedure. However,
the applicability has been limited to the analysis of anionic compounds in zone electrophoresis. In this
study, we combined cyclodextrin-modified capillary zone electrophoresis with LVVSEP to realize chiral
separation. As a result, the enantioseparation of anionic warfarin was achieved with a 1000-fold
sensitivity increase and with no loss of resolution. We also modified the capillary coating procedure by
using the mixture of poly(vinyl alcohol) and poly(allylamine) for the analysis of cationic compounds
by LVSEP. As a result, the cationic promethazine and chlorpheniramine were well separated with up to
110-fold sensitivity enhancement under the LVVSEP condition.

large volume sample stacking with electroosmotic flow pump (LVSEP) [1,2]
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LVSEP 20 mM
promethazine
( 200 nm)
LVSEP EOF
(Fig. 1a) ,
(Figs. 1b, 1c)
EOF (Fig. 1d) :
(CZE), CDCZE
LVSEP , BGS
LVSEP-CDCZE warfarin ,
(Fig. 2) RSD
: 1.6%, 2.5 ,
LVSEP-CDCZE 2.0%, 2.6 , CZE
, LVSEP ,
LVSEP
, PVA
PAA :
4.75% PVA
0.25% PAA PVA
, BGS teor = —4.0 x 107
cm’Vis™ EOF , pH 3.0~7.0
ueor > -0.17 x 107
cm?V st EOF
promethazine
chlorpheniramine  LVSEP ,

110

[1] He et al. Anal. Chem. 1999, 71, 995-1001.
[2] Kawai et al. Anal. Chem. 2010, 82, 6504-6511.
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Fig. 1. Schematic diagram of LVSEP. (a)
sample injection and voltage application, (b)
sample enrichment, (c) analytes moving
toward the cathode, (d) EOF suppression and
beginning of separation, (e) separation and
detection.
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Fig. 2. Enantioseparation of warfarin by (a)
conventional CDCZE and (b) LVSEP-CDCZE.
Sample concentration, (a) 50 ppm, (b) 100 ppb.



Monolithic Anion Exchange Column for
Chromatographic Separation of
Double Strand DNA Fragments

A. Sabarudin, R. Endo, Y. Takasaki , S. Shu , T. Umemura
Division of Nano-materials Science, EcoTopia Science Institute,
Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8603

Monolithic materials have rapidly developed during the last decade and nowadays hold
an impressively strong position in separation science as well as in other areas of chemistry.
Monolithic columns possess a bimodal pore structure consisting of macropores and
mesopores. Macropores form a dense network of pores while the mesopores form the fine
porous structure of the column. Briefly, major features of monolithic columns arise from
this mesopore/macropore structure. Fast separations are possible due to the low-pressure
drop across the column, allowing higher flow rates and thereby reducing the separation
time, while high-efficiency can be achieved due the small-sized skeletons, providing
sufficient surface area for the separation, and to the large-sized through-pores, providing
fast mass transfer kinetics and high binding capacity. The organic polymer monoliths
provide the advantage of facile synthesis of modification, which facilitate great potential in
chromatographic separations with several mechanisms 1i.e ion-exchange, affinity,
hydrophilic interaction, hydrophobic interaction, etc.

In this presentation, an anion exchange monolithic column was prepared. The
polymer-based monolithic support was synthesized by in situ copolymerization using
glycidyl methacrylate (GMA) as monomer, ethylene dimethacrylate (EDMA) as
crosslinking reagent, and a mixture of 1-propanol, 1,4-butanediol, and water as porogen
solvents. The monolith was subsequently converted into weak anion-exchanger via reaction
with diethyl amine through the ring-opening of epoxide. The dynamic binding capacity for
BSA was 10.72 mg/mL at 10% breakthrough (column: 1 mm i.d x 100 mm length). The
pore-size distribution of this monolithic column was determined by inverse-size exclusion
chromatography (ISEC). To optimize the separation efficiency, the effects of various

chromatographic parameters upon the resolution of the DNA samples were investigated.



The resulting monolithic anion exchanger demonstrated a very good potential for the
separation of double strand DNA fragments using HPLC by applying a Tris-HCI buffer (20
mM, pH 9) and NaCl (1 M) as a gradient former. The fragments of 20 bp DNA ladder (13
fragments), and 100 bp DNA ladder (11 fragments) were successfully resolved. Further
application showed that 19 fragments of of pBR322-Haelll digest could be separated.
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Fig 1. Separation of 100 bp DNA ladder fragments
Mobile phase A: 20 mM Tris-HCl pH 9, mobile phase B: A+1M NaCl, flow rate: 0.05

mL/min, wavelength: 260 nm, injected sample: 1 pL.
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Dynamic Light Scattering to Evaluate Mesh Size of Sieving Polymer
Solutions: Effect of Mesh Size on DNA Migration in Capillary
Electrophoresis
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Abstract

The physical interpretation of the migration mechanism of DNA in capillary electrophoresis is a still
controversial issue because it requires detailed discussion from the viewpoint of polymer physics. We
experimentally evaluated the mesh size &£ of sieving polymer solutions by means of dynamics light
scattering (DLS) technique, and studied the relationship between the mesh size & and electrophoretic
mobility g of DNA. When the molecular weight of sieving polymer is large, the electrophoretic
mobility of DNA is dependent on the mesh size of sieving polymer solution, but independent of the
molecular weight of the polymer. The migration of DNA, whose contour length L is smaller than 5&,
follows the Ogston model. On the other hand, when L is larger than 5& the mobility of DNA rapidly
decreases with the size of DNA due to the entanglement effect.
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Buffers for Protein Separation on SDS-Capillary Polymer Electrophoresis
with PEO
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Abstract Although polyethylene oxide (PEQO) offers several advantages as a sieving polymer in SDS
capillary polymer electrophoresis (SDS-CPE), solution properties of PEO cause deterioration in the
electrophoresis because PEO in solution aggregates itself, degrades into smaller pieces, and forms
polymer-micelle complexes with SDS. We examined protein separation on SDS-CPE with PEO as a
sieving matrix in four buffer solutions: Tris-CHES, Tris-Gly, Tris-Tricine, and Tris-HCI buffers. And
the solution properties of PEO as a sieving matrix in those buffers were examined by dynamic light
scattering (DLS) and by surface tension. In Tris-CHES buffer, substantial adsorption of SDS to PEO
competed with protein-SDS complexation and impairs the protein separation efficiency on the
electrophoresis. On the other hand, the Tris-CHES buffer prevented SDS from adsorbing onto the PEO.
Tris-CHES buffer only achieved baseline separation.
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Fabrication of self-assembled phospholipid layer on the material surface
introducing grafted alkyl-chain and its application
Shin-ichi Kondo*!, Yasushi Sasai?

! Gifu Pharmaceutical University

Abstract

We have developed a novel fabrication of self-assembled phospholipids layer on a
hydrophobic polymer by the plasma-assisted method. The stability of
self-assembled phospholipids layer depended on the density and the length of
grafted alkyl groups. To immobilize proteins onto the surface of self-assembled
phospholipids layer, stearic acid (SA) was introduced into the self-assembled
phospholipids layer as a scaffold to immobilize proteins. The model protein,
albumin, was conjugated with the introduced SA by condensation reaction. It was
clarified that the self-assembled phospholipids layer possessed fluidity.
Cytochrome C antibody was also immobilized on self-assembled phospholipids
layer. The activity of immobilized antibody on self-assembled phospholipids layer
was higher than that of antibody directly immobilized on LDPE-VEMAC.
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Abstract

One of the most important motivations of the development of electrophoresis techniques was
the struggle against GRAVITY that might be said in other word CONVECTION. Convection
was first supressed by the use of U-tubes that enabled the allocation of the solvent upon a
solution. TISELIUS APPARATUS with a square cell section operated at 4 ‘C was the
terminal of such an approach. Inability of real separation by BOUNDARY SEPARATION
led to the various approaches using glass or silica tubes. Prominent success was attained by
Hjertén using a rotating tube eliminating the effect of GRAVITY. This was a milestone
demonstrating the ability of electrophoresis in separation of various materials independent of
their molecular weights. Efforts were continued towards the use of straight tubes with
narrower diameters, and were finally paid off by the use of flexible coated capillary tube
developped in the field of information technology.
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My Research on Capillary Electrophoresis in Retrospect
Shigeru TERABE
University of Hyogo, Emeritus Professor

A history or capillary electrophoresis (CE) is briefly reviewed from the viewpoint of the
author’s research history on CE. The author’s study on CE started in 1982 at Kyoto
University and ended in 2006 at University of Hyogo. Their researches were mainly
concerned about micellar electrokinetic chromatography (MEKC). MEKC is the most
successful in separating small molecules and several techniques have been developed to
strengthen the method. Major targets of the present CE studies are biopolymers, such as DNA,
proteins and oligosaccharides. The future prospects of CE researches are going to be
discussed based on the author’s personal viewpoints.
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Transient Trapping in Microscale Electrophoresis
for High Sensitive Detection. 2
Kenji SUEYOSHI", Hiroshi KOINO, Ryuta TANAKA, Kota HASHIBA, Fumihiko KITAGAWA,
Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstract

This paper reports an improvement of a concentration sensitivity and resolution in microscale
electrophoresis (capillary electrophoresis, CE; microchip electrophoresis, MCE) by transient trapping
(tr-trapping). In tr-trapping, both a highly effective preconcentration and separation based on a trap
and release mechanisms were demonstrated by a partial injection of a micellar solution plug and a
large volume injection of a sample solution. As a result, the sensitive detection of various analytes
such as hydrophobic dyes, steroids, amino acids and peptides could be achieved by the application of
tr-trapping to CE and MCE. In addition, a highly sensitive enantioseparation could be demonstrated
by a combination of tr-trapping with cyclodextrin electrokinetic chromatography.
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Figure 1. Schematics of tr-trapping with
electrokinetic injection of sample. (a) Initial
condition, (b) preconcentration by the trap
mechanism, (c) application of the separation
voltage, (d) separation by the difference in the
release timing, and (e) enantioseparation on the
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Figure 2. Enantioseparations of 1-aminoindan and
chlorpheniramine obtained with (a) CDEKC and
(b) tr-trapping-CDEKC. Background solution, 5
mM S-B-CD / 10 mM phosphate buffer (pH 7.0);
micelle injection, (a) none, (b) 0.5 psi, 10 s;
sample injection, (a) 0.5 psi, 3 s, (b) 5.0 kV, 180 s;
separation voltage, 20 kV; UV detection, 200 nm.
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On-line concentration of peptides in non-aqueous capillary electrophoresis
Shinya KITAGAWA*, Akitsugu NOJI, Hajime OHTANI

Department of Materials Science and Engineering, Graduate School of Engineering,
Nagoya Institute of Technology

Abstract

Single step on-line concentration and separation method for peptides in non-aqueous capillary
electrophoresis was developed. As the electrophoretic medium, acetonitrile (ACN) containing 50 mM
tetraethyl ammonium perchlorate was employed, in which the angiotensins | to IV were separated due
to the difference in the magnitude of the interaction with perchloric anion. When the sample solution
(ACN containing 0.5% trifluoroacetic acid and angiotensins) were injected as a large volume plug, the
analytes were concentrated around the inlet end of the capillary; then the separation procedure was
stared automatically. The angiotensins were successfully concentrated and separated with the large
volume injection until 80% of effective length of the capillary, and the peak heights were proportional
to the injection period.
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Reagent-release capillary-Based Isoelectric Focusing (RRC-IEF)
Towards Simple and Highly-Sensitive Bioanalysis
Hideaki Hisamoto
Department of Applied Chemistry,Graduate School of Engineering,
Osaka Prefecture University

Abstract

The fabrication and characterization of a simple and disposable capillary isoelectric focusing
(clEF) device containing a reagent-release capillary (RRC) and poly (dimethylsiloxane)
(PDMS) platform are presented. RRC-IEF allows simple, rapid and highly-sensitive
bioanalysis since RRCs contain all the reagents needed for analysis, such as carrier ampholyte
(CA), labeling reagents, or other molecular recognition reagents. Here, rapid screening of
clEF conditions using plural RRCs containing different carrier ampholytes (CAs), and rapid

immunoassay using an RRC immobilizing fluorescently-labeled antigen are presented.
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(FITC) D e ARy DB NBLAVTZ DS | W IR IS IR A2 BN T 58 KIS REOEE
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E—7O¥EREF Y E T =R OB LE RGO DM T RITK 200052 E ThH o7,
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B 7R B A1 DN TE T, £72. CCDHATDRFEFFFEIZIY ., F5pg / mlOK H TR
ER/OLIENMTEDLHIELE DT,
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Microchip Electrophoresis Using Functionalized Polyacrylamide Gels by in
situ Photopolymerization

oShigeo Suzuki

Faculty of Pharmacy, Kinki University

Abstract

Most of the recent equipments for microchip electrophoresis (ME) possess laser-induced fluorescence
detector (LIF). The LIF system was used as a light source for in situ photopolymerization of
acrylamide with various functions near the cross section of a microchip channel. Strong anion phase
prepared by co-polymerization of acrylamide with acrylamidesulfonic acid enables perm-selective
concentration of anions at the channel cross. This method was applied to the preconcentration of
oligosaccharides labeled with 8-aminopyrene-1,3,6-trisulfonate by a factor of 10°— 10%. This strategy
was also applied to the specific entrapment of saccharides by photopolymerized lectin-impregnated

polyacrylamide gel.
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solution
N V‘—"d“—%\f%’% LT, *ﬁéﬁg’@ﬂ'\? U7 7 0073 Pb‘/l/ LY IR Qt b:laserirrad.
J@EERR LTz, IRWTH VA @il d 5 L 5 &L 2 HIn = #\Arlaser
L. FrEACEUR & flife S 7, 3UBHZIE 8-aminopyrene- _‘ .
c.complete
1,3,6-trisulfonic acid (APTS) TiEsfb L7-k¥E72 &% H J% polymeriz.
lﬂf:o _1T d: wash with
Top view of ELP buffer
microfluidics
it M OB 22 Fig. 1. Schematic illustration of fabrication,

Perm-selective 312 & A BRMEERBI DM BAGERE © 217k by photopolymerization, of polyacrylamide
WL A L % UL 200 B A FIN LT preconcentration gel with various functions.
N i VY, F V DFE 1
APTS Z AT ED & | ngzﬁﬁioz\ﬁﬂi#
VRGBT HZ el FLDHE (;;%%ﬁéﬂ BLE
2 CRRRICE LT, ZOE., ZFIVEITICEIT D EfER
FIXPBLE 100 HHFICEL, RBEHE IR 72 U7 slE
TR EEZE 2T, UL, ARETKIEZ
FRHEED W B3 200, HiIZEMEZY) 0 Fx To
BEATT O & DBERENENWZ E b o lz, FZ T, K
R OFEEL., FELOB A SR, BARETI D B x 0¥
AT E ARG LT, £ ORER, &AM Fig. 3
(RT LD R EBUET H Z LT oA L Fig. 2. Time-sequence images of concent-
RE M BB I N, BRI VR VBRI D 7 L %31 ration of fluorescent sample at the channel
2 Ao - A - cross with in situ fab- ricated anionic poly
ﬂ% L. FRIEE & B [= TeadBk & 59l fﬁﬁ'hé\%%%ﬁé%k EL (methyl metha- crylate) gel layer. Images
T 5 HEICONTHRBRI LT, a-d were taken respectively after 85, 90,
Lo F L e e AnsEEDT 7 4 =5 1 —Hi 110, and 125 s of injection of sample.
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Fig. 3. Preconcentration and electrophoretic separation of APTS labeled isomaltooligosaccharide mixture under the
optimized conditions (lower traces) and their references (upper traces). Top reservoir was filled with sample solution
(~10-8 M as total) and the other three reservoirs were filled with the running buffer. Preconcentration was accelerat-
ed rapidly toward the right reservoir and stacked at the cross channel by applying voltage sets, 0, 250, 0, and 50 V
for ~5 min, respectively, on top, right, bottom, and left. Subsequently, all potentials were stopped for 1 s to inject
concentrated sample components to the analysis channel. Then, the voltage sets 0, 250, 0, and 0 V were applied for
10 s on top, right, bottom, and left, respectively, to remove concentrated sample components from the cross-
channel to the sample inlet. Thereafter, potentials of 0 V and 1 kV were applied for 2 min on right and bottom,
respectively, for separation of sample components.
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High-sensitive Analysis by Electrokinetic Supercharging-Capillary Zone
Electrophoresis (EKS-CZE) - Concentration Mechanism of EKS

Takeshi Hirokawa*, Zhongqi Xu, Kouji Kawahito, Satomi Mori, Naoto Fujioka
Applied Chemistry, Graduate School of Engineering, Hiroshima University

Abstract

Electrokinetic supercharging (EKS) is a powerful and practical method for on-line preconcentration
of trace ionic analytes prior to capillary zone electrophoresis (CZE), especially when the sample
solution has very low conductivity. When rare earth ions were analyzed by EKS-CZE, very low LOD
could be obtained by using a sampling compartment where the distance between the electrode and the
capillary end was kept as long as possible depending on the sample volume. For example, when 0.9
mL sample was used in a long vial where the available distance was 40 mm, the LOD achieved was
5.6ppt (34pM), which was better than ICP-AES and comparable with ICP-MS. The concentration
mechanism of EKS was detailed with some applications.
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WE T um DI IFx X TV —2HOTHEEIToT2, F¥YET U —F ¥ 2 " —NDOIRE
1% 25°CIZRR @ L 7=, ieh Ay HErE ues (K, Na, Li, La, Nd, Sm, Gd, Y, Er, Yb Z D tE{t4)
TUBEEHIIERIZ OV T 0.25nM 725 25nM Th 5, M T # U Vi a2 Hvv=(220
nm), XEFEMIEE LTIL 10mM4- A F AR D7 2 (U 8[HRAEHD |, 4mM o« —HIBA, 0. 4mM
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1. Milli-Qwater), 2> Ea—&—33 2 L—3 3 21 CFD-ACE+ (ver. 2006, CFDRC, AL,
USA) % v T,
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ek, Fox DWFFEETHON TS EKS-CZE I K HE (LD, S/N=3) %, Hf5 13 Br
(FCFHE 167.3) 120WT, R1ICE Labrz, Pl BBHARDS 0.9nl TRAL /A 70
(RFE 1 mL, KEFEE ) ZEW—F v 7 U — KM EHE 40mm CHEHT2 &, Er © LOD &
LT 5. 6ppt (34pM) 232 BAL, JEAEEEIE 60, 000 £ & FHEL &7z, ZHuid ICP-AES DIkIE % I
[0 ICP-MS DIEEIZILE T&E 2HKMETH 2.

Table 1. LOD of Er achieved by EKS-CZE

) Distance/mm Concentration
Sample volume/ul.  Vial volume/mL Electrode structure LOD of Er/ppt
(electrode-cap) factor
500 1.8 1.1 Wire 270
500 1.8 20 Wire 20
900 1.0 40 Wire 5.6 60,000
17,000 20 24 Ring (with stir) 1 500,000
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Capillary Electrophoretic Reactor: Dissociation Kinetic Analysis Method
for “Complexes’ Utilizing Capillary Electrophoretic Separation Process
Toru Takahashi*
Graduate School of Engineering, University of Fukui

A new convenient tool for the dissociation kinetic analysis of “complexes’ is proposed. The
dissociation kinetics of “complexes’, such as metal complexes and biomolecular complexes, were
successfully determined with the capillary electrophoretic reactor (CER). The basic idea of the
kinetic analysis by CER isto measure the degree of the depletion of the complex by the decrease of
the peak height signal as a function of migration time. The dissociation degree-time profiles for the
complexes are quantitatively described by analyzing a set of electropherograms of “complexes’
with different migration times using some appropriate standards. The details about the basic
concepts of CER and its application to the dissociation kinetic analysis of broad-sense “complexes’
will be mentioned. CER can monitor relatively slow reactions with a half-life of minutes to some
tens of minutes. Some related methodologies enabling the monitoring of the fast reactions with a

half-life of seconds and the very slow reactions with a half-life of hours would be also introduced.
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Utilization of Capillary Zone Electrophoresis on Equilibrium Analysis in
Homogeneous Solution

Toshio TAKAYANAGI

Graduate School of Natural Science and Technology, Okayama University

Abstract

Capillary zone electrophoresis (CZE) is a prominent separation system for charged species.
Separation modifiers have sometimes been used to develop the resolution and to control the
electrophoretic mobility through the intermolecular interactions between the analytes and the modifier.
Therefore, analyzing the electrophoretic mobility change with varied concentrations of the modifier
enables the equilibrium analyses in homogeneous solution. Advantages on using CZE for the
equilibrium analysis were demonstrated on the analysis of acid dissociation of phenolphthalein, ion
association in an aqueous solution, as well as binding to nonionic surfactant micelles.

CZE

CZE

CZE
[1]

CZE



CZE

CZE

CZE

[2]

RP-HPLC

CZE

1. T. Takayanagi, Anal. Sci., 20, 255 (2004).
2. T. Takayanagi, S. Motomizu, Chem. Lett., 2001, 14.



RNV EZERNELIEERARE T/ AFORSE

LY, SuBaowei, ONE X
WARPE - FE

Development of photocleavable nanoparticle containing protein

Shuhei Murayama, Baowei Su, and Masaru Kato"
Graduate school of Pharmaceutical Sciences, The University of Tokyo

Abstract  Because proteins show high activity and are essential for biological function, proteins are
important and useful biomolecules; however, it is hard to control activities whenever and wherever
required. We have recently developed a method to encapsulate proteins within hydrogels that can be
photocleaved with ultraviolet (UV) light, thus releasing the proteins; we refer to this method as
“Protein Activation and Release from Cage by External Light (PARCEL).” Biological activities of
protein restricted by hydrogel encapsulation were recovered by applying external light to the
protein-hydrogel. In this talk, we introduce a photocleavable nanoparticle containing protein and used
the particle as an effective carrier of protein to cell.

XECDIT Y A—F NN K> TR EN D EEKT VI, BIN2REMECHEEMEL
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Fig. 3 Confocal laser scanning microscopy images of the
nanoparticle injected cell.
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Development of Micro Southern Hybridization System
Kiichi Sato
Graduate School of Agricultural and Life Sciences, The University of Tokyo

Microchip-based Southern hybridization analysis system was developed, which consists of DNA
separation by microchip electrophoresis and successive hybridization in a micro square space.
Parallel electric field in the square space was realized by branching control channel. Size separation
and hybridization of ssDNA in the square region were realized.  Analysis time of the
microchip-based Southern hybridization was greatly reduced from 1 day to 5 min.
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Development of Micro Cell Manipulation Systems Utilizing Hydrodynamics
Masumi YAMADA*
Department of Applied Chemistry and Biotechnology, Chiba University

Abstract

Microfluidic devices are useful for precisely manipulating small substances including cells, particles,
and biomacromolecules, with sizes similar to the microchannel dimensions. Here we introduce our
achievements on the hydrodynamic filtration scheme and its applications to cell manipulation,
separation, and treatment systems. The microscale hydrodynamics was utilized for developing the
continuous size-dependent cell sorter and the cell nucleus isolator by short-time chemical treatment.
These applications clearly demonstrated the wide applicability of the simple microfluidic systems as

essential components for MicroTAS or integrated biomedical microdevices.
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Rapid and sensitive immunosensing system based on the combination of

dielectrophoretic particle manipulation and electrochemical signal amplification
Tomoyuki Yasukawa*, Fumio Mizutani
Graduate School of Material Science, University of Hyogo

We report herein a rapid and sensitive immunoassay using a microfluidic device consisting
of an interdigitated microarray (IDA) electrode for a particle manipulation with dielectrophoresis
(DEP), and an Indium-tin-oxide (ITO) electrode modified with a poly(vinylpyridine) containing
[Os(bpy).CI]* and horseradish peroxidase (Os"/HRP-polymer). On applying an AC voltage to the IDA
in a negative DEP (n-DEP) frequency region, glucose oxidase (GOx) labeled goat anti-mouse
immunoglobulin G (anti-mouse 1gG)-immobilized microparticles moved to the polymer surface coated
with anti-mouse IgG and were captured on the polymer to form the immuno-complexes in the
presence of an analyte (mouse 1gG). The captured microparticles were determined by the
electrochemical measurement by using the catalytic reactions of the couple of enzymes in the presence
of glucose. Since the formation of the sandwich structures was accelerated significantly by n-DEP, a
period as short as 30 s was sufficient to detect the immunoreaction at the surface. The present
procedure therefore yields a rapid, sensitive, and separation-free immunoassay in a simple device.
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Power-free microchip for easy and sensitive immunoassay
Kazuo HOSOKAWA*
Advanced Science Institute, RIKEN

Abstract

Immunoassay is a chemical analysis method utilizing antigen-antibody binding, and is widely used for
clinical diagnosis. Toward point-of-care clinical diagnosis, we have been developing an easy and
sensitive immunoassay method using our two original technologies: power-free microchip and laminar
flow-assisted dendritic amplification (LFDA). The power-free microchip needs no external power
sources for fluid pumping. Instead, the microchip is driven by the microchip material (PDMS), which
is degassed in advance. The power-free microchip minimizes the system’s complexity and the
operator’s labor. In the LFDA, two amplification reagents (FITC-labeled streptavidin and biotinylated
antibody) are simultaneously but separately supplied to the captured analyte molecules using laminar
flow to construct dendritic structures. As an example, we have achieved analysis of C-reactive protein
with an analysis time of 23 min, a sample volume of 0.5 pL, and a limit of detection of 0.15 pM.
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Development of a Novel Label-Free Detection Method Using
Nanostructures
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Abstract

In this paper, we developed a new method for label-free detection of biomolecules by using the
nanowall array chips. Our method is based on the detection of diffracted light by nanostructures
inside a microchannel, and also has a great potential not only to detect biomolecules but define the
difference between water and buffer solution without any fluorescent molecules. Moreover, as for
the detection limit, our label-free method could detect DNA molecules to the extent of zepto-mole
level.
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CROSSING THE BOARDES - INFECTION BIOLOGY AS INSPIRATION
FOR ORGANIC BIO-ELECTRONICS

Agneta Richter-Dahlfors

Swedish Medical Nanoscience Center, Dept of Neuroscience
Karolinska Institutet, Stockholm, Sweden

Summary

Organic bioelectronics is a novel area pioneered within the Strategic Research Centre in Organic
Bioelectronics (OBOE). In the OBOE knowledge hub, new interfaces between electronics and
medicine are created, and possibilities for manmade electronics to communicate and regulate
bioprocesses in vitro and in vivo are explored. By integrating elements of physics, electronics, material
science, biology, and medicine, we create communication interfaces between electronic components
and tissues. The need of such novel tools to solve medical problems stem from our other line of
research, focusing on infection biology. This interdisciplinary research results from the collaboration
between our group located within the Swedish Medical Nanoscience Center at Karolinska Institutet,

and the Organic Electronics group at Linkdping University.

1. Real-time analysis of bacterial infections in the live animal

A cornerstone of infection biology is the study of the complex interplay occurring between the
infecting organism and its host. Combining the power of multiphoton-based live animal imaging with
innovative surgery, we have developed a system that allows us to visually track a live infection from
the first interactions between the bacterium and the host tissue within a living animal. Our studies
reveal some of the molecular components, i.e. ion fluxes such as Ca*, engaged in orchestrating the
multi-cellular tissue responses and show that prompt inter-organ communication is required for the
host to manage its early local tissue response to infection. There is, however, a shortage of available in

vitro techniques to study these dynamic processes at a molecular detail outside the living animal.

2. Organic Bioelectronics for Cell Communication

Fluxes of small cations, such as K and Ca®*, within and between cells are important means
for cell communication in vitro and in vivo. A bacterial toxin has been shown to induce slow Ca**
oscillations in renal cells, thereby modulating the host’s immune response. To expand on the
possibilities to modulate Ca®* signalling in cells, we developed an organic electronic ion pump, i.e. a

programmable electrophoretic delivery electrode based on organic conducting polymers. In this device,



an applied electronic in-put signal is translated to the release of bio-substances. This includes cations,
e.g. H', K", and Ca®", as well as positively charged neurotransmitters, e.g. aspartate, glutamate, acetyl
choline. This latter finding inspired us to expand on the utility of the electronic delivery device from
infection biology to neurobiology. The planar device was accordingly re-designed to enable
glutamate-specific neurostimulation, thus establishing a tool for regulation of nerve cell signalling in
Vivo in order to affect mammalian sensory organs. Currently, we are adding a biosensor function in

order to develop and artificial nerve cell.

3. Surface Switches for Defined Cell Cultivation

An important feature of conducting polymers is that the electrochemical state can be precisely
controlled. We have taken advantage of this when constructing a functionalized cell culture dish. This
allows us to direct cells to specific areas of the dish. Using an electrochemical transistor channel based
on conducting polymers, a gradient of cells can be formed along the channel. We are currently

exploring these devices as tools for improved analysis of cell signalling.
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Micro / Nanofilters for Molecular and Cellular Separation and Diagnostics

Jongyoon Han

Department of Electrical Engineering and Computer Science / Department of Biological Engineering,
Massachusetts Institute of Technology, Cambridge, MA 02139, USA

Summary

As alternative molecular sieving material, artificial micro/nanofilter systems provide unique
functions that are not easily obtainable in conventional molecular sieving systems. In this talk, I will
present several recent examples of exploiting the benefits of microfabricated filters - precise control of
objects to be analyzed - for advanced separation and analysis. Biomolecular filtration and sieving processes
in nanoporous materials and gels are critically important in biomedical research, but the scientific
understanding of molecular sieving has been less than desired. Recent development in nanofabrication allows
one to construct various nanofilter systems, with a good control of pore size and shape. This provides ideal
experimental model systems for studying the mechanical interaction between biomolecules / cells and

micro/nanofilters.

1. Immuno-Separation and Detection using Anisotropic Nanofilter Array

Acrtificial nanofilters and nanomembranes with 20-100nm pore sizes can be designed and
fabricated to provide a unique separation modality. One distinctive example is the construction of
Anisotropic Nanofilter Array (ANA) (1), which allows unique, continuous flow size fractionation of
biomolecules (proteins and DNA) based on the size. This technology can be applied to an immune-
separation of antibody-target complex (2), enabling homogeneous immune-separation assay as well as a

mean to directly measure the binding kinetics.

2. Theoretical Modeling of Ogston Sieving in Nanofilters
I will present both analytical and numerical models (3-5) to explain the sieving behavior observed in
the molecular separation experiments done using the microfabricated nanofilter systems and nanopores.

Structural parameters of nanopores and nanofilters can be correlated to the selectivity and dispersion of



nanopore sieving / separation systems, which could lead to model-based engineering of molecular sieving

systems.

3. Microfilters for analyzing and separating malaria-infected red blood cells based on
deformability

We have designed and fabricated an optimized array of micron-size filter array systems, in order
to analyze and separate malaria-infected red blood cells based on the cell deformability. Ring-stage
malaria-infected red blood cells are slightly less deformable than uninfected red blood cells, providing a
non-chemical marker for infected cells. We built a continuous-flow deformability cell sorter, allowing
continuous separation of infected red blood cells from uninfected cells using a 2.2um filters.(6) In
addition, we have made a high-throughput cell deformability cytometer(7), which can measure the
dynamic deformability of 1000~10,000 individual red blood cells.
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Development of Compact High Sensitivity Fluorescence Detector

For Micro Region

Takashi Fukuzawa*, Hiroyuki Tanaka, Hideki Azuma
Nippon Sheet Grass Co., Ltd.

Abstract

Detection for capillary electrophoresis needs high sensitivity with small amount of
sample, so fluorescence detector is considered to be most suitable. But at present it is not easy
to get such detector for experiment or detection module of analyzer. As the fluorescence
detector available is limited only for standard sample case such as micro titer plate.

By using SELFOC® micro lens as key parts for an optical unit of fluorescence detector,
practically compact fluorescence detection module has been achieved with low cost. This
module allows high-sensitivity measurements of small amount of sample even in the
blight place just by bringing the lens at the tip of the optical fiber close to the sample.
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A Sheathless Interface for High Sensitivity CE-ESI-MS

Etsuo Arai ", J erry Feitelson >
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Abstract

Capillary Electrophoresis should have a perfect marriage with Mass Spectrometry if its inherent
advantages are maintained, such as low flow rates and high resolution. For this reason, CE-MS is a
very valuable and useful new analytical strategy to complement the widely used LC-MS technology,
particularly for charged and polar analytes. Nevertheless, many challenges remain before CE-MS
becomes universal. A significant improvement in sensitivity due to ultra-low flow rates is one of its
key attributes.

The novel sheathless design with a porous tip at the electrospray site provides a practical solution to
this challenge. This design also retains the intrinsic high resolution of CE, along with robustness and
reduction of electrochemical artifacts. Details of the current prototype design and application results

will be discussed.
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A Novel CE-TOFMS Method for Analysis of Anions
Tomoyoshi SOGA*

Institute for Advanced Biosciences, Keio University

Abstract

We describe a sheath flow CE-TOFMS method in negative mode using a platinum ESI spray needle,
which allows the comprehensive analysis of anions. The material of the spray needle had significant
effect on the measurement of anions. A stainless steel spray needle oxidized and corroded at the anodic
electrode due to electrolysis. The precipitation of iron oxides plugged the capillary outlet, resulting in
shortened capillary lifetime. Many anions also formed complexes with the iron oxides or migrating
nickel ion, which was also generated by electrolysis and moved toward the cathode (the capillary inlet).
The metal-anion complex formation significantly reduced detection sensitivity of the anionic
compounds. The use of a platinum ESI needle prevented both oxidation of the metals and needle
corrosion. Over all this method is quantitative, sensitive and robust, and its utility was demonstrated

by the analysis of the metabolites in the central metabolic pathways extracted from mouse liver.
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M ass spectrometry of protein complexes

- Prospects for applications of CE to structural biology -
Satoko Akashi

Graduate School of Nanobioscience, Yokohama City University

Abstract

Due to the significant progress of mass spectrometry, it has now been widely used in
proteomics research. Moreover, it is now an essential tool also in structural biology.
Mass spectrometry (MS) can give accurate molecular masses not only of single
polypeptides but also of non-covalently bound complexes. In the present paper, our
recent MS studies of non-covalently bound protein complexes will be demonstrated.
Based on our previous study of top-down analysis of a telomere protein, TRF2, by using
a microchip CE-MS system, discussion on the future prospects for applications of CE to

the research of structural biology will be presented.
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Investigating cancer metabolism by CE-MS metabolome analysis of
tumor tissues
Akiyoshi HIRAYAMA*

Institute for Advanced Biosciences, Keio University

Abstract

Most cancer cells are known to obtain their energy primarily by glycolysis rather than oxidative
phosphorylation even in the presence of adequate oxygen supply (Warburg effect). Moreover,
inadequate blood supply resulting from defective angiogenesis is often observed in colon and
pancreatic cancer tissues. In these cancer tissues, nutritional conditions are therefore unfavorable.
From this perspective, the tumor microenvironment in vivo might be considerably different from
typical in vitro culture conditions. In this presentation, I introduce our strategies for
CE-MS-based metabolome analysis and its application for studying cancer-specific metabolism

by analyzing surgically excised tumor tissues.
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Comprehensive analytical method for anionic metabolites by means of
positive mode CE-MS and its application

Kazuo HARADA", and Eiichiro FUKUSAKT?

! Graduate School of Pharmaceutical Sciences, Osaka University

2 Department of Bioengineering, Graduate School of Engineering, Osaka University

Abstract

A simple method for the simultaneous analysis of anionic metabolites such as sugar phosphates,
organic acids, nucleotides and CoA compounds based on positive mode capillary electrophoresis -
mass spectrometry is described. An ordinary fused silica or sulfonated capillary would be promising
due to providing a stable EOF and avoiding a current drop. The non-treated fused silica capillary also
attracts analysts due to its low cost. We showed that our analytical method provided enough resolution

to separate anionic metabolite isomers. We also applied the method to some biological researches.
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Fig. 1. Mass electropherograms
of anionic standards.
Experimental conditions

Sample  concentration, 100
pmol/l each; Injection, 5.0 sec at
0.14 bar; Capillary, fused silica
capillary 50 mm i.d. X 100 cm;
Temperature, 20°C; Sheath liquid,
5 pl/min 5 mM ammonium
acetate in 50% (v/v)
methanol/water; Electrolyte, 50
mM Trimethylamine, pH 10.0;
Applied voltage, 30 kV (0-30
min), 0 kV (30-50 min); Pressure
to inlet vial by air pump, 0 bar
(0-30 min), 0.10 bar (30-50 min).
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Plant metabolome analysis by CE-M S using acidic electrolytes for anionic
metabolites

Masataka Wakayama* , Tomomi Abiko, Naohiro Aoki, Haruto Sasaki and Ryu Ohsugi

Crop Science Laboratory, Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract

For metabolome analysis, the comprehensive analysis of both amino acids and anionic carboxylic
acids were valuable. When the single set of CE-MS equipment was used, the changes of eectrolyte
types and/or capillary types were required to analyze these metabolites. Acidic eectrolytes restrict the
electroosmotic flow and often used for amino acids analysis of CE-MS. Based on this property of
acidic electrolytes, we established two CE-M S methods for anionic carboxylic acids by using uncoated
fused-silica capillary. 1) In normal directiona electrophoresis (CE inlet sets to the anode) with
assistance of sheath gas flow, the anionic carboxylic acids above pKa = 3 were detected after the
detection of amino acids. 2) In reverse directional eectrophoresis (CE inlet sets to the cathode) with
excluding akali, the anionic carboxylic acids including below pKa = 3 were also detected. By using
this method, the metabolite changes after the nitrogen absorption in rice were el ucidated.
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Medical and Food M etabolomicsusing CE-M S
Masahiro SUGIMOTO'?, Tomoyoshi SOGA®, Masaru TOMITA®
Y nstitute for Advanced Biosciences, Keio University

Abstract

Capillary electrophoresismass spectrometry (CE-MS), which can simultaneously quantify
hundreds of metabolites, is a powerful tool for metabolomics research fields. To utilize the
profiling ability of CE-MS for metabolomics, the development of data processing software for
CE-MS data and the establishment of bioinformatics technologies for metabolome analyses are
important. Here, we describe the development of non-targeted analytical algorithm, which
automatically interpret all detected CE-MS peaks. As a medical application, a study for cancer
detection using salivary metabolomics profiles is introduced. As food applications, correlation
analyses between metabolomic profiles and taste of Japanese sake (Nihonsyu) and immature
soybean (Edamame) are also introduced.
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Development of Affinity Microchip Electrophoresis Method by In
situ Photopolymerization of Lectin-impregnated Acrylamide.

Sachio Yamamoto*, Sho Suzuki, Shigeo Suzuki
School of Pharmacy, Kinki University

Abstract: For the specific entrapment of saccharides derivatives, a simple and efficient
method has been developed to fabricate a lectin-immobilized preconcentratorin a channel
of a commercial polymethylmethacrylate-made microchip without using any
photolithography and etching techniques. The preconcentration device was made by
simple photochemical copolymerization monomers of acrylamide/bis-acrylamide
containing various lectins by irradiating an argon ion laser beam, which also used as a
light source for fluorimetric detection of sample components. The lectins were maintained
their activities in the polyacrylamide gel Ilayer caught saccharides as their
8-aminopyrene-1,3,6-trisulfonic acid (APTS) derivaties based on their specificities. The
availability of glycan preconcentrator was demonstrated by the application to the
sensitive analysis of some APTS-glycans derived from some glycoproteins.
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Evaluation of Cell Characteristics using Glycans as Marker
Molecules

*A. Nakanishi’, M. Sato', M. Kinoshita', H. Moriyama?, T. Hayakawa? and, K. Kakehi'
"Faculty of Pharmaceutical Sciences, Kinki University
’Pharmaceutical Research and Technology Institute, Kinki University

On the clinical use of human somatic stem cells, it is important to characterize cells for
confirmation of the purity of cells that are ensured by removing nontargetting cells.
Although there have been many reports concerning the characterization of cell nature,
profiling of glycans will be one of the candidate methods for evaluation of cell
characteristics. In the present study, we examined glycans derived from more than 10
cancer cell lines, and attempted to characterize them. We showed that N-Glycans
obtained from different batches of the cultured cells gave similar glycan profiles with
high reproducibility as examined by CE and MALDI-MS methods. In the presentation,
we would like to propose the possibility of total glycan analysis for evaluation of stem
cells for regenerative medicine.
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Fig. 1 Capillary electrophoresis of N-glycans in
AN+ 25 2 & TR E  MKN45 at the different generations
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Profiling of oligosaccharides as candidate for aging marker: Serum glycan
profiles with aging and diet as examined by CE

Keisuke Noto*', Akane Okuda', Mitsuhiro Kinoshita', Takao Hayakawa2 and Kazuaki Kakehi'
1Faculty of Pharmaceutical Sciences, Kinki University;

Pharmaceutical Research and Technology Institution, Kinki University

Abstract

Since structural alterations of glycans are known to be associated with changes of physiological
environments, glycans have been received attention as target molecules for clinical biomarkers. In this
study, we analyzed N- and O-glycans of glycoproteins from rat serum samples using capillary
electrophoresis, and found that N-glycans showed disitinctive changes with age or high-fat diet. The

present results indicate that glycans will be one of the useful biomarkers for aging.
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Vg (NeuAc) % 25KHEFFOV I 7 v 2 KEFESH O 9 5. NeuAc D O-7 B F LK FFoT v
7 oa 2 ARENESNS 3 Wl ~15 Wkn E TIZ 35 FLL RITEINT 5 2 EnbhroTe, —F. milR
R TEE L7 v b Tld NeuAc @ O-7 B F UAKITEADHEBI CTHY BmE B CTHBE LT v
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Fig. 2. CE analysis of N-glycans in serum samples of rats raised with standard diet and high-fat diet.
Analytical conditions: Capillary, DB-1 (100 um i.d., 50 cm); Buffer, 0.1 M Tris-borate (pH 8.3)
containing 5 % PEG70,000; Applied voltage, 25 kV; Detection, He-Cd induced fluorescent detection
(Ex 325 nm, Em 405 nm); Injection: hydrodynamic injection (1 psi, 10 sec)

N-#EGTIESH D 5 HEAT 2 REFEHOIERTTARIHICALET H T 27 F Y I (Gal-GleNAc)
DFEEFRRUT DOV TERMIT T L7 iR, BHF B TEHE L7727 v FTIE, Galfl-4GIcNAc &
FroBEgN 2 < . mIEA CEFRE L7254 T 6 8Ll T T Galp1-3GlcNAc % Rk eH
WNEEIZHMT 5 Z &b olz, LED X Hi, Mgk v 37 BHEHOZEIE, k<
BEREICE DA OiEhE S "7 BREO BB E KM LTS R THL EE XN, 4
%, G727 A — LTI LD, i & BRI K VEE T 5% 7 EOMITIC L & F
LTW FETH D,
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Quality Evaluation of Antibody Drug by SDS - Capillary Electrophoresis
Nobuhiko KAWAKAMI, Yuko NAKAMURA, Isamu TERASHIMA, Kunihiro KAMATA,

Sumiko OKAMOTO, Akiko KOGA
CMC Development Dept. (Analytical Technology), Chugai Pharmaceutical Co., Ltd.

SDS gel electrophoresis (SDS-PAGE) has been used for many years as a purity test for antibody drugs.
However, SDS-PAGE is labor-intensive and it is difficult to pursue both high detection and quantitative
capabilities. This leaded us to develop an SDS-capillary electrophoresis (CE-SDS) method as an alternative to
SDS-PAGE.

After the method development, we conducted the validation of the analytical procedure, including evaluation
of robustness, stability indicating capability and peak characterization. As a result, it was shown that the
developed CE-SDS method is suitable for quality control tests and stability studies.

In addition, comparison of CE-SDS to other electrophoresis methods was made.

[IZU®IZ] SDS-RY T 7 VU7 I R VEKIKENE (SDS-PAGE 1£) 1IHUAREIE S O & E R
— BRI SN D ESUKENETH D, Lo L7235, SDS-PAGE {EIX BAF72 /L & E &%
FMFEZ D Z ENREERRBRIETH D Z Lz, BENMEMLRBRETH D, TDOHH~ 1T,
SDS-PAGE VEIZH 0 2 7 /VESKIKENE DT 217 9 BRYT, SDS-F ¥ 7 U —EXvk#EE (CE-SDS
B) %30 B, SEANY T —va v EiTol,

[ 525 ] 5-carboxytetramethylrhodamine succinimidyl ester % i\ C A& FEPLAREE 38 bk & 8 YRk L
Tt%, TNAMN T LT =B VBRREIR SO AT o T, oo — Rk
F7 2 REA SDS #5 L X DTT &4 SDS &Mz, 70°C CAMSIGZITWEIERRENE Lie, Xy
ywra— L2 —xy 7 ) —BERIKBEEEHOCHEL, @wmicivEohiz=1r s K
n7xnZ 7 Ao —7EEE VT, FURERLICE TS BRMERENE O &L AR T
L7z,

[FERKOEBLE] ICH HA RTA AN T2WENY T —v a U EFEM LIRS, & oime 7
A—4 (RpSLME, BEJE, ERE, BE, BRHRR, ERRR) B TRREENE O, AR
BRIL A DU RS-l O fn B & R EE LD TE RAVICAHIi C & 5 2 L3 isB S 7z, S BIZ, SDS-PAGE
ECHREEND N B EDOMBIBRZ % Z & T, CE-SDS {E TR &5 B —77 OfEERE 23

Tz,
ARFGEAE RS, w2 FIH L7z CE-SDS IENPUAEIR SO SERHMNICE L2 TH D
Z EDER I N,
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Characterization of Glycans on Therapeutic Antibody with Partial Filling
Lectins and Glycosidases in Capillary Electrophoresis.

Yuki YAGI™!, Chikayo SHINOHARA?, Sachio YAMAMOTO?, Yukihito OHYAMA!,

Shigeo SUZUK I?

'Bio Process Research and Development Laboratories, Kyowa Hakko Kirin

2Faculty of Pharmaceutical Sciences, Kinki University

Abstract

Glycans in recombinant therapeutic antibodies have important roles for its various biological
functions. A highly sensitive and specific method is required to obtain structural information of
glycans. There are several analytical techniques are currently applied to characterizing glycans of
antibody, such as HPLC, mass spectrometry and capillary electrophoresis (CE).

In this study, we experienced partial filling lectins and glycosidases in CE for characterization of
glycans on a therapeutic antibody. N-linked glycans released from therapeutic antibody were
derivatized with APTS (8-Aminopyrene-1,3,6-trisulfonic acid) and were separated in CE with partial
filling lectins or glycosidases. In the lectin filling method, glycans showing affinity to the lectin were
swept out. While, in the glycosidase filling method, glycans digested specifically by the glycosidase
disappeared. Partial filling CE methods don’t need overnight incubation and optimization of reaction
buffers for each lectins and glycosidases. The combination of these partial filling CE methods will
enable us to characterize glycan profiles of therapeutic antibodies easily and rapidly.
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PURICHE G LW D HE8HIE, & OAEWFRNEMEIC R 2 72 B2 RE T2 ERMmb T 5,
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HEbH D, ZIDOFEHEDOSEMEE NI 5121E, SRR ORERMED @\ 5L A )
Th D,

ARPTIE, £THERNSEN-Z7) av X =PIk i) H L-BEHE APTS E# L, 5
DU LT F U EIITHENK D EEZEEZEA XYy BT U —FICEALT, BEXIKEIZIT
9. VKENE (pH7.0) H T, 1ZEFMED pl Z2FoL 7 F BRI B3I [ IR E
ETR D0, FEMEDTRVY APTS THERK SAV/ZHESHIZF v ©° 7 U —F 2Bt (Bbes) (12mane
STBENTS, LZFUr2BEALLFYyETZ Y —TlE, ABHPOREORHE L7 F &M
FHAEERL, ¥ 7V —FRNICNT vy 7EINDH0, mtEZiZLv s F2 EFHAEER L
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W2 o7 B REH O APTS S8R OFR « JUAEIMICN-7 U 2 o X —P 2 {FH & ThE8H
RFRES Y, =% ) — VIRBALEC L BRI E A RE Licik, BESHAZ APTS THIER& L 7=,
CE: HEE X7 /L2 L—H =R %455 L 72 Beckman 415 PA-800 % 7= (b & : 488
nm, BHIEE 520nm), ¥+ 7 U —X J&W scientific £1:#. DB-1 (50 umi.d., 40 cm, A%hE
30cm) Mz, PKENIRIZIZ 0.05%E Rr¥F v 7o et/ r—R&ETe 100 mM Tris/[HElz
R (pH7.0) Z AW, Fv BT U —NEKE X OYKENK CEH# L=k, L7 TR
TR E T2 IR Sy R RV 238 L, e\ C APTS B LG 27 EA L, -15 kV ZEInL
Tt LT,

(K55 & B2

KRV 7 F U ETITHENKR S REER 2 B 7 U —|Z8 A L7, APTS 455k L 7 Huik ik
PR OIRAW 2 Lz B DTk B % Fig.2 1IR3, Hiik2s 51 Fig.2 & FERIORT XL 912,
KIGDH T 7 =AM DRI D 4 ROTHv—r &, ZNLUSNOREZ AT 2HARD
W — BB EIND, PEEHREHEARNCL 2 F U2 BALEEAIL, L2 F U LHA
TEAT 2B — 7 IXKEIRF N EBIE L, L7 FURES iP5 a2 ani otz
F7o, WK IRER BN LT 5A1E, BERICFRREEL AT 2R e — 7 DR,
RV, BERPEEL LD etk Lz,

HRT DL F o EREREORREORIUCL Y, &Y — 7 O FESHE S A3 R E f§E T
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FEOBRENARETH Y, FEN DR CHRSEBEDMIT TR TH D Z LR ST,
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Fig. 1 Mechanism of partial filling CE Fig. 2 Partial filling CE analysis of the APTS
method. labeled glycan from therapeutic antibody.
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Capillary Electrophoresis for Quality Testing of Biopharmaceuticals
Eiki Maeda®, Shota Kishimoto', Koji Urakami”, Mitsuhiro Kinoshita', Kazuaki Kakehi'
“Takeda Pharmaceutical Company Ltd.

'School of Pharmacy, Kinki University

Abstract

Biological therapeutics, such as hormone, enzyme, cytokines, antibodies, blood
coagulation factors and vaccines, have been attracting much attention from the
pharmaceutical industries, and the development of such products has been accelerating. In
addition, several modified biopharmaceuticals have been developed in order to achieve
excellent efficacy and stability, like conjugates between proteins and chemical compounds
and proteins modified with polyethylene glycol. These conjugated biopharmaceuticals have
highly complex structures due to the chemical modifications as well as intrinsic
post-translational modifications. Therefore, sophisticated methodology for the separation has
been needed to evaluate these products accurately. In this study, performance of capillary
electrophoresis was investigated wusing commercially available biopharmaceuticals
(Mylotarg®, Pegasys® and PegIntron®) in CE-SDS and capillary isoelectric focusing as purity
and identification tests, respectively. The results obtained in this study indicated that CE will
be a powerful tool in quality testing of biopharmaceuticals, especially for modified protein
products having highly complex structure.
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TAFEDNAFTT 7 /a0y — ORIV RVES BER VANIAL | FUR | MK G
BIR A, VI7TF ol DR " 7ERFORBIXTETETIERICRDOOHY, EiEsid A
FE BTN 2 TV D, 20X R E O % IXBIIR G E i &2 5% T D721,
ST NICE WS EMEEZ R T5[1,2], £i2. 2NHDO X 378 BIANT S HITE fifi 2N % 7= 5 A
DORAFEGLEANATONTEY, Fil-BlH 2 — o L THEHZED TV, (b DB S
W —H T, INODEEMLEGI T2FIELLT, RSN R —2DE LR KENENH W
SITEN, JVE D BEREZH 753 vET7) —_X—2ADEXIKEN L (CE) ~DZEHH%8 S,
CEDE A K OFR ~D 3 H 3 A BTN D, RAFFETiE, iR D& i = 35 5 Ch 5 3FE 5
DNRAFEIRK T ZREE L, CEOE R B~ A rlRETEZ LT 52 8% B KT
R,

ABHIL, PUR-PLAEME OB 4 1R ThDHMylotarg®, RV =F L >/ U=a— L (PEG) & fifi A



VA —7 xnuThbPegasys® K OPeglintron®% W=, £ TR OET LR FEL
T, ENGG R UPEGILYY F— 1 e, BB Sy 7 B 4 5 Y — ik B 2
(PA800) %1 Jl L7z, Mylotarg®iZ >\ TiEF v 7Y —45 78 5 5B < 7k ) (CIEF) %, Pegasys®
% UPeglntron®{Z- DU TIXCE-SDS, ClEFZZ N E M aT LT,

il B B VB 52

FUA-BLAEME OB A 1K ThHMylotarg®% clEF T4y #F L7245 2 Fig. 1127~ 97, Mylotarg®
TFIRR RS L CHHE i 232 T 20 X Th DT IR AHIC I s ST 52
ETEXIKBNH DO AT = PNHFEICZEL M EOHEFEDIN —ANE G ICATRETH LT L
EHOMELT, £, Mylotarg® D HLIR L 23 21 i T D19G 2T VZ L R EL TR
FROBFHVEERFI LR R, FE—70%E R OMVIE UK E0.06%LL T, BN HHEL0%
LITERAFRENGONT, $lo, BLESNDE Y — 7 OAR K AFA(E L O 2 N B B 135.0% LA
TERHTHST[3],

Fig. 1 7L (A) R OF¥rE7)—(B) 2L Fig. 2 ¥¥E7U—(A) K7V (B)IZLD
Mylotarg® D% & i B KB /3 4T PEGILIE K S ORI 5347, (a) Pegasys®
(a) Deglycosylated and (b) intact samples. and (b) Peglntron®.

— 5 PEGIESi Z# L RV ORKETClid, VY F— 2R ELEL TET VPEGILZ L X7 E D
AR EITV, CE-SDS, MSZE AW TA R LIZPEGILYY F— LD 5y T BEMR LI, Bkl
PEG{LY Y F — AIZCE-SDS. clEFi 43 #T RICBWTRER Y Y T — AL BAFIC o BES T,
CE-SDSTCIIPEGILIZ LDy T E DN, clIEFCIIPEGILIC LD E M AL iIcheE—T D
TIBNBESNTZ, £, ERE RO S & VT, Pegasys® & UfPeglintron®(Z-o W T4y
W FE i L7-, CE-SDSD#E B A4 Fig. 212757, Pegasys® Tld T R TDX L 7 E IRPEGIE i &
NTWBHIE, Pegintron® Tl ARIEHT D5y F DK HNE ENTVWDZENH LI LIRS T,

ZNHDOFERIZEY, CEO L FEM&# L N7 RF ~05E H AT REME SRSz, CEOF T
DO RRED R S A R KIBICHIE TEHLD, BARDMF R MEAWM T LB T D9 Sk D &
LA I THD,
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Nucleic Acid Analysis by Using Capillary Electrophoresis Hyphenated
with Inductively Coupled Plasma-Mass Spectrometry Equipped with
High Performance Concentric Nebulizer

Shin-ichiro Fujii™, Kazumi Inagaki', Koichi Chiba® and Akiko Takatsu®

'National Metrology Institute of Japan (NMI1J), National Institute of Advanced Industrial Science
and Technology (AIST)

Abstract

An accurate quantification of nucleic acids such as DNA and RNA is of critical importance in
many forensic analysis, clinical diagnoses and biological studies. The phosphorus determination in
DNA molecule by using inductively coupled plasma-mass spectrometry (ICP-MS) and ICP-optical
emission spectroscopy (OES) has developed in the demand of these analytical fields. On the other
hand, a capillary electrophoresis (CE) is widely used for the analysis of the DNA sequencing
fragment generally. We have reported the interface device for CE hyphenated with ICP-MS." In
this study, we have applied the CE-ICPMS with the interface device to the quantification of
phosphorus in the DNA content molecules separated by using capillary electrophoresis. Then the
concentration of DNA was obtained from the measured value of phosphorus.
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DNASPRNAZ: EOMEER 2 KM\ E BT 5 2 LIk, BES, BERE, ALl o
DEHICBWTEHEHEHRINLTWS, 2, BB TN U gz llE T%&LT\%%F
BT T AE'mONTEE (ICP-MS) %o moiriE®E (-OES) Z W TEMEILE
THHEBED SN TWD, —F, BERONTIITEBERIKIEN L b, Fx 7Y
ﬁkmﬁﬂﬁax)iﬁygwﬁ% YT EE ) = bR Y ~—F THEIA <L DBET 56
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Eﬁﬁ%@%%é:&ﬁ%%f%é Fxlixz= A -7 1 - V¥ X4k & HK[E TCE-ICPMS
B RRBHE AR 2B LY, MoiriE@E ok & ottt z1To7-, 72, Y%L AT
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ARIFFETIE, BR)T R « T 1 « Uy /80 LFERMCILFERERE LM ERE AR TH D
AIF-01 % FH\\T CE-ICPMS D%t 21T > 7-, CE-ICPMS O #:EAX & #afi ] 2 X 1 127K
9, KWNIZ/RT CE-ICPMS ZHW T, VU UEREERIKZ AW O ERRZ2ERk LT,
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CE: P/ACE MDQ (Beckman Coulter)
ICPMS: Agilent 7500a (Agilent technologies)
Interface: AIF-01 (S.T. Japan, AIST)

[X] 1. CE-ICPMS Dzl X & B2k 5

¥7-. DNA OEEFER L LT, LEOHERS %435 100 bp D~ A& DNA % PCR T
HIE L, 77 LML ozo8alel & Lz, 3k DNA % Phosphodiesterase I Sigma)
S O" DNase | (Sigma) %MW\ T 37 CTEERTHIL LIRICEER A BTG S, A L7TEX
JVAFROY EZPFE L, AR50 um, AZE 100cm D7 2 — X R U AF¥Fx 7Y
— & M55 U7 CE 2 & % vy, Cetyl trimethyl ammonium bromide (2 L 5 X E/VEE 7 v~
FN7Z7 4 (MEKC) I ETHRBELTZ, v —RKE LTO01%MMEKEZ NN, X7 LAF K
SN o EHRICNEE L LT L 2R LT ICP-MS THIE L7,

FERL OB L

ARHFFE T T2 38 BORRE A R X B ul/min B2 & v 5 BUb i B2 38 ) T OB 788 3 um
OO WK EDNROICRET D ZENAETH- T, MAOREEAREH W
CE-ICPMS T U »BAFEAEIAWRIZ KX DM EfR T ppb V-V CRFZREMREZR LT, U Y
O HIREFIIBEHRAE & B LT 1A 5 2 Tk EwEN L S v, BA%E L2 b AR I
X D ENRAEFEN R STz, BEFE SR L7- DNA ikl 2 CE-ICPMS (23 A L 7255 5. DNA
ERERNT D ATEDRX 7 VAF REWERiD ) V% CE THBfEL. ICP-MS TV v 215
ZEMNTE T, CE-ICPMS THLNTZ U VRIERENOEIB L= X7 LA F RREZ IS
LT, B DNARELZE B LT,
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Monitoring the Migration Behavior of Living Microorganisms in Capillary
Electrophoresis
Masaki TORIMURA "', Tomoyoshi SHINTANI?, and Hiroaki TAO'

'Measurement Technology Research Group, Research Institute for Environmental Management
Technology, National Institute of Advanced Industrial Science and Technology
“Ehime Institute of Industrial Technology

Abstract

Capillary electrophoresis (CE) was applied to the rapid discrimination and quantification of living
microorganism. In general, it is difficult to monitor the migration behaviors of living microorganisms
since the depth of field apt to be too narrow to see an entire field of capillary. However, by using
microchip capillary, which channel is enough thin, made it possible to monitor a whole
microorganisms in the channel. In this study, we examined the effect of initial time profile in applied

voltages for separation by the migration monitoring using video microscopy.
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ERUKENEEE & LT P/ACE v A7 A MDQ (Beckman) & 2 WELEEER (RE7 L
3Y) AW, ¥ 7 U —INEERREL TR 50 um, K 24cm (F%#hE 20cm) @
LDk, FIEHTA~A 7 0F v FIIREE 110 pm, FHEES 20 um O H O EHW, £ T
AUUKENRTFEIC 1.0 M NaOH, H#lizKIs J OVKENIK T+l e L CER Uiz, &Rl
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R HERR CTE T,

F9, EBLEHIF L2 E ROk Fig. 1 Video monitoring of microorganisms migration
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Fabrication of Nafion Modified Polymer Microchips
for Electrophoretic Analysis
Mariko SENO”, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA

Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstract

In electrophoretic analysis on a polymer microchip, a modification of the inner surface of
the channels is one of the important issues since an untreated polymer microchip often provides an
unstable and slow electroosmotic flow (EOF). To overcome these drawbacks, we studied on
the coating method using Nafion which has negatively charged side chains and easily forms a durable
thin membrane by drying.

In poly(dimethylsiloxane) (PDMS) and poly(methyl methacrylate) (PMMA) microchips, the
inner surfaces of the channels were modified with cationic polybrene and hexamethylene diamine,
respectively, for the strong retention of anionic Nafion by the electrostatic interaction. In the
Nafion-coated PDMS and PMMA microchips, higher electroosmotic mobilities (3.0-7.5 and 3.4-5.5
x 107 em? V' s, respectively) were observed relative to those on untreated PDMS and PMMA chips
(2.2 and 2.3 x 10 cm®* V' 57!, respectively). After the 30-times repetitive measurements the fast
EOF were still observed on the Nafion—coated PDMS and PMMA chips.

(EOF)
EOF
pH
(PB)
(PDMS) (HMDA)
(PMMA)
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PDMS 100 pm
30 um PMMA
PDMS PB
PMMA
HMDA
(Fig. 1) 10 mM (pH 7.0)
(#eoF)
PDMS HeOF
PDMS HMEoF

12x10% cm? v is? 7

PDMS o

MeoF NZ

70x10*ecm*Vv1ts?t £

(Fig. 2) 30 EOF g

PB
0
PMMA
HMEoF
PMMA (teor = 1.6 x 107 cm? V7 s
EOF

/ PDMS or PMMA
Telrellecrelren

PB or HMDA
frcifctcttotretion
ll |
'%"@"%%' Ky

Nafion

.%@@%%--@-%n

110°C, 30 min []

N Nafion thin layer

i«

Figure 1. Schematics of the coating of
the channel with cationic polymers
and Nafion thin membrane.

o
o o o
o
s, °
A
A o4, ° [
4 ataa, oo
o A 5 @ A A AA
o A
T T T T
10 20 30

Number of repetition

Figure. 2. Variations of e in the
Nafion-coated PDMS (o ) and PMMA

(teor = 3.0 ~55 x 10* ecm? Vs

(A) chips.

Table 1. Estimated and reported values of

HMDA Lzor Obtained by the various coating

EOF methods and materials.

Table 1 Heor
(x10"em’V*'s™h
bare PDMS 1.2
PB—coated” 22
HeoF PB/DS"—coated" 36
PMMA? 2.3
EOF . .

fused silica capillary 4.6

*dextran sulfate
1) Anal. Chem. 2000, 72, 5939-5944
2) Anal. Chim. Acta 2002, 470, 87-99.



(2)

Transient Trapping in Bioanalysis for High-Sensitive Detection. 2
Ryuta TANAKA", Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstract

This paper reports an improvement of the preconcentration and separation efficiencies of peptides in
transient trapping—micellar electrokinetic chromatography (tr-trapping-MEKC) by using a
poly(vinylpyrrolidone) (PVP)-modified capillary to suppress the electroosmotic flow (EOF) and a
nonspesific adsorption. To confirm the applicability of tr-trapping-MEKC under the suppressed EOF,
bradykinin was analyzed in the PVVP-coated capillary. Comparing to the conventional MEKC analysis,
a 230-fold enrichment of bradykinin was achieved in tr-trapping-MEKC without the nonspesific
adsorption. The limit of detection of bradykinin was improved from 2.0 ppm to 6.2 ppb by the
application of tr-trapping. When the sample solution containing angiotensin I, 11 and 11l was injected
for 600 s, these peptides were enriched with 380—700-fold sensitivity increases compared to the
conventional MEKC analysis. These results indicated that the sensitivity improvement of the
biological sample was achieved by the application of tr-trapping, which should contribute to the
progress of bioanalysis.

(MEKC)
(tr-trapping)
[1]
poly(vinylpyrrolidone) (PVP) (EOF)
tr-trapping MEKC
PVP tr-trapping-MEKC
Agilent CE PVP
( 45 cm 36.5cm 50 um)
(SDS)

(pH 7.0)



I 11 1AL AlL Al 4

(30 mbar) -15 kv
15 kv
PVP
MEKC
300 s
tr-trapping-MEKC MEKC 230
6.2 ppb (n=3)
tr-trapping—-MEKC
600 s
150 s Al MEKC 700
(Fig.1a)
sweeping 150s
sweeping 40
(Fig.1b) tr-trapping-MEKC 600 s
Al=ATI * (@) tr-trapping
AlllI-All 5 4]
. <E( 30+ Al Alll All
tr-trapping—-MEKC 3 \ %
S 20
E 10+
MEKC sweeping—-MEKC < ol
50 ~ 60 min 4 6 8 10 12 14
i . Time / min
tr-trapping 11 min
6- .
(b) sweeping
2 1
< Alll Al All
EOF E 4 \ / e
MEKC E
tr-trapping-MEKC § i
0

tr-trapping-MEKC

PVP

25 30 35 40 45 50
Time / min
Fig. 1. Electropherograms obtained
with (a) tr-trapping—MEKC and (b)
sweeping—-MEKC in PVP-coated
capillary.

[1] Sueyoshi,K.; Kitagawa, F.; Otsuka, K. Anal. Chem. 2008, 80, 1255-1262.
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Microchip Electrophoresis with Microheater Integrated PDMS Chip. 2

Kana TANIGAWA*, Kenji SUEYOSHI, Fumihiko KITAGAWA, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University

Abstract

This paper reports a novel on-line sample preconcentration technique for microchip electrophoresis
(MCE) based on the sodium dodecyl sulfate (SDS) and thermal denaturation of proteins on a heater
integrated microchip. In our proposed method, a solution of native proteins without SDS is injected
as a long plug into the separation channel filled with a back ground solution containing SDS. When
the analytes reach the microheater, the SDS denaturation of proteins is strongly promoted by heating.
The apparent velocities of the proteins were decreased by the denaturation, so that the long sample
zone is swept around the heater. Actually, by increasing the temperature over 80 °C around the
heater, fluorescently labeled proteins were detected as sharp peaks with heating, whereas broader
peaks were observed without heating.

[#E1]

~A 7 uFy FEKIKE (MCE) %, molteg, @mdnotr, ARete v oRfEmza L TEY,
5 R BEOERE T ~DOE AW STV D0, BRWREREZSREHE ST 5D,
Z ZTARMIZETIE, SBET ¥ RV O RFTRIR BN I REe~ A 7 v e — X — & L CHlIR 2 ik E
LiesA 7 aF vy TaFRL, Z "7 E0hlg RT3 ) F) vLa (SDS) Ik EMIND
BRICRE BERIKIBEEOZ L E L b7 o T & &, MBUZ XY SDSEMENMEES D 2 & 2 F
M ULTEHHA T A RBHRMSE DBIRIC DWW TRET 21T o 7o, £72, @z oRETF v v
WICIEAERE LTeF v T 2ER L, iEzhRom Eae BiE L,

microheater
[528%]) /
V7NV Y TTT7 4 —IZ XD ER U721 60 um, X 50 um
N ° < o H—/
DF ¥ FNEHTLHR) VAF X (PDMS) v 7 separation channel

(Z, J&EE 50 um, g 4.0 mm OS2 o3BT v R/VIEL T ICERE

THILET, vA7me— S —LRULEXIKE T > 7L L2 Figure 1. Microheater
(Figure 1), #BHZIZ, fluorescein isothiocyanate (FITC) Tix A= integrated PDMS chip.

#% L 7= bovine serum albumin (BSA) & trypsin inhibitor (T1) % 25 mM phosphate buffer (pH 7.0)
(ViR L C VW=, TRERIZIZ 1, 50 mM SDS, 5% 2-mercaptoethanol & 8% dextran % & ¢e 10 mM
phosphate buffer (pH 7.0) Z M7z, £72, A&EEL F ¥ RANICERE LT v 72 HOTE
BRClx, Alexa THOEGAEH L7- BSA % 0.25% dodecyl-B-D-maltoside, 0.03% methyl cellulose,
20 mM NaCl (pH 6.8) ¥HRIZER LT- b O 2 alBhsii & LTz,
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MENZ X5 SDS EMEZFIH LA > 74 il EHEMEE TIlE, £ SDS 2 & £/ Xy
ERENATR %2 SDS % & Te kBN Clii 7z SN2t F v F MR W 7 7L LTHEAT D,
F ¥ RVNBE~D SDS DRAEIZ LV HWEXIRE (EOF) 2FAET 57280, AR O
& R BT UkE T 5, SDS & & ek ENKICRE Lo ¥ v /N7 EIX SDS IZ L W A ES 1
BB T 5720, EOF & 113 & OfKIKENEEE AN 25, 7 O 7= FELhkBhH
AL, 27 40— 7 OB S SBBHEM AR Z 5, S BIZHBET ¥ RVITKRE
Lzt — % —CEMZRET S Z LIk, ERREE TSNS,

[(FREOEE]

SDSEMZFIH LA v T A4 Vi BHEME IS\ T > ﬁgg (a)
BHET ST 8 25, FMARTIET m— ke —  F o
BB SEOWICK L (Figure 23), Fv % LINE = gool
80 °CLL LITMEA L 7235810138 < @ B — 27 3Bl % 600¢ oA

400 - \ /

200+

iz (Figure 2b), Z 41U, FEMBAREICIZ X R
IXSDSIEHE & DB THoICAES N TE LT,
MBS 5 Z L TSDSZ N R HE S i fk F, A
U4 — B 7 OJFEIC S < RBHEME DR )k
L2 EZR LTS, & 61T, SlEREONEZ4.0 mm
& LT-BA T, 0.7 mmodhE Rz V2B &
i L CIR R K21 L LT,

7o, BEMREZF v FVNICKRELZT v 7T
X ASICEEZEN LW EICE W T LR ‘ : ‘
RN HER SN 7- (Figure 3), = ZC, XY iEMIcH 0 20 Time;‘g 60
T A7, Fx RANICHRERAR 20 7= L, 56 Figure 2. Electropherograms of
WHRIRNT 21T > T2 T ORER, F v RVl EBE 4 fluorescently labeled BSA and TI
—EREREIN U 7o 4\ F R 2 s S %, g obtained with (@) no heating and (D)

R . L thermal denaturation. Injection time, 5 s.

STENETERE D> O BRI [ 2> o CURME S 7= sl s v Current, @) 0A; (b) 5.0A.
RAKEN T DR BIER S iz, ARFEBRSM T Ci, 600

Fluorescence intensity

F ¥ RVZEEZAINT 5 & A@EELLE CKOE 2 500

SR 0, F R OBRHEN THEpHA R L, £ 400]

R IR T 5, 02 Ehh, Batsnzae 30

WHARIL, BT LT Aloxa BSAD I OTE £ o) |
FIUINRHC B ~[a1 20 o TIREY S D B%, B&WBOIEE T L
OpHDIK TIZ & b 72 W ERUKENRE B 23 LT 0 20 40 60 80 100 120
WA ST 1%, MEASIES L7 2 & CHUpHA L5 Figure 3, E|£tT§éﬁerogram of
L CEKKEBENE BHIN L, Bl ~pkE) L= 2 fluorescently labeled BSA by using
LItk AabnEELILND, the PDMS microchip integrated with

a platinum film. Detection point,
20 mm from a platinum film.
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Label-Free Electrophoretic Analysis of Sugars Using Complexation with
Aryl Boronic Acids.
Risa Kusumoto ™ Philip Britz-McKibbin? Kenji Sueyoshi ' Fumihiko Kitagawa * Koji Otsuka *
! Department of Material Chemistry, Graduate School of Engineering  Kyoto University
2 Department of Chemistry, McMaster University

Abstract

This paper reports a label-free analysis of sugars in affinity capillary electrophoresis (ACE) using a
complexation with aryl boronic acids. In conventional capillary electrophoresis of sugars, a
troublesome derivatization is often required for the detection and/or separation since many sugars have
no charge and no UV absorbance. To overcome this drawback, we focused on the ACE analysis using
aryl boronic acids which form complexes with sugars. In a back ground solution (BGS) containing
aryl boronic acids, the complexation provides the variations of both the wavelength of absorption
maximum and apparent electrophoretic mobility of the complex from those of native one, resulting in
both the label-free detection and selective separation of sugars. When a phosphate buffer (pH 7.0)
containing 3 mM 3-nitrophenylboronic acid was used as the BGS in ACE, sorbitol and its stereoisomer
(mannitol) could be detected and separated without any derivatization.

uv

(ACE) [1]

uv

ACE



(pH 7.0) 0~80 mM
uv
-3- (QBA) 3- (NPBA) 1-
(NPA)  3- (PyBA) N- 4- (MePyBA)
Benesi-Hildebrand
NPBA ACE CE P/ACE MDQ (Beckman
Coulter) 40 cm 30 cm 50 um
3 mM NPBA (pH 7.0)
uv
Table 1. Complexation of five aryl boronic acids with sorbitol.
KIM®* Alp/nm  Ae/M7em™ ulem®Vv7is?t
0~80 mM NPBA 870 7 900 (278 nm) 4.1x10°
QBA 410 0 100 (310 nm) 3.0x107°
270~320 nm NPA 40 0 500 (280 nm) 0
PyBA 940 0 250 (260 nm) 0
MePyBA 530 0 -1350 (220 nm) 0
K, Am, € and u represent formation constant of complex,
5 wavelength of maximum absorption, extinction coefficient,

and electrophoretic rglobility, respectively.

Benesi-Hildebrand S e .
@ o on on 2 (b) sorbitol
7 €4 mannitol
(Table 1) NPBA oH OH OH @
sorbitol S3
20 mM 2
OH OH QH 8
7nm : 22
OH OH_ OH Mh‘ m
mannitol 1 2 3 4 5 6 7
Time / min
Figure 1. (a) Structures of sugars. (b) ACE analysis of sorbitol and
NPBA 278 nm mannitol. BGS, 3 mM NPBA in phosphate buffer (pH 7.0).
900 Mt cm™ pH 7.0 NPBA
ACE 278 nm uv
(Fig. 1a) NPBA ACE
uv ACE
(Fig. 1b)
ACE

[1] Kaiser, C. et al. Chem. Comm.

2008, 3, 338-340.
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Determination of Anions in Dried Seaweed (Wakame) Using Ion

Chromatography
Takashi IIYAMA "' and Keiichi FUKUSHI"

Kobe University Graduate School of Maritime Sciences

We describe a method to identify the origin of dried seaweed (Wakame) through the
determination of inorganic anions such as bromide, nitrate, phosphate and sulfate using
ion chromatography (IC). Seven samples of seaweed were purchased from three different
districts, Sanriku area, Naruto area in Japan, and China. The above components were
extracted from powdered seaweed into water using ultrasonic extraction prior to analysis
by IC. Discriminant functions were calculated using the analytical results. Four
combinations were considered by selecting one component from the major components
(Br’, SO,*) and another one from the minor components (NO;’, PO4’). For example, a
linear discriminant function was obtained using the SO,” results for seaweed from the
Sanriku area and China: Z=3.45x-13.8 (Z: discriminant function; x: concentration of
SO,*). When Z <0, it was shown that the seaweed was produced in Sanriku; when Z>0,
the seaweed was produced in China. The accuracy of identification was 100% for the
seaweed produced in the Sanriku area and that for China was 85.7%. Experiments using

more samples are ongoing to improve the accuracy of identification.

XC®IZ

WA, BRAxRBEEORMICOWVWTEMMBEMBENZHL, MEELERSTNS.
JFOBHR FE M E RO BEEMZBRIET 5 72O 0E, BHfeg 228 8] 5 O ML N 08T
b5, BIE, VI ADOEE, AExBOoM L%, FEE6 77 XA ASITE
TEBRSZEREL, MBI LV EMHIRAETHOLI I ERRFINTNS.
L2L, ZOFEEBYMPEMECTHD EREICERMZ2ETS. U A IRE
AWTHSOKREZ SR EICHEEL, B2 EBLTHEBAPTLYRESZRINL TAEE
THZENMONTWD., ZZTARMIETIE, VIAHICEENDIEA A IZEH
L, TEEA AL LTBr kSO, MEAA & LT NO LD PO S % E &
LTk, B\EMR U I AEMER O REEMEICOVWTHRITH L EAME L
7=

£
MBS LT, Wil ZREpE, WME, TEERBRT DAL T BREEZMERLL.



A Frrm~v b7 77 4— (IC) BT L20WMEMHIIUTOEY ThbH. WHEK
1.8 mmol/l jREEF b U 7 A KT 1.7 mmol/l JREEKFETF VU ¥ LADIREGRIE, i :
1.5 ml/min, UEFE AR 25 ul, M  BEXAEEER L. BEZEO 7 PE
10 pS TIE Br, NOyDOE—27 2B3/h& <, —J 3 uS TiX PO KT SO D S AR A
ERRIZ 72 BTz, HIEBH 45 5.5 min # 12 IC @ output range % 3 uS 75 10 uS I
Gz, REBEUTOLICHBELE. IAZHNWTY D A5 g% | min Bk
LTHOLNTZHmAE 0.1 glZHiAK 20 ml 2001 %, 15 min B EFHEMH L. fHE, M
AKSml T2REBEFHFLLNL, BEOWHEEICE L. 2z 3000 rpm T 5 min &0
SHEEL, EEBARAERB L. Fo7cbBWICHiK 10ml 2 M2 THRALL, L=
D%, BEBAERAE LD, B EBAKREAEDE, 045 um AT T T 4 VA
—TAm L. AEREZSOMIICERL, ICHTHREE L., —BEIZH>E 3ET
OHMERZITY, P—7mBELREILIVERAFT VRELRD . FEZA
FUn D=y, MERS D Ry RO, WEEOMEAA DEI 20N TEAK
EAERRT B & RIRFICH BB S & ko 7.

BEEERE D LA, E—JHBEEAOE—EIOLALELHEMBREOR
WRRER A S 0 Br, NOy DA, r=0.9916-0.9999 (output range 3 uS) , PO,
SO, TIE r=0.9990-0.9992 (10 uS) . Br, NO;, PO, SO/ DOIRHERE, v°— 7 @&
& O FH 6t A2 Y 7 72 (RSD) 1X 2 1L Z 4 0.30-0.40,1.1-5.5% T dH - 7=. FHRA (LOD,
S/IN=3) XZ&+ <4 0.011, 0.0057, 0.10 X Tr0.017 mg/l Th-o7-. T/, KiEIZX
DU B ARELE AT LIZEE, E—Z2EAMO RSD KBS A2V T, ZhEh
1.1-10, 7.0-30, 2.8-20, 1.0-6.9% T -7=. PEFEL ZFEET I AITHOWVT, SO~
TEPE DT B R D T2 BB B 1x Z=3.45%-13.8 (x 1Z SO HEE) THY, Z2<0251F
—BEEE, Z2Z0 L IEHREELHBITE L 2 ERNbhods. OB, CHBIHH R
—BEFE 100%, HIEHFE 85.7% Ch o7z, HIHIOKEZED LD, BEIHITY
AEWAL, SHHPTHD.

8.0 P T : T
SCHR = 6.0 - “e o ° 7
1. T. liyama, M. Inagaki, and K. Eﬂ A A
Fukushi, in the Abstracts of the > 4.0 .
71st Annual Symposium of the & 'A
Japan Society for Analytical 8 20 L 4 . . . ]
Chemistry, p. 183 (2010). I ..,
2. T. liyama and K. Fukushi, in the 0 , ,- ) . )
Abstracts of the 59th Annual 0 1.0 2.0 3.0
Meeting of the Japan Society for p043'-p/mg/1

Analytical Chemistry, . 390 , .
y P Fig. 1. Distribution of phosphate and sulfate

(2010). concentratiOhinaSymbolgsnMiuSanti KMy,
Naruto; @, China.

Fig. 1 linear discriminant function
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Determination of Major Anions in Human Serum Using Capillary
Zone Electrophoresis

Kenji Kita*l, Keiichi Fukushi', Atsushi Hiraoka®, Yoshifumi Suzukiz, Akinori Soejirnaz,
and Takashi Miyado’

'Kobe University Graduate School of Maritime Sciences

Faculty of Health Sciences, Kyorin University

3Kinki Polytechnic College

We developed a capillary zone electrophoresis (CZE) method with indirect UV detection
for the simultaneous determination of major anions such as CI’, PO,*, and citric acid in
human serum. The limits of detection (LODs) for CI°, PO,*, and citric acid were,
respectively, 0.062, 0.17, 0.25 mg/l at a signal-to-noise ratio of three. The relative
standard deviation (RSD, n=8, intra-day) of peak area obtained for CI", PO,’", and citric
acid in a serum sample without deproteinization were 1.0, 1.6, and 4.0%, respectively.
The analytes were detected within 18 min. Dproteinization was not required using the
background electrolyte (BGE) containing 0.01% hydroxypropylmethylcellulose (HPMC).
The analytical results for ClI” and PO, obtained by the proposed method agreed with
those obtained by conventional methods. Investigations are in progress to determine other
anions such as lactic acid, L-ascorbic acid (AsA), and uric acid (UA) in human serum
using CZE.

X I

ANKICHEBERN DDA, £ bETEA TV BERREHEZRTZENMONT
W5, ol zE, CUEE L, 1BYEMREEBESREMRA CIXIET L, POSRE X, BIF
WIRHERE Z H ERPRIB R EARAETIZETL, BRBAS TR EF TS, 72, KEHE
WS Caf#BFE 2Rl v BO R EM, va v 7 RESCLERRLE
BT 2AMOREEHEIREINTND. I 52, AsA X UA O ITE{L A
VADRAEEZ L, UA OHEMIERORK ERD. - T, TNOKRTEZEE
HZLIRBEROERICESLSLEEZOND. /K, ZNHKIEA 4 EMmE (C1)
REEH#E (PO, 72 U) BICEVEBICERBS R TWS. RalL, BLFEE T,
CZE |2 X B¥g/K T POSEBIEAZMESL LT-. VKL M5O EER M AITELE LT
Wb, TZTARMETIE, AEkis b LI, CZEIWCLDMiET O EEEA 4 v o [FE
EREAESLTAZEEAME L B2



EBR

VRENIE : pH 3.5 I L7725 mM 2,6-8 0 P VB VAR UERIZ 0.01%E R v
T AF e —R (HPMC) Z UL ; FUNEE : 15kv GUEHE A
Ml Fa ki) ; B H IR 273 nm; BUBME ARRR] (EZ2 k) «3s. fmigak s LT,
FEEHEHDE (F) = 2 VR TERER R A 2 —-N (EFIK, R¥ N7
FAHALORLE) KO-A (R, ROAHE)) EREERRKRANME (R X7 %HR)

2R,
B, A=A =k %R R L.
RAORBIZOVTRAM LT

TP, BESHAMBELZ 10 fFICHRL, KKk CIE O PO % E
WWT, BRI OFBICEDERR
BT, B MMEESNL, KEREBICELDEERERE

S L. ®&IC, b MEREREICOWT 7 = U MRETEE L.

fERROE L

Cl, PO, ZZUBIZHOWT, Y= EBZAWVWEEES, EHEED B WK ER

BB, B — 7 EiE & OPKEIRF#E O RSD (n=28)
%, EhEh, 1.3, 0.62, 3.2%K O 0.45, 0.37,
1.1%Tod o 7. RAHAGEE M MG (I8 &
O HE ) B Cl kO POSE B/ RIL, A—T—
WL DEREEZERETH-T-. £2, BRE v
X7 ARG RS PR MLTE O E Bk R, AR ALE M
BEEBRBRELIZERETH-Z. o T, KIET
FMIEORS R BIEZE LW LN bho
o, RIBEICXK A MLEDEERME EMHRIEICX
HEBMPBIZOWVWT t MEZ TSI E T A, EN
HDHETEZRNI ERbhoTm. EHIT, 7=
VR E B E (1.5-3.7 mg/dl) 1%, 1FIFEFHEOH
PHAN (1.95-12.9 mg/dl) TH Y, KiEIZ XY, CI,

PO, VU BARIMERTCXA LN TREINT.

Sk, WEVSRMEZFEMICHRE L, miET oAE,

AsA, UA H|IZOWTRHRIKEETE 2L oI Lzw.

XHR

1. K. Kita, A. Naridomi, K. Fukushi, A. Hiraoka, Y.
Suzuki, A. Soejima, and T. Miyado, in the
Abstracts of the 71st Annual Symposium of the
Japan Society for Analytical Chemistry, p. 191
(2010).

2. K. Kita, A. K. Fukushi, A. Hiraoka, Y. Suzuki, A.
Soejima, and T. Miyado, in the Abstracts of the
59th Annual Meeting of the Japan Society for
Analytical Chemistry, p. 334 (2010).
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Fig. 1. Electropherogram of
human serum. Electrophoretic
conditions: capillary, L,=72 cm,
L4er=50 cm, 75 pm [.D.x375 um

O0.D; BGE, 5 mM
2,6-pyridinedicarboxylic acid
containing 0.01%

hydroxypropylmethylcellulose
adjusted to pH 3.5 with 1 M
NaOH; voltage, 15 kV with the
sample inlet side as the cathode;
wavelength for detection, 273
nm; vacuum injection period of a
sample, 3 s (63 nl). Peaks: a, Cl’;
b, PO, ¢, citric acid.
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CZE Determination of Nitrite and Nitrate in Seawater: Reproducibility
Improvement and Sensitivity Enhancement

Takahiro Hayashi "', Keiichi Fukushi '

! Kobe University Graduate School of Maritime Sciences

We have reported a method using transient isotachophoresis (tITP)-capillary zone electrophoresis (CZE) for
the simultaneous determination of nitrite and nitrate in seawater using artificial seawater at low pH as the
background electrolyte (BGE)'. In order to improve the reproducibility and enhance the sensitivity several
conditions were examined: the effect of rinsing the capillary with 1 mol/l NaOH before analysis, the addition
of bromide to the BGE, and variation of the injection mode for the terminating ion. It was found the
reproducibility was improved by rinsing the capillary and using a BGE containing bromide: the relative
standard deviation (RSD, n=4) of peak area obtained for nitrite and nitrate were 1.0 and 0.80%, and for peak
height 1.1 and 1.0%, and for migration time 0.30 and 0.50%, respectively. The sensitivity was slightly

enhanced using an electrokinetic injection mode for the terminating ion.

[ZL&HIC

ERBCOFKIE Th DMK TOER, Vi EORBREREYE=4) 7352 L1,
TR R N OV LA BLE D D EETH 5. Forld, #KHO NOy LT NO; % i 12 [F]
RPERT 272000, —HSRESIKE) (TP) 2k 4 T4 VAR LzF vy T U —
— ESKENEABRRE L TE -, 27 IR VR Y T AT, K pH O A THEKkEh%E (BGE) %
vy, BRIZER (BEOF) #Mx 52 &IcLy, BE(LagECchsr 2Rl . L LFE
PEICRIER S -T2, T2 TR TIE, MBMEZSGET 72018, T4 74 Vil 2E 3,
SINTBRAAERED 1 mol/l NaOH 12 L 5% ¥ v 7 U —idssh e O THEKUKENK 0> Br OFENZDU
TR —F, TP IZBIT DX — I I A A AL LT, BZEWS |k BRAENENE 2
bivh. 22T, MFEHEETHZ L2 Y, BELRUHEEDORTE S LR REEANETH DD
L7,

SEER

Fr TV —iL, WET5um, &K 72em, A%1E 50em TH 5. vkEhik L LT pH34 ITHEEL
T NTHAKRE FAV, FINEIEX 6 kV GRUERE A Z f245:), 2854 — rIRENOERIHER OB R1E 210 nm
& LTz, FEMECET 235 TlE, #EHT 0.1 mmol/l NO, K ONNOs ¥R L7 ATk & L, LAF
DD THRRT L7z« — B O HBRAARFD 1 mol/l NaOH IARIZ & 5 % ¥ &7 U —¥edshiE, ik
T O BrOAEE, RIZ, [AREOREN L OV — 2 F /A A ik & LT 600 mmol/l i)~V v
DR A I, ATPICHIT D4 — I F A F VB AEE LT, B2l (R#E - 8—12s) K&
OESHIEANE (B : 220kV GUEREAMIZ2AR), KREfHE : 848s) (T oW THg L7z,



RBREEE

KENR & LCBrag £/ ATH/KZH L, NaOH IRIRIZ LD v 7 U —1ag L7 nga,
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X, UkEhike LTBragie NIHKEZM AL, 1 moll NaOH THFv 7V —4244252 LT
HEWENSESIND 2 Enibhole. E—27 AN —7 @B a WG &b, BEREO RN
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A A BANEE UTEENS MEE WS, kR
A 35 T, #—I A 40 OB AR 8
s Thol-. ZDEXRSDIE, NO,, NOyZThEhnt
— 7 HFEIZOWTIL 5.8, 22%, B — 7 & E 2.0, 2.2%,
VKEDRERE] 042, 0.25% CTH Y, IEFICEWEBIMENS
iz, F£7-, ERAVENEE WSS, 5EREARE
M3s Tk, ¥—IF A A2 DS AFET 48 s,
FIINEEIX 10kV THo7=. 2D & & RSDIE, NO,,
NO, ZN N B — 7 EfEIC OV T 2.5, 1.6%, B —7
X 23, 1.3%, vKEN 0.76, 044%TH Y, FHHIME
DRWERENMEONT-. E77, F—IF A FEA
ke L TERIPENEEZ O 5E, NO, KOYNO; ™D
V—rmElE, BERSEOEA LR L, ThEhn
11 L1265 ThoTz. 65T, #—I A4
BAEE L TIESHIEALEDIZ D D EE i A H
ThoDZ enbhoiz. BifE, L RREEEZ W,
MR B OERE I OW TR TH 5. £
7=4%%, BGE O pH 2o\ T b IR 2 M
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1. K. Fukushi, S. Matsui, S. Takeda, and S. Wakida, in the
Abstracts of the 27th Capillary Electrophoresis
Symposium, p. 67 (2007).

2. T. Hayashi, K. Fukushi, in the Abstracts of the 59th
Annual Meeting of the Japan Society for Analytical
Chemistry, p. 334 (2010).
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Fig. 1. Electropherograms of a mixture of
0.1 mmol/l nitrite and nitrate in artificial
seawater. (A)Without tITP. (B) With tITP.
Electrophoretic  conditions:  capillary,
Lo=72 cm, Lg=50 cm, 75 um LD.x375
um O.D.; BGE, artificial seawater
containing Br, voltage, 6 kV with the
sample inlet side as the cathode;
wavelength for detection, 210 nm; Sample:
artificial seawater containing 0.1 mmol/l
NO, and NOs’; vacuum injection period, 3
s (63 nl). Terminationg ion, 600 mmol/l
acetate; voltage for electrokinetic injection,
10 kV; period, 48 s. Peaks: a, NO;7; b,
NO;.



Specification test for biologics by capillary zone electrophoresis

Yukiko MAEDA* Miki IWATA Yukako OMOTE Remi HARUNO Ryohei SATOU Keigo
NAKATANI Masayoshi HIKITA, Kotaro OKAJIMA Harumi SAKAI Masatoshi SHIMIZU Chikao
NAKAYAMA

Sumika Chemical Analysis Service, Ltd.

Abstract

Many biologics are glycoproteins and it is known that the carbohydrate chains may have effects on
the physicochemical characters, bioactivities, dispositions and so on. Therefore, it is important to
evaluate the carbohydrate chains of biologics as a parameter of quality control. In this study, we
examined the utility of capillary zone electrophoresis as specification test for biologics by
characterizing glycoforms of three biologics (two types of recombinant human erythropoietins and one
antibody pharmaceutical). We were able to detect specific electropherograms in each erythropoietin.
These results reflected differences in oligosaccharide structure between EPO-o and EPO-. As to the
antibody pharmaceutical, we were able to detect the content of non-glycosylated peptides.
Consequently, we indicated the efficiency of capillary zone electrophoresis for specification test for
biologics.
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Development of new two-dimensional separation method using planer
column (V)

Hiroaki ITO*, Shinya KITAGAWA, Hajime OHTANI

Graduate School of Engineering ,Nagoya Institute of Technology

Abstruct

A new two-dimensional separation method using a planer column equipped with two electrodes at the both
sides was developed. In this method, a mobile phase was supplied to the planer column and a voltage was
applied in cross-directional to the mobile phase stream. Therefore, two-dimensional separation, based on
chromatographic and electrophoretic mechanisms, was progressed simultaneously on the planer column.
The methacrylate-ester-based reversed phase monolithic planer columns with two gold-coated electrodes
were prepared and used in both one (chromatographic) and two-dimensional separations of fluorescent
analytes in both isocratic and gradient elution modes. The CCD observation confirmed that the analytes

were separated in two-dimensional with the application of the cross directional electric field.
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Figure 1 Apparatus for simultaneous two-dimensional separation using planer

column.
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Separation of Vitamins in Capillary Electrochromatography
using Polymer Monolithic Columns

Hiroki YAMADA*, Shinya KITAGAWA, Hajime OHTANI
Department of Materials Science and Engineering, Graduate School of Engineering,
Nagoya Institute of Technology

Abstract

Capillary electrochromatography has the potential to separate the hydrophilic and hydrophobic
vitamins simultaneously utilizing electrophoretic and chromatographic mechanisms. The dodecyl
methacrylate-co-ethylene dimethacrylate (DMA-co-EDMA) monolithic columns containing
2-acrylamido-2-methyl-1-propansulfonic acid (AMPS), as a EOF generator, were prepared by low
temperature UV photo-polymerization. In the case of separation of four water-soluble vitamins
(vitamin B, vitamin C, nicotinic acid, nicotinamide) with 5mM phosphate buffer solution (pH
8.8)/acetonitrile (70/30, v/v) , the monolithic columns containing 0.1wt% AMPS failed to generate
fast EOF to elute the anionic analytes. When the monolithic columns with 1.0wt% AMPS was used,
all vitamins were successfully detected and separated in baseline level whereas the peaks of anionic
analytes were broadened.
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L2 IT UV A disR e (CE-970UV, Jasco) , & EE R (HCZE-30PN0.25, Matsusada)
SYAFEEZIET 527200 AEOMELEEZ AWz, 17 NI UV EEEEa—7 7
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WIRIRIM L CHEE S U AT A
B L. ZOH T LI T ILF
NR_UY D CEC BB
T, HEHEBE%L 90,000~120,000 B¥/m
EV ) RWrHEEREZ R LTZ. Z
AUILIR A Z 2% HPLC TRV
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T LTKREBEMEE Z 2 0B E R
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TIX, BABEWEAT DMIBH

AAOFRA~PR{RLTLEY Z &

By ot 2 TED KX Fig. 1 Separation of four water-soluble vitamins in CEC.
Mobile ph : M phosph ff H 8. itril

EOF % 3¢/E 457517, AMPS obile phase : 5 mM phosphate buffer (pH 8.8)/acetonitrile

B LOWIRI L% 5 AZam L, (70/30, viv), apply voltage : 15.0 kV, effective column length :
— A

11.0 cm, injection : 0.3 MPa - 20 s, detection : 260 nm, Samples :
KIEPEE 2 2 v O MER AT 1. J P

U U PeiEERR (pH 8.8) /77 & b
=k UL (70130, viv) ZENFH &
L CTHWEBOKEMEE Z 2 v 4O EES Fig. 11 L. AEMNEZAT DD bIAH
L, T OR—AT A GBERER SN, LL, EXICe=aF izl T
%, E—=27BIRPENLLTLESTWD. ZHUE, EOF ZRAEIELHT-OD AR R

HXT D, RY—REHICLLIEETHLIZZADND. 20— BROUGECIREE
B2 EDRIESEHC OV T b Ra 2T o 72,

(1) vitamin By, (2) nicotinamide, (3) vitamin C, (4) nicotinic acid.
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1. D. B Gomis, L. L. Gonzélez, D. G. Alvarez, Anal. Chim. Acta 396 (1999) 55-60
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Development of low pressure high performance liquid chromatography using
ultra low flow resistance polymer monolithic column with winding huge

through
Tomohiko HIRANO, Shinya KITAGAWA, and Hajime OHTANI
Graduate School of Engineering, Nagoya Institute of Technology

Abstract

An ultra low flow resistance poly(butyl methacrylate-co-ethylene dimethacrylate) based monolithic
column was prepared with the low temperature ultraviolet photo-polymerization. A polymer monolith
structure with winding huge through pore of 10-30 um in diameter was constructed in i.d. 100 um fused
silica capillary by the photo-polymerization for relatively short period followed by removal of the fragile
parts in the monolith. A column with ultra low flow resistance was prepared in polymerization period of
2 min under a low temperature of -15°C. The column efficiency was evaluated under an isocratic
condition and high column efficiency up to around 148 000 plates/m for uracil at the flow rate of 0.5
mm/s was obtained. Using this column, gas pressure-driven low pressure HPLC (gas pressure of 0.15
MPa) without conventional HPLC pump was constructed, and the separation of alkylbenzenes was
demonstrated.

1. #&

T VAN T LD DVITAEEE S T OGRS AR EERE T 507 L5 THY, FIE
A7 &g UCRBIEHIME Y, 2078, mdiEika Ve mE o e, 1 m 2Ry
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3. MR & BE
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IZRT, ZI0h, 0 <io 7B 10~30 um RO RN —E RKEEILN T T ANIZARK
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Fig. 2. Separation of alkylbenzenes using a gas pressurization
system supplying eluent to the ultra low flow resistance
column. Column length: 90 mm, Mobile phase: Isocratic
ACN/water = 40/60, Gradient ACN/water = 40/60 to 60/40 in
10 min, Detection: UV 190 nm, Pressure: 0.15 MPa.

Absorbance (-)

Fig. 1. Longitudinal cross-section of the ultra low flow
resistance column prepared with 2 min of polymerization
period observed with confocal laser scanning microscope.

1) T. Hirano, S. Kitagawa, and H. Ohtani, Anal. Sci., 2009, 25, 1107-1113.



747DEH%mﬂﬁﬁFﬂiE;64¢>ﬁﬁw
X592 )€E—ay

OfREIEA, KFHBER, K& %
% TRBE - T

Measurement of electromagnetophoretic velocity of micro-droplets to
characterize ionic liquids

Yoshinori [IGUNI*, Yuta TOKIDA, and Hajime OHTANI
Graduate School of Engineering, Nagoya Institute of Technology

Abstract

Electromagnetophoretic migration velocimetry of organic micro-droplets in liquids allows us to
characterize their surface conductivities caused by an electric double layer of them. In this study, we
applied this technique to characterize ionic liquids which were electrical conductive fluid.

Under the magnetic field of 1 T generated by the Nd-Fe-B magnets, we could observe the migration of
N-methyl-N-butylpyrrolidinium bis (trifluoromethanesulfonyl) imide (mbpTFSI) micro-droplets. In
0.5 M KCl solution, the migration velocity of mbpTFSI droplets was similar to that of 2-fluorotoluene
droplets. On the other hand, in 0.25 M KCI solution added by 0.25 M KTFSI, the migration velocity of
mbpTFSI droplets decreased. It was indicated that the migration velocity of mbpTFSI reflected the
inner conductivity under the condition that TFSI" ions could be exchanged between KCl buffer
solution and mbpTFSI droplets. This result suggests that electromagnetophoretic velocimetry is

promising for effective characterization of ionic liquids.
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2 R(mbpTFSI)(0.0026 S cm™) B LW 2-7 /L4 1 kL 2-ft) & Z L4 1.0 mol dm™ X% 0.5
mol dm™ ¢ KCl KIS EHICE ViEHEE LTS b0 AV, 1 xtd Nd-Fe-B
Wt Z IR 1 mm CREE LIER L72HIZ, 200 pm x 200 yum D ES X v © 7 U —k L%
W35 7 10Tkt U CHEE SRR E Lz, B AR OFREHARICEI ZEIIN L. #RiE O KB 558
Z CCD 1 A TR L 0 BLUAI L | B2 /N Y =0 T HRY JA TR KB EE AT 21T > 72,
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A(R Y TZNFa AL AR =) A 2 R(mppTFSI) (0.0039 S ecm™)B LN 1-7 V L-3-7 F )L
AIFZV VDT AEA(RY Z)vAn A H 2 AR =)A 2 F(ABImTFSI)(0.0015 S cm™)iZ-D\»
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1.0 mol dm™KCl ZKIFHE T E L 7= mbpTFSI & O FERGVKERE 1L, 2-ft i O & [FFE
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WD ERAREE DEEINRE SN2, &5, mppTFSI 3 X Y ABImTFSI %1 0 BRI E
HWEDWE N OA KD X v Z 7 2 ) B— a v aERkAi,
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Micro channel fabrication by polymer monolithic membrane for

electromagnetophoresis using photolithography
Takamasa OKADA*, Yoshinori IIGUNI, and Hajime OHTANI
Graduate School of Engeneering, Nagoya Insistute of Technology

Abstract

We introduced a new micro-channel cell fabricated with a photopatterned polymer monolith
membrane to remove influence of bubbles generated from electrodes and to apply the controlled
current for electromagnetophoresis, which is the migration phenomenon of micro-particles dispersed
in conductive fluids when the electric current and the magnetic field are applied perpendicular to each
other. The polymerization solution of methacrylate-based monomers with a photopolymerization
initiator was inserted to a gap of 300 um between two slide glasses and then exposed UV light
thorough the photomask to form the monolith. By photolithography, the channel, whose size was 3
mm % 300 um % 15 mm, and two reservoirs for electrodes separated from the channel by polymer
monoliths were molded. Moreover, polymerization temperature and irradiation conditions were
optimized in terms of strength of monolith membrane and homogeneity of applied current in the

channel.
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FARFUTIT, MR/ N e . KRR F- 72 & DBREEMORL 7. b TR ot fa /e &%
SRR T DFE L, TRBROD TV A 7 MCEBE R EZFHEZ R L T0DH 2 e,
TN EMRLT & LTHEE - T2 2 ERRETH D, By FICHTHENITI a~ M7
T74—%FILO, HESTOF v V7 U —BRUKE R EL OFERH LN, T ~A7
bV A T AR — S — = — ORI %GB - HT L
T D BT e, 22T, Baid, BB E RIS
EAST DB Wi a0 & D ERIKEN AR T 5. T~
A7 anb<A 78R —F—F—F—DRPRLF %5
HE - T 2720 DF LOWFEORFREZIT> TE72, [1] &K
MR T, ZKARA T ATREZR i 5 72 L D T2 O OFTH 70
ERKEIE L & LT, B LRAET HRIADORELRE L,
HEE U 7= B FIIN 2N /T 8E 7R Fig. 1 I3 ' 2T A > Uiz, Fig.1 BLDOFHF A



TR B ET A T A0 0FEME LT EAMAMAR Y ~—F 7 U AIZEFEA L.
~ AR E T M) VT T T 4= XV EIE LT, HR A ERGKEE L A ERL L 7,

EX 7

)L LTAZ T VIR ATF IV, BBERIE LT A2 7 UL TF Lo ML A
ELTI-THh /)=y~ — L& 20:30:28:22 wt% DHETRAL., S5
EHAPMEAIE LT I wWt%IAYS D 2, 22—V A MF2-2-Tx2=LT % b7 =/ L (&T, FOGHE
TS EINZ, AZ 7 VNVBRT AT LVERAEKRY) ~—F /) U AOBESERZ R L
2o [2] 26 mmx38mm (2 v b L72AT A KA T A(MATSUNAMI GLASS)DZ M IZ 3- A ¥
JINFXR TN M)A MR TUMBIC LD B2V AR BM LT, 2 BOATA R
T Ak A=Y —Z AW THIE 300 um & 722 L9 ICBE Y Abd, 2 ZICHEARKEZEA
L7z, BODOT 7 VARKEOIAT A NI T ATER U= & EMARTE O 2825 7
+ b~ A7 st [HIEEN CEEKEZ > 7 (MODEL HLR100T-2, SENLIGHTS CORP)(Z
L0, HRG65 nm, 170 mW/em)Z RE L CTE /) U A ZNEA L, MEREZ2{T-o72,

it 5 OB %2

T4 NIV T T T74—2LBE V) RAOKEICEIT S, BEARRE, ESRESIN~wR
I DIESIZ N T, Fd ek e et Lz, R L7+ b~2 27 ZAVTEIRIZE WD
THEAZIT-oT-E ZA, BRI TIZE 2 U ADERBIZ SN BNRGE I -T2, Zh
TE U AOREZ LT 5720, BEERHA RS LR, JEBRIEHIZ & 1 v 0580~k
BLIEZ NIRRT D EEXT, 22 CTHEBREMZDT-OEGREL 0°C L LE 2 A,
fRGEE I E L=, —hFCTE Y AOBEIXK T o REMR-T-, £z, BEZHITS
T EARM A R T2 EEARE 0°C I8 W T HAMRENME T L, BRI S 7220
7

VI EOFERNS | BIRICBWCERFIToE / ) ZAEAPREAFICITE L TS EE X,
ST 280 ROBELHIT. £/ JVRAOEGEIToT-, BEMELZ RiFc L &, b
RTDZEMNTFRENTEZENE, EEHOEARZIETI2DITK 10mm D7 + b~ A7 Zff
AL EZ A, fMEENm E L, 3 mm x 300 um x 15 mm O E R X OVEBR RO %2 %iEd
HZENTE Iz, RIEICLERLL 72 IZBT 2B ~OHNER DX — IOV TR
MEIToT,

ik
1.Y. liguni, M. Suwa, and H. Watarai, J. Chromatogr. A, 165 1032 (2004)
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Development of Micro Western Blotting System
Maki Minegishi*, Kiichi Sato, Etsuro Yoshimura
Graduate School of Agricultural and Life Sciences, The University of Tokyo

Microchip-based Western blotting anadysis system was developed, which consists of separation by
microchip electrophoresis and successive antigen-antibody reaction of denatured protein in a
microchannel. Separation of denatured protein in the microchannel was realized. In addition,
consecutive separation and antigen-antibody reaction of native protein in that place ware redlized.
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DIAR Ty T 4 TVEEE R B BRUKE LT %, PURE W TRED ¥
Y RE DR ERHT DREEMEOEOOHTE T, AR RICB VW TALFIHEIR TV,
Lo LIERIETIIMEENEMECTH Y . FBERUKEING T vy T 1 7 BURPUERSIG, M
HMETLIHBREZETLION KA THY | SHTRERIAEW & WS BERFEET 5, £ 2 T~
IXESIKEN B & PURPUAR G 2 — A DF v 7 ECHERIIT O ~A 7 aF v TV AT Lk
BT 22 LICE 0 IO ORBERZMRT 2 Z &% B LI AR Tl S > 37 & % SDS
BRIKENT 2 HIESCHR 2 RENICEET 2720 0R Y ~—fEilE, ~( 7 asF v 7NT
FURBUR S ZAT O 12D DI SN THRE LT,

DITDIRE

AR O —>D 7t ZOEFIb 2RI 272012, Figl DX 5K EER L, el -
AMELTc, —KOF v 7 RIS HEsE & A BN A A L, Eis TS o 2 vos
BDNY RN = 2t LR T 2O F EMAHEEICBE S THRIEESOS 21T o
% 2 BSOS LA LIz, ThERBT L1201, —HOF v FI 5B & F5 6 H
WAERL, v o2 OWH 2 ESNIW A~ TRE LIz, MO RN ~—I2i3R Y =F L
Fx v PV, fEEETIEF®RE N-7 27 ax o 27004 I RENLTRY P AF L
T2 UNT I RICHESE, ZOFIETIE, £9. SDS TEMES ¥ Z ™7 BT/
HEFE SN T B U TEXIKBIDEE S LD, RIS, ZOHBSNTE I "I He X
D FE Ef A EIEAIKE S, PR EFHEET D7 " HEOBRPURTUA NG 2 L TikE % Ik
O, ZNUSNDZ Ry EIXKE 2T D, B E A O =1L hr T x2n 7T A



T 5 2 L TRAEREZIT) 2R TE 2,

EEBRAE
~Ar7uaFyNIT7+ ML VANSU8ZFHAIC LT, MINES YY) a— ks
PDMS (C#EE L TIERI L 7=, $7-. PDMS C MPC —F (1 > V& fii§ = & Tk 4 8
KEEIZ L, Z oI BOWELRTNE, 2o Bi13d 50U oaeiEi#k L, SDS T&M: &
HizbDOxE AWz, KENCIZZ T v VAR (LabSmith HVS448) % & I 1L 3

FeEAT%SE (Olympus IX71) & CCD 41 £ 7 (Rolera-XR) & H 7=,

faR

FTWMBERBIIR) =F L oA Fy REHWT oA ZRIE L, SDS TEM S 724
G ERKE S, MEORSE I ELREET 52 LIk, RIS U THRES
HAHZLICKRS L, FICELNEZLY ha7oual T ARl FUENDHX R
BOhy T BOR L kEEE OBRIEEZ TR 2 A, MRS D L AR L, ZhiC
LV, BFERMDZ R ITBIZONThyfFaE~Y— I — L IkEsEsZ2 Lickv ot
BERETEDLEZZOND,

WIZ, =47 aF v TN TOPIRTURKIS R ERFTT D720, 2o "o BEEEL 20
IRHE THBEFS CESIKE D BEAITV., MA R CHRTUARIS 21T o 7o, 2Ok, ik s
FOS LTe & X7 BORPKE 2 1L, ELSND X X7 EI3kE &2 kel lc, 2k v,
SYEEREE L WA DT L b T =n ST AT 5 Z L TR LIS LTI A NI H
ERFETE D Z LR LT,

St BN BEERIEEFMITORNEIT., v 7 0F vy TNTOYVTZ AL T
0T 4T DOERE BT,

Separation region Binding region

Fig.1 Illustration of microchip for Western blotting
A Buffer reservoir D Buffer waste

B Sample reservoir E Buffer injection waste
C Sample waste
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Reagent-release Capillary-Based Isoelectric Focusing for
Highly-Sensitive Bioanalysis

~ Simple Rapid, and Sensitive Immunoassay ~

Hiroki YOKOYAMA*, Masaki KATAOKA, Toshio YAO, Kunio KAWAMURA and
Hideaki HISAMOTO

Osaka Prefecture University, JAPAN

Reagent-release capillary physically coated with fluorescently labeled antigen and carrier
ampholyte was prepared. By using this capillary, antibody sample introduction by capillary
force allowed to release both antigen and carrier ampholyte, and subsequent immuno -reaction
took place. Then, application of electric field allowed us simple, and rapid preconcentration of
immuno complex. Total analysis time was within 10 minites, and the detectable concentration
range was from 10 to 1000 pg/mL. In addition, limit of detection (LOD) was calculated to be
5.3pg/mL (S/N:3).

Recently, we found that the sample solution introduction into RRC by capillary force resulted in
reagents immobilized at capillary wall to be flowed downstream of capillary. This phenomenon
might affect to the formation of pH gradient, which directly correlated with analytical performance.
Here, fundamental characterization on the pH gradient formation was investigated by using pl
markers, and found that the pH gradient formation was highly dependent on the direction of the

sample solution introduction.

(#5] B x X & o "7 200, BfTEox vy 7 ) —EEAEXIKE (CIEF) Z
7 H L. Carrier ampholyte (CA) &Uaj’ﬁ%ﬁrﬁﬁﬁi%\ Xy BT U —NEEIZ BRI A [H
ELTRERH*F 7 U — (RRC) %L, Zih ti5’ X7 RABHE IR & A BlG
T 1 7“‘60)2}? CA B L OEEARIEN HRIICIRA - JIET D120, T OHREEH]
TR Fx THRAE « Pk - &I é?‘//\"ﬂﬁtuﬁfﬁaf;-?/w’z@%é ZOTNA A% A L
T AT L BB 10 43 T 10~1000pg/mL O &1 FH O HLAR R HIZ plkzh Lz vV,
L22L7en 6, ZOFETIETFEREARFIZEER LZHERTBNLIZL>THFYyEZ Y —0D

THOWIZHR->CLEIHESNA LN, ZOHBIIREMICIEK SN D pH AR 2
HHZ5EEBZLN, ZOZLIFZ RO SEERESCRIERA & D 572D, H
BEhitETh b, 2 TAHENL, pl~v~—D—ZHWTHERD CIEF & RRC # 7=



CIEF # i L. pH AR ORI T 2 EEMREFT 21T o 7o/ R & il - ok - &AL
ENFEAL)T v A DIEREFRET D,

[5252] RRC o/ERL :  PN£ 100um (XX 50pum) A OAAIE v ©°F U —NICERIRE
(Electric osmotic flow:EOF) Z il 57212, RU TP AF AT 7 U NLT I K (PDMA)
BIERAEM LZ, 20Xy T Y —Z4mCH v bL, F¥ T U —PNICHROmE
HEE'E (BioLyte), WHIAl (tween20, glycerol), HiJfl (Rabbit IgG-FITC) % & te{aAik % &

AL, 2h BE#E S, NEEICBR S S,

RRC-IEF £ A/ 7 v A : {ER L7 RRC I EHLIA (Anti rabbit IgG-TRITC) /K&
RAEBMEBRLCEAL Tliba U P — =K (U UBKER 20mM, KT N v
LOKEAHE  20mM) IZHEfR S 1.6kV (UL 2kV) OBEEZEIN L, 4O BESEE o 14 2 BUs
L7,

BHED CIEF I2X 5 pH AEFROMES : pl ~— I — (5.1, 6.6, 7.6, 8.1, 9.0), IEF
A (glycerol 0.7%, Tween20 0.1%. Biolyte3/10 1%) ZiEA L. BMEHRICLD v
7 U — (4em) IZEAL, WM - EEAMEMRE 2 WG Y P — N—(THi7z L CELERM

(2kV) L CIEF %475 7=,

RRC & DL#E : IEF AR 2 E &b L7z RRC Z1ER L, #ELE LT pl ~— 1 — (5.1,
6.6,7.6,8.1,9.0) KA ZEMEBRICLY v TV —ZEA%, FARIZELE (2kV)
L CIEF 1T o7z, BTV, SOLBEBEZ M0 TIT0, & pl ¥~ — 7 — ORI E
ZLBE L7, 22 CIXRENATGE AR, BRYED 2\ 3G A VEB ML & BEfih3 2 Ui o W 5
D ENENREHRIR OENE R A, EROLE (T2,

[fEHR - Z2]RRC-IEF DV AT L2 HWTA L T vl A %47 > 72558, 10~1000 pg/mL
OPRFEFRH CTHIRPIARESEROBRME N HEL WD Z b0 | B X EBEEN 5
10y Thotz, £7-. B FRIZ 53pg/mL TH D L FHE S, BE - Bl - m e 2
AL T AN ERINT,

W H O CIEF 2BV TL5.1~9.0 D pl ~— 4 — [XEEM 2 5 1.5~3.9cm O FiPH THHME S i,
Xy TV —REFHMO pH QBTN S DRRETER TEX D2 ERbhrol,

RIZ . RRC & IV T CIEF 1T o 7z, il BHA IR 2 BR ME MRS L #efih 9~ 2 imm 2> HE A L,
RIEDOR Y BHEEMIZ L > TV DA, @HE O CIEF S IFIER UREMMEE o7, Th
b Uy HEEE 2 B3R IR A L T, REDRBMIC L > TV D54, pH Al OB X 1%
FIZEHE D CIEF LRILTho7en, BEMICERMAIICY 7 FLERRE R T, THUL,
A BT CA 2R L TV 54 TR pl AMEVMEZFE A2 < | BURHE AR VL 72
MR F CTIFABMEZHE O TWVDHEONRZ N DI, BAIZE > TWASEEIZITEEAN
Wt TH#EAT D H L OBEEFISHA R Z > TWAHIZ, OH A% ¥ 5 U —HITiHEA
LTLEW, pHARPRBREICY 7 FLebDEEZTWD, BfE, ZThZEHLNIT 55
BratEd T 5D,

(&% k]

1) H. Yokoyama et al., Proc. Micro-TAS, 2009, 2, 1204-1206.
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Reagent-release capillary-based isoelectric focusing

for highly-sensitive bioanalysis

~Simple, rapid, and sensitive enzyme activity assay~

Yuto NOGAWA*, Hiroki YOKOYAMA, Kunio KAWAMURA and Hideaki HISAMOTO
Osaka Prefecture University, JAPAN

Enzyme activity assay in cell lysate solution is an important analytical method in the field of
drug screening. However, existing methods need much time to culture a large number of
cells. Therefore highly-sensitive assay that uses a small amount of sample and short analysis
time is required. On the other hand, we have been prepared a reagent-release capillary (RRC)
physically coated with fluorescently labeled antigen and carrier ampholyte (CA). This
capillary allowed simple, rapid, and highly-sensitive protein analysis by simply introducing a
sample, followed by rapid preconcentration of immuno complex by IEF."” Here we focused on
the use of fluorescent substrate based on Rhodamine 110 for physical coating. This molecule
reacts with protease to form fluorescent Rhodamine 110. Since Rhodamine 110 possess amino
and carboxyl groups, this molecule is expected to be concentrated by the principle of IEF.
Therefore, if we prepare an RRC that immobilizes CA and fluorescent substrate based on
Rhodamine 110, development of simple, rapid and sensitive enzyme activity assay device is
expected. Here we carried out some preliminary experiments involving IEF behavior of
Rhodamine 110, preparation of RRC, and enzyme activity assay by using RRC with and
without IEF.

[#5]

AR A R TR DO FESBIE M NE ., RO R T V —=2 7 IR R IR T FIET
HbH, LrL, BFEOFETEZEOMBEALETCHYEERICEHMEZET L0,
FRICEE R D L WMo ST, MREBEND RS ERETHLILEICIE, LEIOE
R, BRI COHMOEBRDNEENTND,

— 5. FxEFr T ) —FEELAEXKE (CIEF) Offifi{iziEH L. Carrier
ampholyte (CA) K TOVT ~/ALAI72 EORIE L X v © 7 U —NEEIZ BRI A [ & L 7ot
Wi F ¥ 7 U — (RRC) ZHEL WD, ZIIRENARZBME RS Tl E
FTHDHT CA BLUOEERENSBRWICIES - KICT 5720, WIREAKIZEL



%ﬁWWTé&‘mFaﬁﬁﬁ?ﬁﬁ%7yﬂﬁ%ﬁ?kﬁﬁU*ﬂmbéﬁ’%%ﬁ?é:kﬁ*@
x5, VAETIE, B—X IV 11052 —R L LEENEEESFICERLE, 20
SFIETa T T — ﬁk@ﬁm;ioT\HH?\/UO%éﬂﬁéom~ﬁiV1m
DFFNICT I 2 EEDINVARR I NEEZFT 5729, IEF O CTIRME C X 5 AlaetE
NHbH, LENR-T, CA & ZORNELELZBEE L7 RRC Z#/E-TIX, Fr 7
U — N CTRlBHEE R OFE M 2 fl 6 « ol - &R ICHIE TE , Bt B DB 57,
F VA E AN O~ b I TCE D LB 2T,
SEFTZDar v NEBROLODOREBERFTE LT, BRRKICERD L bm—F
TV 110 DR RTEEN 2T, S BT, EERIC RRC #/ER L, 3UBHEE FE (trypsin) i
AN X D EERIE MR O T R AT - 7=,

[=8r]
m—& X 110 BREO R : N 100um ADOATE ¥ T U —HNIZKR Y U A
FAT 7 U7 IR (PDMA) ZARKGEM LI, 20X v 7 U —ICWmMEERE

(Biolyte 3/10 : 2%). Vﬁﬂﬂﬁﬂ(Tween 20 : 0.1%. Glycerol : 0.7%). B% 32 I i 42 5 ) (Rhodamine
110 : 1 X107 ~5X 10" MR B EIKZ EA L, L%@EF%ﬁoto

RRC D {ER : HMA:~74/&%yt7J~ Z CA ([Fl b)), #IAI(R 1), BER
& E (Rhodamine 110, bis-(CBZ-L-alanyl-L-arginine amlde), dihydrochloride) : 1 X10° M) %
BUWRAZEAN L, 2h BRI, NEICHEHTE ST,

XF¥ 5 Y —NEBERRIGCEMORE: RRC IC##E (trypsin) % 0.2, 0.5, 1.0, 10,
100 pg/ml CTH AL, FERFRE & & BICHABEN ED L HIZEBLT 2057,

RRC-IEF : 1Ef L7=F v 7 U —WNIT | ng/ml BEFR KK Z BME S TEALTZ,
2001% . F¥ 7 U —0bEad ) F— =¥k (H;PO, 20 mM, NaOH 20 mM) (T #%fi
S, 1.6kV OFBEBEAFEM L, H9 Y BEMEBIm & % B L7,

[FER - &2

HOEMBEROSERD THH = I 110 1 ZF ¥y 7 Y —RNIZBWT, %ENE
R[UKE O TGS, FLHO CCD A FAF & HelEMsE 2 VWb n—& 3.
1O DPHELLTI10° MA—F—FTHEFARETH DL Z ERboT,

WKIZRRC ZER L C, BMRBEWREZTNICEAT L L, F¥y T U —NTHRENDE
LINTe, T, BERICHEIT L CTEIECHEMBLOSAERD D ER LTS D EB X
bivd, Flo, BRRELZEMIE, FHRIZ(LE L HICENBEZRET D & BRE
EIZR o THE - ABEIZENALIL, B LARVIRETIE, SRR L ERIKESRE
B 0.2 pg/ml £ THIEFARETH > 7=,

B%IZ, RRC ICHERREAEAL, $v TV —ICEBEEZHINT S & AOEMERESE K
SIS DS — R IRME SN AT BIE SN, 2D Z &b, RRC-IEF 2 X > THE
KSR ORI L 5 @EREBRIEHEREN TR THL I EZHLNILE, 4
BIDICHEMBRRFNEZED DL TETHD,
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1) Yokoyama et al ., Proc. Micro TAS 2009, 2, 1204-1206
2) Kataoka et al ., Lab Chip 2010 in press
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Flow Injection-Capillary Electrophoresis Interface Using a Tubular

Platinum Electrode
Hirokazu NAKAI Norio TESHIMA, and Tadao SAKAI

Department of Applied Chemistry, Aichi Institute of Technology

Abstract

An alternative interface for flow injection-capillary electrophoresis (FI-CE) based on electrokinetic
injection is described. The interface basically consists of tubular platinum and a commercially
available standard tee connector. The tubular platinum works as not only an electrode, but also a waste
outlet of a split sample solution. The availability of the proposed interface was evaluated by the
separation of several transition metals, such as vanadium, iron, and cobalt with 1,10-phenanthroline
(phen) where on-line complexation reactions with phen were performed in the FI part. We also

propose here another improved FI-CE interface.

[ZL&IC

Tu—A Y=y var (F) X, Sl oFERLl, RiEe & OniLEo 58z
BELL, TLELTH-RyORKE - RETEICENEREL TS Y L, AR
[ BEREN N D B R OHTICER S B D, —F, ¥y 7 U —EXKENE (CE) 1L, N
250 um FREDOVEF S U I X v © T U —MENTHBEDIT M Thh, SWaiiEExH 35,
LonL, —MRBNCIIRREE S, ARIREDBEDAT 247 5 7200I12iE, 47 7 A TORILEL)
M%&ﬁéo% T, FliE& CEEERRA V¥ — 7 = —ATHREGTIIE, WEOREZ
RORNOFHREMTE LA O AHROITERZAIET 5 2 LN TE 5, ABFETIE, HHIRO
3 Faxrs A—LERASEHWSY TNV FICE A v 2 —7 =2—AZREL, A
IYBEIC X 0 2 OVEREZ R L 7= Vs B FI D OFENA 29 T L, CEMICEAT 5k
BRDOA B —T 2 —ZDIIEITHONTHET 5,
= B

IIMTRIG) & LC V(V), Fe(lll), Co(ll), Ei+& LT 1,10-7=F> b U (phen) %
W7o, FLENS, B9 7 VURHR, phen & BREEMEARENL (pH 4.0) DOIREHE, VKENK &
L CONFREIERREIR (pH 4.0) @ 3 IR TR S D, 1B 7 VEHK & phen IR Z &
RS, T4 UBERME SIS, Yo TN —TICFEEND, NV T EY0 R
25 &, BERZE G REHAR PN KENR ITIEA S, EW@%V&~7I~XK§ﬁn50:
DEE, BWEHAK O —HNF ¥ 7 U —FIEA S, R 722 5URHA IR I8 IR B 4 B A



BEHEIND, BAINRAENARZ CEWCCToBEL, RIENRE 220 nm CRIEZEIT- 7=,
BRRUER

EREREARA L XA—T 2 —R

FI-CE A > #—7 = —ADI§iE%Z, Fig. 1 1ZR-T, FI & CEIdA VF—7 = — R TX 0 EHE
A SN TS, FIAINSFFEERI GEERK) %OMEHARA XK S, EBRIRERICEY
CE ~& —HOE N EANIND, Fig. 2123 tRIREOEFEERKO= L7 tn 72w/ T A
Zavd, Fig. 2D a, b, c BLOdIFZNEHh, Co(ll)-, Fedl)-, V(V)-phen £k, LUK
JIS 0 phen T %, phen 347 F T Fe(IINIZ K % Co(I)D E M RBLEUL N Z 5 DT, Fe
(X 21, Col3ffli& L TR L7z, EESRT OO E S ITIRFEE & —& L, REOFH
IR DSHEDN D BT,

Fig. 2 Electropherogram of vanadium, iron,
and cobalt (16 mg L-! each) with the FI-CE
system in triplicate at pH 4. (a), cobalt(IID);
(b), iron(D); (c), vanadium(V); (d), phen.

Fig. 1 Schematic of the FI-CE interface. t-Pt,
tubular Pt electrode; d, distance from the
end of the Teflon tubing sleeve to the end of
capillary ; W, waste.

EHE TIC K DG A X —T = — R

EREOA U H—T ==, FI & CEDREEHALTNWDHDT, CEMN

SOBELIC LY FUERENKES 2 2 n’b o7, 2T, Fig 31075
T LI, FIMOLOWKEA X —7 =—A I FT 5L HI%E L,
FI & CE #MEMICRHEAS S, FIUN S ORBHARN > U v ¥ Ef)

LT &, WEICERESNEZF v 72BL 3 Faxs ¥—~EASh

5o BEWRMANZ HIRERIZT Y U aRE L, BRSO R 7 Z2FH LT
RENEIROW A ZBG 1 LT, BIE, ZoO%BRAA ¥ —7 = — 2D

ML T\ 5

i

AMFZEE, JST Rk 22 4 BERFFE R R fcdii e B S8 26 (A-STEP) 7 o« Fig. 3 Falling
—VE VT4 RET 4 AT = (FS) BRI A T OIHEEZITEmIA drop FI-CE
TW5, interface.
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2) N. Teshima, T. Hino, T. Sakai, Anal. Sci., 23, 751 (2007).
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Quantitative preconcentration technique for capillary electrophoresis
with inkjet sample injection

Yuri NAKAGAWA*, Saori IKEDA, Nozomi SAITO, Hizuru NAKAJIMA

and Katsumi UCHIYAMA

Graduate school of Urban Environmental Sciences, Tokyo Metropolitan university

Abstract
The purpose of this study is preconcentrate sample introduced by inkjet followed by the quantitative
analysis for micellar electrokinetic capillary chromatography (MEKC). The droplets are ejected onto
the tip of capillary in the range of 0.5~300nL. When droplets are placed at an inlet of a capillary, they
were gathered to form a large droplet, then was introduced into the capillary by capillary force.
RhodamineB was used as a model sample. To improve reproducibility, glycerin was added to the
sample solution. RhodamineB dissolved in the electrolyte without SDS emerge sharp peak showing
sweeping effect. Linear relationships were obtained between the concentration and peak area and also
between the droplet number and peak area.
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Fig.1 sample injection with inkjet chip
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The use of capillary electrophoresis reactor in the kinetic characterization
of single-stranded DNA binding protein-single-stranded DNA complexes
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Abstract

A capillary electrophoretic reactor (CER) and a microchip capillary electrophoretic reactor
(LWCER), which was developed as a tool for direct measurement of the dissociation kinetics of
biomolecular complexes, was applied to the evaluation of the kinetic properties of the
complexes of Escherichia coli single-stranded DNA binding protein (SSB) with
single-stranded DNA (ssDNA). Dissociation rate constant (kq) of SSB-ssDNA complexes
consisting of 15-mer, 20-mer, 25-mer and 31-mer ssDNA were directly determined to be
2.07x1072, 1.50x107, 4.82x10™ and 3.99x107*/s, respectively. The kg values found decrease
with increase of chain length of ssDNA. Furthermore, SSB-ssDNA complexes consisting of
31-mer-a, 31-mer-g, 31-mer-c and 31-mer-t ssDNA were determined to be (3.78+1.84)x10™,
(3.13£2.28)x10™*,  3.89x10, and (2.91+0.78) X 10™*/s, respectively. Difference of the base of
ssDNA had no significant influence on the kg values. The kinetic characterization of
SSB-ssDNA complexes was achieved by CER and nCER.
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NHOFEEZANWT, —AH DNA fES ¥ o /37 HE(SSB) & —AEH DNA(ssDNA)D» & 73
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[FEBR]% ¥ v7 U —EXKENEE X, CE-2070 T4 SEH H 25 (JASCO), HCZE-30PNO.25
REEBEREEME T LY a VEDICHE SO um, AZE 42ecm OFEFLIS ) X v BT
V—%E L CHW . v~ 70 F v 7%y 7 ) —EXUKEZEE X, MCE-2010 (5
EREFIC 7 e 2l 4 7 aF ¥y XV ER LIZART T AR~ 7 aF v 7 Type
Ui[30 X 30](WE 8 e 30 pm, RS 30 pm, 7R 25 mm)Z 25 UL CHIW 2. pkED#E
WIX 15 mM U > EE(pH 7.2)Z A L7z, 3UEHE E.Coli 13 ™ SSB 35 X OF ssDNA(31



$£:5°-CCTGCCACGCTCCGCTGGTTGGTGTGGTTGG-3"(s31), 25 i }::5°-CCTGCCACGC
TCCGCTGGTTGGTGT-3’(s25), 20 ¥ }:5-CCTGCCACGCTCCGCTGGTT-3’(s20), 15 ¥
$£:5°-GCGGAGCGTGGCAGG-3’(s15), B L OHEA SN2 TR UHIED 4 FEHO b 0!
5-AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA-3(s31a), 5 -GGGGGGGGGGGGG
GGGGGGGGGGGGGGGGGG-3’(s31g), 5’-CCCCCCCCCCCCCCCeceeeeeceecceececcec
C-3’(s31c), 5 -TTTTTTTTTTTTTTTTTTTTTTTTTTTITTITT-3’ (s31t)Z F N ZFHiEA L,
BEREZERSE-b0 2R LT-.
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Investigation of the separation of humic substances and its application to
the estimation of the molecular weight distribution of humic substances
with dynamic coating —non-gel capillary electrophoresis
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Abstract

Rapid and effective separation of humic substances had been achieved with the dynamic coating—
non-gel capillary electrophoresis(CE) employing the electrophoretic buffer solution containg
hydroxyethyl cellulose and polyethylene glycol. The results of the investigation with ultrafiltration
technique and the separation of DNA ladder strongly suggested that the separation of humic
substances with the proposed method was based on the molecular sieve effect of the polymer
solution. It also found that the information about the molecular weight distribution of humic acids
could be estimated with the proposed method. The details about the molecular weight distribution

of humic acids were also studied through the investigation with size exclusion chromatography.
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[EBR] 7 I EBEh TR D 7 2RI Tris-HC1 B E 1A 17 (pH=8.0) Z I 2. T 0.5mg/ml (273
FL,045 ym DT 4 A3 v 7 T 4 )VH—THilh LT-. CERBERIK, U - BFEEATL (pH=7.0)



(2 HECO.5(w/v)%, PEG(Mw.10,000)1.0(w/v)% % ¥

L7-. CE&f:; £K 37.5cm, A% 25cm, N
50 um DE@MT U AxF ¥ TV —& iz, kT
R iRl 7> B EBLBVEAIEIOKV, 10s)ICEVIEAL,
SYBEREOFHUNEEIX—15kV & L7z, B T H
R 254 nm TR A T2, XA F I v s a
—T 4 VTIILL T OFIEICHE > TIT2 72, Fxv BT
U —IZ 1 M HCI /K¥#K % i@ (10 min), L 721, HEC
B LUPEG % &1 CE #EE A # % FE3E L 72(3 min).
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[SCHR] 1) T. Takahashi, J. Kawana, and H. Hoshino, Anal.Bioanal.Chem., 393, 761-766
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Analysis of Trace Anions by Electrokinetic Supercharging - Capillary
Zone Electrophoresis
Naoto Fujioka* , Zhongqi Xu, Takeshi Hirokawa

Department of Applied Chemistry , Graduate School of Engineering, Hiroshima University

The sensitivity of cation analysis by CZE has been improved to ppt level by using EKS-CZE,
but we still face difficulties for anions to reach high sensitivity. One of the essenatail reasons
may be the electroosmotic flow (EOF) might hinder the electrokinetic injection of anions due
to the counter direction at the normal conditions. The proposal of suppressing even reversing
EOF during EKS of anions is a way to achieve large sample introduction. Addressing this
challenge of analysis of trace anions, we added CTAB (Cetyltrimethylammoniumbromide) in
BGE to reverse the migration of EOF due to the inner surface changes of fused capillary. The
expected effects of anions were investigated and reported in this study.
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Wb, ZZTHXIZEF OREBLZIMZ, FRENKESELZ Ik, 7= R L F
v L RIFEFEED LOD THOMrAR KD DO TiX7eWnnE B 2 7=, AL TIE BOF Z ] « KR T
E 5 EWIFF S LD HPC X0 CTAB & BHRIC Nz (2], b OFE L v — 7 HfE O Bf% % ik
L. #EHRE AL RA~DZEIZ OV TG LTz,
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R L7 EBRUkEiEEE 13X CAPI-3300 ( KEE T ) Thd, YU X rx 7Y —I34K 50
cm, A%E 37.7ecm, W75 um THDH, HIEFEFYET U —F v //\~P<JO>?ELE{“%:
25 Cittho 72, #EHIT =4 5% (ClI,HCOO,CsH40+>,CH;COO HPO?*) % & H, &
FEFPHIE 500 nM~2u M TH 5, EBMRMEIEMEIE 40 nm T, BREHMATEIZ | nL TH D, EFIK L
LTiZ1omM hU XYy Mg UVAIFAEA) ZfEHL, & RER7rertermn—2x 0.1%



0% FBLOCTAB(3 mM, 0 mM) Z /%, HEEHTIZ Bis—Tris TpH 6.0 (ZFHM L7z, EH L7
AKITT_THEHMA Milli-Qwater) TH D, HEDFTAUILL TDEY THDH, Q=T 1
a =27, @K T30M., QEFEMIIEA, WoET3 oM. @REREA, BEXMEA (15
kV,20 s), @EXKUKE, HNEE-10 kV, 12 5,

[FE R & B4

B ERE R O—Fl% Fig. 11278 L, HPC - CTAB D HEIZ L 5 v — 7 wfE D2t % Table 1
IZFE & D7, CTAB &8 A TWDHEMIKIL Br ORI K E < Cl DRI E BEHig > TWHT20,
ZOMD 3FET =4 OMIEZR Y — 27 HiE (Y — 7 mifE % BEIREE THl > 728 &k L7
Table 1 FHOLLIZHPC « CTAB Z AT H R WVEMIEEZ 1 & LT, FOREHBENRKE VN E
RLTWA, Table 1 276, 7 =42 3FEIZHOWT, HPC 0.1%. CTAB 3 mM D EMEIK THIE
LG 8T, ZNo 2 G RWEMECHE L-HEE0 b, E— 7 HENEML WD F
DD, EOF DFEFIE T2 1IKER L7286, vKERERIED LELS 2o TWAHTEIT Th 5 713,
FUBHE AN S350 2 R EREIN L T, BIFEZERKL LT 5 LOD I3, Bl 2 1% CHeO4 (471 118)
[ZOWT 8.5 nM, 1 ppb FEEETH 5,

ZOEMHEHRD co-ion X U AU MET, MFEIXZNNY —T 1 I A F o OE = R
72 LTV D3, CTAB MAINZ & 0 BENE DK X ) Br MO 2L RIF LI-AEE L H 5,
Ltk ZORKREFLMNCT 5720, BEXMEAORRZ S ST L2 BT, CTAB O
IRIEPMEZ A - R k25 & 2o, FIZEKS IC L 2 mEEE(bx BIE L TR ERD TE
Th D,

Table1 HPC - CTAB oF% & v — 7 #mifli (k)
o HPCE HPCH HPCH
E CTABE CTABE CTABE
%—0-04 HGOO™ | 2.82E-04 (1) |4.18E-04 (15) |5.28E-04 (19)
go% C:HO | 343E-04 (1) | 660E-04 (1.9) | 796E-04 (2.3)
< CH.GOO™ | 361E-05 (1) | 150E-04 (42) | 252E-04 (7.0)
-0.08

. L

* Dggratton Time? min "

Fig. 1 500 nM 3B O EAHE > CTAB #EEE i
FUBHE A - EKI (-15 kV,20 8), AL : 40 mm
Fr T U —NE: 75 pmlD, ¥¥YETY—F:50cm, A : 37.7cm
EINEIE : -10 kV, #MHIEE : 240 nm (RI82 UV L), KAH
(a) blank (b) HPC #£ L + CTAB#EL () HPCHY + CTAB#EL (d) HPCHY - CTABH Y

(%75 3R]
[1] T. Hirokawa, H. Okamoto, B. Gas, £lectrophoresis, 24, 498-504 ( 2003 )

[2]G. M. Janini, K. C. Chan, J. A. Barnes, G. M. Muschik, H. J. Issaq, Journal of Chromatography A, 653,
321-327 (1993)
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Precise fractionation and analysis of minor components in

biological fluids by capillary electrophoresis
Yoshiki Fukunaga*, Zhongqi Xu, Takeshi Hirokawa

Applied Chemistry, Graduate School of Engineering, Hiroshima University

Abstract

A 100-nL level fractionation was reported after CE separation. The fraction collection was achieved
by pressurized flow (50 mbar at 80 s) to push the target into a vial containing 15 uL pure water. Then
the collected fraction was quantified by CE to calculate the recovery. We focused on the parameters
that significantly affected recovery. A model biogenetic amine of serotonin was examined. It was
found that the recovery could be stabilized and improved from 80% to 120% by sufficient agitation
of the collected fraction. The recovery was not much difference between the pure sample and mixture
based on our results. The fraction is currently reanalyzed by CE, furthermore, the proposed method is
promising to obtain the fraction existing in complex biological matrices, firstly separated by CE and
secondly preconcentrated or identified by the other methods like as MS etc.

[IZC i)

Xy 7 U —FEXIKENE CE) [ZBWT, MEESELZ M > TEA I D REHATEIZ, 100 nL
LrL LD CTOBETH D, ZOREOKREICE TN DD &0l - /yELL. IROGHTICH
ELRDAMMERE LT . BB DR E ST 5T, 1k, B2 HRESNT
W5, ECTHE L NTZEBIO BT O 7= 0 B &7 £ CE LSO o @ & 3 4k T oo
T HIOITIE, ATREZRBR U MK (F72ITMABALE) ICHE LW, L LR b, 20X
IIRMEITH E D A2, AW T, REEEE U CTAERIR P ER Sy ERIEET I 5
ZRE L, B & @R E O @ EIGEE THld 2 FEOMN Z BRI E LTV 5D,

PERME SN TVWAEGET, KL T2MED 5, H—IXBKIKB THANR S 2 % v
7 U S ETHREN ST 2 HET, BRSOREIOWER EORBELEZ L L7245
WOTZ 5720, BEXEWE SR TS, L, o, B2 ET 2RI ERIKR %
T 20END D, ZOFER., CE OISO TE (BlZIEMS) THON 21T 5 B, Ak -
EBIRERR N EL R DEANH D, B _OFET, MEICE VS Y — 2 LT ik
Thbd, ZO%HE. JETEIC X DIEIREESWAE T By, 3B 2 ik Hicsz
FAHZENTEDID, HONRFICARE K2V EIZMA DI ENTE D, BAIIBED
MEEZBRA L T2, BEREMELS DO RLZETHDH LWV ENRH > T-, AWFIETIL
E D THULEMLERE O @O B RIRRIZ 72 5 7>, BRI L 5 2 5 BRIT OV TN 72
ntZ BRI AERICOW TG T 5,
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Xy 7Y —ERIKENEEE & L X Agilent O HP-3D Z{FEH L7=, F v 7 U —1L45E50



em, HZhE 41.5 emi W TS um®DbDO&EFH L7z, #EHT Serotonin Hifh (R 1 mM) |
B LW Serotonin & te 4 DK DIRGFE GRS 1 mM~100u M) ZHWiz, £,
EIREE DS O3 I E R T DBICITRAREI 2 S DICHIR LI b O &2 H Lz, FINETEIX
+10 kV, MHFERIL 210 nm & U7z, BUEBEARFDE )13 50 mbar, 43 HURFICEURL 249 L 9
JE£/1%H 50 mbar Toh - 7=, REHEE MK Agilent AL T Z WA EMAIK
e < e/ haBHATE (16 wl) & L7z,

[#55 &B%]

F P KR Z RO T VEREN D O I E 1TV CE 0TI L 0 B OFE 21T -1,
Serotonin HiFalEE (1 mM) % 25 FPRIEA L (IARFEK 100 nL, #E & 200 pmol) VT
BRI B S 70 (K15 pL) 1250 mbar T78.4 s (8.5 emFHY4., #9400 nL) 7214
LH U7z, M%), IREhREEE 2 T, 0Bk 2 i H O KICHE R S 1 5 R K
HEBZ TR, PREITERZY . ZOFETEHBENSA 4T, BIEZ 30~180% &
KRELEHHTHHE (RSD=66%, n=3) N> 7-,

ZORKE LT, DEOSEEE ((KFE 16. 40 L) OZFENL, Whp DKL A )V ZHH
WOFEE L TEZLNEND Y | REMEFRIEE 2 V2R E T, BLKOIEIC L D8
DELIRN- T2 EFE 2T, 2T, REOHEEIEE LT, BEEFERINZ T, Bbh
etz TERy R TRWHITH U] #EZEV KL TLZE 2 A, [FIUERD 100%1+
WCERETDHE I o7 RSD=14%), F7-F DO BHEE ITMEBRIEICL V9.0 uM
Thol-,

PEHEIREE 1 mM D54, I EEEMICITY 2 ENTE 2, BIE, ERlkl~0ib iz
HHE L CRIRE COSMARAAL TN D, SR, BB HmRESn o720, SBocO B OR
FEDMERWG A, EPEATIEE ORISR TIRIBEZ TR ©— 27 Z /i T & eV algetk
DD, Fig. 112100 uM T WREREIN O AEIT - 2R A2 Rk 7, X 1 A3 BEio
7 =1/ Z AT, Serotonin & Tyramine DE— 7 NER VY 1 KO —7 L L THEILTH
Ho ZOE—7 O AE BRI E LT, Inidazole 3% v BT U —4MIH TH 6 BEXIKE) 242
&4 (4.8 min), £ D% 50 mbar TT8. 4L L. DEEITo7-, O3k 2
M U7HER %4 Fig. 1 A7 d, B E L7z Tyramine & Serotonin DB — 27 ZH 0 H4 2 LR
TE, OO ERIGSE2E2H 2L T2ARAOE =7 10 LB 22 &N TE T,
ek, ARBEREN D O BCCEONT T, MEEIC L 2R AETIZEAEN D724 &
%o DT, REHEANIEIZ EKS H2 AT 2 Z LI LV EAREZRNIED Z bid, KiE
EREICONBRTIIIEF A2 TEL 25 EBb s, ETIEHINLOEIZOWVWTHH

HY 5 TETH S, ;
ol vman SRR IS T
14 Serotonin
8- 100 uM . Tvramine
g AR — 5
< Tyramine,Serotonin & £ — 7 E L]
40+
o] %W
20+ ) 1-Methylhistidine
4
Imidazole A/M
0 5
0 1 2 3 4 5 6 (I) é Alt é é
Migration Hme .min Migration time/min
Fig.1 100 p M EAFED S D5 IFEER
Xy 7V — 2K 50cm, WNiE 75 um, A%E 41.5cm | FHUNEE : +10kV, BRHEE : 210 nm

SYBCETRURHE Al : IER: 50 mbar, 25's, 4y HeAAA%iK - 30 mM NaOH , pH 6.2(MES)
FISPMTIRE BRI A S5 « MIFEY: 50 mbar , 50 s, Fi4y#rEF AR - 30 mM KOH , 0.1% HPC , pH 6.2(MES)
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Development of a high-sensitivity, high-accuracy and high-resolution method
for DNA fragments analysis by electrokinetic supercharging preconcentration -
capillary gel electrophoresis.

Satomi Mori*, Mihoro Yamada, Zhongqi Xu, Takeshi Hirokawa

Applied Chemistry, Graduate School of Engineering, Hiroshima University

Abstract

The separation of DNA fragments plays a significant role in medical and biological area, e.g.
applied for forensic, diagnostic and genetic research. Due to minor sample that obtained in these areas,
a high-sensitivity method for DNA quantitative analysis is always required. Furthermore, the
repeatability of peak positions for DNA qualitative analysis is critical to avoid wrong identification in
forensic and genetic science, where a high-accuracy technique is strongly expected. In this study, a
method of transverse axis that converted from migration time to effective mobility was adopted for
improving the repeatability of peak position. After such conversion, the error of 500 bp fragment
identification was within £0.1bp (n=10, ca. RSD=0.02~0.04 %). Besides, we herein also reported the
analysis of highly diluted sample by using EKS-CGE with UV detection, which gave 50 ppt LOD for
310 bp components in ¢ X174/Haellldigest.

[1ZU i)

D N AW O IEE s T8 E 2R ERE 0B W CEHEEZR R HIN T©H 5, ERFECIX
LIFLIEHB O RBIEORA KR E <, B « ERICITDETEKE - @BE RO EN
WETH D, AL TIE, mEELICITE BN RIRMEAZ . SR E LI E Rk Eh R
fih 2 BB AT 2 FERIZ AT S 2 & T A T%%ﬁ@meNA\W$®%
SMAEBELTWD, IOV TR AR 5 2372 ¢ X174/Haellldigest & FVTHFT L,
HAEDFT, 310bp T 50ppt &9 LOD 215 TV 5, ZIUIHERYMIIEE TH 2722 T2 imEr
SRR R VKENRTENE — CGE—#06MH (ITP-CGE-FD) DfEHRIC L BIRRETH D, —
. =7 RV a COFBMEIZ OV TIE 50bp step ladders & V72 35k T, 500bp=0.1bp F2
JEE TR RS S HEN R,

E279
i U 7= BBk BN [ 1 CAPI-3300 (REEE -, UV K, ﬁﬁﬁﬁ%MMm BHATE
1000 2 1) 3 L VHP-3D(Agilent, UV #HH)TH D, VU X ¥ TV —138E 50em, A%hE

37.7cm, W 75um Th 5, #EHE 50bp DNA Step Ladder 340 1 g/ml (Promega) %Ak T
FHIR L= b 0, BMIRIT 2% HPMC. 6% Mannitol, 0.1M Tris, 0.1M Boric Acid, 2mM EDTA
A L, 777 A2 b3 A X% 50~800bp, 1800bp TH D, FlHEE L ClEar T4 a=
VT AT o 2%, -9kV. 30sec TAEHEAZITVY, -10kV TEXIKENZIT-7-, F72 DNA 4



FricB T I — RV SN TV S DNA ~— 4 — T 5 ¢ X174/Haellldigest (72, 118,
194, 234, 271, 281, 310, 603, 872, 1078, 1353bp) DJFH#K (0.5 g/mL) % 10,000 L4 F
ARL., BHERAZ RO,

[ 5 M OV £2]
CER)IE TP %Tﬁ\mmnﬂ)HT4/74ﬁ/@&J%%ﬁ?ﬁxDNA SEED L o1z
— B TH 75>M%373£¥T“ ;t R OKENREL 20, PRU BV —T 4 v 7 A4 F D%

FENMET L, BEDEPFICS WD DD, AWT-EMIER (49cP) 1L Lin 512X 5K
ﬁ§®y~t/ﬁ%ﬁ“ []ﬁbi DA THRD TERGIZEKS BN T D F 4 RV Z Lz,
Aif@%%#%’iék Z DEMRIGE TIE Borate A 4 223 DNA Wi i LTV —F 4
VITAF L OBREN R LTS EEZTWD, REEFIRT D & Rl O ENHE 2
2728 ﬁfifﬁﬁﬁLm)i SHTE TV, 10 HREFRO 310bp 5y (S/N=16.9)
#%k@t&_%\MRam$D&H&E(wmoT&oko

: : : : : Table 1. HhZEHART% ONEEME & RSD (n=10)

- 0] 1353 bp
' Ug
= 08— kv 10780l = RSD RSD
= sec ;
- bp KENEERS BEE
15 872 bp /mm *ggjﬁFEﬁ/Al 10° Cm2v—1 1) *5?3”#/%
B 603 bp 7 @
= 2717981 bo 50 184 0.99 17.29 0(1F%)
=< 100 1959 1.01 16.31 0.023
2 i
= 200 2144 1.04 14.95 0.042
s 1 300 2284 107 14.04 0.042
® 400 2391 1.09 13.39 0.041
500 21.74 1.1 12.93 0.041
18 20 22 24 26 28 30 600 2538 113 1258 0.029
migration time[min] 700 2588 114 12.33 0.22
Fig 1. 50 1 g/l © & X174/Haell 308} 0> 43 it 800 26.27 116 1213 O0UR#E)
1800 248 1.18 11.38 0(1F#)

(JELif 7 1/10000)

[ k]
[1] T. Hirokawa, H. Okamoto, B. Gas : Zlectrop/oresis, 24,498 ( 2003 ).
[2] N.Ikuta, Y. Yamada, T. Yoshiyama, T. Hirokawa, ./. Chromatogr. A, 894, 11-17 (2000).
[3] Z. Xu, T. Esumi, N. Ikuta, T. Hirokawa, ./ C/romazgr: 4 1216, 3602-3605 (2009).
[4] F. Han, J. Xue, B. Lin, Z2/anta 46, 735-742 (1998).
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Analysis of Rh porphyrin complexes as electrocatalysts for CO oxidation by
electrospray ionization mass spectrometry and capillary electro-
phoresis—electrospray ionization mass spectrometry

Sahori TAKEDA*, and Shin-ichi YAMAZAKI

Research Institute for Ubiquitous Energy Devices, National Institute of Advanced Industrial Science
and Technology (AIST)

Abstract

CO poisoning of Pt-based electrocatalysts is a problem in the development of the
proton-exchange membrane fuel cells. Their performance can be improved by removing CO through
electrolytic oxidation. Several rhodium tetraphenylporphyrin complexes synthesized by Yamazaki et al.
as electrocatalysts reduce CO poisoning. The difference in the structures influences their activity. To
confirm the formation of the complexes, analyses were performed using electrospray ionization mass
spectrometry (ESI-MS) and capillary electrophoresis—electrospray ionization mass spectrometry
(CE-ESI-MS). In ESI-MS, other peaks aside from that of the complex were detected at different
values of m/z. The ESI-MS/MS and CE-ESI-MS analysis results suggest that these peaks correspond
to the complexes coordinating CO or other ions, or to remaining uncoordinated porphyrin. CO
coordination is supported by the ESI-MS results for the Rh octaethylporphyrin. Separation of the
uncoordinated porphyrin from the complex was achieved by CE-ESI-MS.

IXC®IZ

KR DO RN — G 2T 5 Th 5 EREZ FREFERORBIZBNT, 7/ —F
AW BTV D B RO —f2{LIKHE (CO) #H7IZ K DMK TAME L 72> T
Wb, TIZT, BEE CO IZmtEEAT 27T/ — NABMABL OB RS ED SN TEY WL
I 5 1% CO #BRALFMNCERLBRETE it L L THAOu YT ARV T 1 U R KE
AECL, MISEHOEEIC L > THERBERD ZEEZRVHLTWD, AL, 2 b0k
T L7 hr A7 L—HE&oHE (BSIMS) KUOF v 7 ) —EXKE——L 7 hr A7 L —
B EHTE (CE-ESI-MS) (X0 L. ERHERSD T« A A 2 ORI IZ SOV TR
LR R A2 ST 5,

FEER
MS #£# 21X Bruker-Daltonics 184 Esquire 3000 plus (- 4> b Z » 7Hl) % fHu 7=, ESIA
v H—7 = — A% Agilent Technology Lo 2 FE¥H D H &, EHHE A ESI-MS OFAICIE H



FHEE, CE-ESI-MS (21X — AR A JiE 5 —EHEMIEDO L D& H Wz, BEHAK (EEREA
ESI-MS) OV —AVEHR (CE-ESI-MS) D iE#RIZI%, Cole-Parmer ##4 model 74900-05 >V
VURCTERG, EEREHE A 4 uL/min OV 10 pL/min & U7z, ESI BJEIXEA 4
HIF 3kV, BA AU HHRE3KVICRE LT, X7 TAFHTARDNRT A B AT EHR % H
VN, BTE DJEJIE 10.0 psi. HBF OFRE K ORI 5 L/min & O 320°CIZE TR TE L7z,
MS/MS [3#&& D auto E— N TI{T- 72, CE &% Beckman-Coulter -4 P/ACE MDQ % F\ >,
Polymicro Technologies fE#IPN4E 50 um, #ME 375 um, 2K 80 cm OWNEHARLIED 7 = — X K
VU BFRYET Y —E AN, KENAKIZIE 100 mM REEKET V=0 A—IKERT T =
U NREWIR (pH9, T4 M) F721X50mM KRR (BRM:) & . EUINEEIX 30kV &
Lz, BBIE LT, TR T2 A BT 4 DT 2= VDRI 4 DD I ILRF
W TR FNERRATF VLD STEEOSE{K (Rh(TCPP), Rh(T(-OCH;3)PP) & Ot
Rh(T(-CH3)PP)) D= % ) —)LIEHK & 7 = = VPN 8 DD = F VLB 72 851K
(Rh(OEP)) O x% J — )L v v )V KRR & ATz,

ERROEE

% Rh(TCPP). Rh(T(-OCH;)PP) K O} Rh(T(-CH3)PP)D 3FEDT T 7 == /LKL T 1 U
BEfA%Z ESI-MS TH#rL7c& 24, EA AU R TIIWThotfRicBW T EF DO E—7
O, ZiILk Db miz 23 28 ZIFREVWINE =T S S ic, £DOE— 7 X5 MS/MS
AT T2/ R, WTNbEEERA A R miz O —27 3B S, Amiz 28 IS+ 50
1L CO Tl SN, 22 C, Lo 3 XV H CO & DMAEIEA A5\ Rh(OEP)
AW, =& ) —NVIERE 7 ma RV AEEF T CO Z#IREAH, ENHD MS AT KL
ZHHE LT, ZORER, CO BN T VW Z ) — VIR TIL AMIZ 28 DA A 13T 0K
HEINTDOHTHoTEN, 7 v d/b AFIR TIE 3FEOSER L IZIZFRROEIS TR S,
Amiz 28 IEEERIZ COM 1 TN LTzA A Th D EHEZ Bz, £7-. R(TCPP)IZ DO\
TiEey hORLD 2FHEOREIZHE LA, —FTIEmiZz791 12 B —7 Bt &,
KRIJEDRNT U ORREMEDN R ST, —FH, AL T VB TIEAMzZ 70 DB —27 73
B S, £ Ol & RNARGAR S DAL A A2 N 2 S LTz Lififa A 4 B 2 bz,
F 72, RW(TCPP)IZEBWTiEm/z925 (Am/z34) OE—7 Ll &,

RUNT CE-ESI-MS %17 - 72 # 5%, Rh(TCPPIICHOWTIZT /v h U MR CTIEA 4> d miz
891 & 919 (Am/z28)., AA A D miz925 DY — 7 1 XE UK S, L, i
DOy NTHRIHSNTEmiz791 OB —27 1326 XD B TR S, Sfrfie Cth o7,

AT
ABFFENT, BT RV — « EERBANTR G B EIE(NEDO) D &Rt & 32 1T T L £ L7, B
S VAR LAYl A= R

R
1. S. Yamazaki, et al. Phys. Chem. Chem. Phys., 12, 8968 (2010).



ATYHITFILEEOS ILZRAWN-EEXMEDH B

OfFINIEIT, =HEX, MEER
KRB - 2

Separation of biological nanocompounds by hexagonal structure gel

Yuusuke Suwanai”, Tomofumi Santa and Masaru Kato.
Graduate school of Pharmaceutical sciences, The University of Tokyo

Abstract Arrayed nano structure is expected as a promising material that recognizes the size and the
shape of nanometer scale compound. In this study, we paid attention to hexagonal structure gel which
has nano size cylinder gap and examined the separation property of the structure by gel electrophoresis.
Amino acid, peptide, and protein were used as analytes. Although compound with molecular weight of
less than 6 kDa migrated a hexagonal structure gel which was made from ADEKA TOL, on the other
hands, compound with molecular weight of more than 12 kDa did not migrate the gel. It was expected
that the separation based on the molecular weight became possible by the hexagonal structure gel.

XU ®IT HAIZR T #EE, oHAEEZFIHT5 2 L TEORE SR AT
HDHLWVHELE LCTRIFCE D PREESND, TOFENEE LT, BIfE, by T ¥ o ke
RNELT v EO2FENH L, by T X7 ALK AT, FFRSCERSEOmNH, B
RE A CIIAIHEIERE SN TWD, —F ., BOMBIEOSICE DR AT v IRIC L D
X, EEICRKRERMU X720, ALRTEELTEZLON TS, ZOHTYH, Fmik
PERIDNTERC T B~ T Ui ix, MREMIRAEES S FERICESI L, RO S 7=k o
T A XDEREKRT HE NI FFEEA L TV D,

TTH h—=NE, RIAFZF LTI NANT—T LO—FT, RARTLa—LEL0E
B} S AV D MBENE S CTh 0 | HAERCHALAI E LTRIHERTWD, 770 b—id, &
R EDRBHEREEICL > TR LS ('L, A~V T, 72T 2L,
FRICRIBAMAT TSV I AEEEZ BT D Z &b, B0 & L CRIHTE 5 &
Wfr sz, TZCARERTIZ, 770 b= X o TR S D ~FV I 4 % | H
L CTHAERE D45 EfE 2 3 A 1=,

() (b) (©)

Fig. 1.Chemical structure of ADEKA TOL (a) and structure images of micelle (b) and hexagonal (c).



EB X T U —EBRIKEIOERIL, HEE 1213 Agilent *°CE System. FINEE & LT 30 kV,
AHEHZIZT 2 /Fe L BSA Z Uz, LA-675B DIEEENY 0%, 25%. 50% & 725 L 5 Iciiil L
72 50mM DOFERRIATE 2 NEE 100 pm DOF v T U —(CFE L, ZTONBEREZ M L=, B
LOFREIL, #120em & L=,

AT 7 IVELKIKEN O FEER I, HEE 2 IEMupid®-exu, KENATKICIE 2 Y o 5K (pHS.3)
ZRV, BEHZIZ 10 FEO S T &~ — 7 — (418 225-12 kDa) <> Fil® FiE Tk L7
RTF REHWZ, AT 77 0E, 50% LA-50 KA Z 70°CIZNE L, |iRICKETZ & TR
7=,

LD FITC 11T L 28t biX, 0.1 M EREE/ N > 7 7 —(pHIIC AR S 7= 30k & FITC I
DEEIR B &, |ILT 5 R s S ¥z,

MREONER AERTITIKENKIZ, 1) 770 b= I v AEEE BT D 25%IRIK.
2) ~NEXYITFNAEELTEKT D 50%IAEIK & 3) D= DIZT T h—LZ ML T
VIR W=, Bt L T4 T R ik

LAROS RS (BSA, BFRE6KDD | [ acs

W (R2), 770 F—AZFEML T _ 50 = His o
RORIETIE, kB LTS EEOM E || e

B 5 SLUNICIKBI STz, 7T 0 b—L%E 2 Met

25%IML I EANERSNHLMATIE, T = 20 PO P
CABEs v~ b7 T 74— LTHRBIEN, S il

2T OB TIKBIFRNE < 7257, Trp. Phe, & 2

Met % T} BSA 0 E'— 2 [1,20—30 ST IC = 19

H &AL, PRI AS KIS IER L=, 77

R — L% BO%URNN L.~ = LRETE 23 0

SITIER L, 35-50 Sy LI pkBy S 7z DI Fig. 2 Relationship between ADEKA TOL
L. BSA O — 7% 1 B LN ICIdH &
oo lz, ZhE, XY I EEN A
THEBEIRS LAY THHT I /BRIl
WTEXDDICH L, BHOF LAY TH D BSA ITEIE TE RN 20, IKENTHEI 23 23y Ty
HETHELT,

Z T, 50%T T b —NEENERT 2~ T NAEEZ R T O2WEDORE S %
BHTDIT, T EOR ST 1L FEEOLEY (225-6 kDa) # AT 7 7 )V EESIKE) CUkEh L
72o 2.5 WK EN Z1T o 725 5. 12 kDa L D KREWWEIFF A £ > TV =23, FITC T
LA AV (F6kDa) TvkEi Sz, ¥ BTV —BRIKENIZBWTYH, 7/ BIX
KEh S =23, 22”78 (BSA) XkEI S g2 &Enn, 770 b=z X - T
S e~ ISOUEET, NSRBI T AN, RERS FITEE T W=,
TP AXDT 4 N E—E~OFHANPAFRF SN, Z ORI 8D 6-12kDa OIcH D &
Bz oD, BUE, &) 6-12kDa ORI OWE DKENZRATEY | ZO/MRLAHLET
BERTHTETHD,

concentration and migration time of analytes.

BEE AWFZECfEA L7 ADEKA TOL Z#2{k L CTF & > 72fHADEKA 12, Z D%y T
BILEZH L ETET,
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Analysis of components in green tea by Capillary
Electrophoresis

Yasuhiro Sato”,Shoichi Nakamura,Hideki Kuroda
Otsuka Electronics Co.

Abstract

Green tea contains catechin, theanine, caffeine and metal ions in major components.
Analysis of these components is therefore important for research and quality control. In the
present study, capillary electrophoresis(CE) was applied to analyze details of these
components. By the use of chelating reagent, 2-hydoroxypropyl-p-cyclodextrin and sodium
dodecyl sulfate in buffer solution , components of metal ions and catechin, theanine,
caffeine were successfully separated and simultaneously detected. As a result,
epigallocatechin(EGC), epicatechin(EC), catechin gallate(CG), epicatechin gallate(ECG),
epigallocatechin gallate(EGCGQG), theanine, caffeine, ascorbic acid and magnesium in green
tea were determined by using CE method .

X C®HIZ

BRIZIFARY 72 /) —VEO—ET, ARV, iRk, JLE. HRREDAE
HIEMHIERZ b T VS, BT T =2 RGO T =2, ¥
AIVERBBAA L RELZ ORGP EENTVDLRIEELH D, ZiILD DY
FEBICEEREET S Z ik, A0 MEEHECHFFEEREICBWTCIHERICEE
ThY Rk AFru~v 777 40—100), mEKEK7 v~ 7 F 7 — (HPLC)
RBFEFE (ML) REICX 0SSN TWAS, LasL, 8BS X O Ry DFEE
IZ& > TEEEDOOITEBNLIEIZ /D 2 L0, REIORTLENEMEC 2007 <
BERFHINEWE Vo -RERR DS, Y BT Y —EXIWKE (CE) 2HWS &
MEEOHRBIT O TR HE, T 7=, 722, B4 I HAZCEL B THIE
T, 5 TEL DIESREOBRBNB Z bhTnizt?, SEIZZFN S DR &
&EJBA A NTON T RBFICOHTATBE R E SR 2 RSt Lo THET 5,

S

¥y v 7Y —ERKBEEL, KIFE FAHECAPI-3300% V2, Fr BT U —
(XRS50 um, 22100 Ocm, HENEST. 5enD AR V) WO H DG L=, &bt
METOBIZIZ, RTUVHBRT R YA, 2-E FafrrFaei-g- 77 %
ARV, FL— IR EEEGATEAT XU AKENR (pH 8.7 (KEEET)
AW, BEIZZ A L7 FUVIEIZE D 200nmd> 5 MF265nmTIT - 72, EIINEE
320k VCH o7z, BIEITHEM LI FREEHI RS A A Lz,



FER LB

HIEDOX S & LT idepigallocatechin (EGC) . epicatechin(EC) . catechin
gallate(CG). epicatechin gallate (ECG). epigallocatechin gallate(EGCG). T
Ty, AT xAY, TAIANVEVEBETH- Tz, NEERE L L Tp-toluic acid#
AEHZEIM LU THIE Lz, 7 AL E VERIZ DWW T, 265nmiZ DWW T HAENT 2 33
Tihol, TNHLORSE, KENEFDO2-E FuXo7abi--v7 BT XA
FU COTIMENEL 2D 1 oNmxm BT 2EmA R 5, 27TmM 2-t K&
FUTAEN-B- 70T XA RN CORMBSTICRE CH o7, £72, SEO
SNTICAE A L7 3KENRIZIZF L— hRI & & Te7- D, Migration time 3043 LAREIZIE
Ca, Mg, Mn, Zn, Cul Wo =& BA A IOV TH O ARETHL EEZBND,
Fig TIZRRAERE (2 AR ICOWTHIE L= LY haT =T LAERd,
BIEDRER, 7 =4, 7T =2 EGC,EC,CG.ECG.EGCG, 7 A 1)L & L BR D& R4y
IZOWTE = NA LT, £, 300 LREICMgD ¥ — 7 RNA BT,

LR R Rtb 2T 58, 150X v © 7 U —EKIKENERE TREAH
DL DEFIZDNTOGHINARETH D Z L dbhnoT,

005
1.catfteine
2 L—theanine
004 | 3.ep!ga|loca.teohin
4 epicatechin
5_catechingallate
6.epicatechin gallate
003 L 7 epigallocatechin gallate
8 p—toluic acid (intermal standard material)
9. ascorbic acid ]
- 5
ooz
T
c
0
B
@
£ oar
9
0 Y, !
-001
-002
12 14 16 18 20 22 24 28 28 30

Migration tirme/min
Fig.1 Electropherogram of green tea drink 1:1 diluted by water
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2.Gotti, R., Furlanetto. S., Pinzauti, S., Cavrini, V., J. Chromatogr. A, 1112, 345, (2006).
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Capillary isoelectric focusing system with fluor escence-imaging detection :
Real-time obser vation of the dynamic focusing processes in isoelectric
focusing

Hiroyuki Matsumoto**, Kiyohito Shimura?
' Central Research Laboratory, Hamamatsu Photonics K.K.
“Chemistry Division, Department of Natural Science, Fukushima Medical University

A capillary isoelectric focusing system with fluorescence-imaging detection using channels formed in
fused silica plate has been developed. The fused silica plate was mounted to the holder which
assembled el ectrodes and valves for introducing sample solution into the channels or electrolytes into
electrode ports. A diode-pumped YAG laser (532 nm) was used as an excitation source, the laser
beam was expanded using cylindrical lens, and entire the channel wasilluminated. The fluorescence
emitted from the channels was imaged onto an image-intensified CCD camera. Three kinds of
fluorescence-labeled peptides were used as samples, focusing processes of originaly loaded
throughout the channels into bright spots was observed continuously. This system is expected as
useful tool which analyzes various phenomena in isoelectric focusing.

[iIzt®»ic]

Xy 7 U —EEABRIKEE (¢ IEF) & L —F—REiaothtEoMEEiL, SEA~
DO FESALDOBE O MR & mRER I X 0 | AE 72 EHT I WO T H B pM LR OFERE & o X
JIFRANTF ROSEEMI A AIREL 705, ¢ IEF TiEx v ©° 7 U —NTHE AL L3k 2 [F
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Fig.l Photograph of the fused silica plate Fig.2 Photograph of the capillary isoelectric
and holder for capillary isoelectric focusing.

focusing system with fluorescence-imaging
detection.
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Fig.3 Images of focusing processes of fluorescence-labeled peptides.

(A) Onekind of peptide was labeled at its N-terminal amino group
(B) Two kinds of peptides were labeled at their thiol group of cystein
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Immobilization of B-galactosidase onto the self-assembled phospholipid layer
fabricated on the low-density polyethylene film by plasma-assisted method
Yuu Amano™!, Yasushi Sasail, Shin-ichi Kondo!

! Gifu Pharmaceutical University

Abstract

We have fabricated the self-assembled phospholipids layer containing stearic acid on the
low-density polyethylene film by plasma-assisted method. Stearic acid was introduced into
the self-assembled phospholipids layer as a scaffold to immobilize B-galactosidase. The
self-assembled phospholipids layer with stearic acid was thermally stable as well as without it
up to 80°C. The activity of immobilized B-galactosidase was evaluated with 0-nitrophenyl-
B-D-galactopyranoside. The activity of B-galactosidase immobilized onto the self-assembled
phospholipids layer was higher than that onto the hydrophilic surface that hydrophilic polymer
was immobilized by plasma-crosslinking reaction. It was suggested that the self-assembled
phospholipid layer fabricated in this experiment was suitable for the interface to conjugate the

bio-molcules.
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Non-aqueous CE of Europium complexes with time resolved fluorescence
detection for highly sensitive analysis of rare bioactive molecules
Mari Mizutani' ", Yumi Ishida', Yukihiro Esaka'?, Bunji Uno'?, Keiko Sumitomo™*,

Yoshinori Yamaguchi’

! Gifu Pharm. Univ.; 2United Grad. School of Drug Discovery and Med. Inform. Sci., Gifu Univ.;
* Institute for Nanoscience & Nanotechnology, Waseda University,
*ASMeW, Waseda University; >Grad. School of Industry, Osaka Univ.

Abstract

We have investigated non-aqueous (acetnitrile and/or DMSO) CE system equipped with a
time-resolved florescence detector for highly sensitive detection of biological interests including
biomakers. We employed the europium (Eu’") complex with the p-diketone derivatives of
alkylphenols with CDPP (DPP-derivatives) as the detection form. The complex formation between
Eu’" and the DPP-derivatives was necessary for both their electrophoretic migration and emission of
florescence. The concentrations of Eu’“and TPPO, and solvent composition in running solutions were
optimized and the detection limit was ca. 10° M. It would be a very good one without laser lights.
The remarkable effect of DMSO on migration of DPP-derivatives and then, on improvement of the

separation will be discussed in detail.
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Development of On-line Preconcentration Tips for the Analysis of DNA
Adducts in ESI/MS

Mio KOGUCHI', Hiroya MURAKAMI', Ricko KAWAMURA', Yukihiro ESAKA'?, Bunji UNO'?,
Yasushi ISHIHAMA’

'Gifu Pharmaceutical University, “United Graduate School of Drug Discovery and Medical
Information Science, Gifu University, *Graduate School of Pharmaceutical Sciences, Kyoto University

Abstract

We have developed a sensitive and quantitative method of DNA adducts by using liquid
chromatography — electrospray ionization mass spectrometry (LC-ESI/MS) for replacing the
32p_postlabeling assay. Although **P-postlabeling assay is the major method because of the most sensitive
one at this moment, this involves the postlabeling process and the use of troublesome radioactive materials.
In this study, we prepared the preconcentration tips for LC-ESI/MS analysis which can remove normal
nucleosides or bases and selectively enrich DNA adducts. We have removed almost normal nucleosides or
bases successfully and have performed selective enrichment of CPrdG or CPr-Gua as a model DNA adduct
treated by preconcentration tips. Furthermore, using this tip, the amount of CPrdG in the sample solution of
relatively large volume was injected with one-shot manner to LC/MS system and we have accomplished a
one order of magnitude higher detection sensitivity of CPrdG. This method would be a useful tool for the

quantitative determination of trace DNA adducts.

[ =]

DNA #E1KIE, BARANDEKR DI 7 THD | FIEDVAT~—T—L LU THEASILTWS. L
ML, HAL~DE —EEFEL 3 2 HICTD DNA BEEIE, 10°~10° B2 58 &\ DD TR E
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stop-and-go-extraction tips (Stage Tips)® 7% AV T DNA B ERZ EIRANIHHE < 2508 rTREZR
FoTHRIEL, ZEHWemEEE DNA G RO S HTEDBRRZ1T 7.
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F o7 OERREE TIN5 DNA EEET L EL T, 7N LT EREIKRO DNA G K~
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deoxyguanosine(CPrdG) &% D FAATH S 1,N*~cyclicpropano-guanine(CPr-Gua) D i 2% 12
FVARKL, Stage Tips DULELRE S DRI Z1T>7=. Stage Tips (Z1E, 3M #LHDO T LR T T 4 A7 (F8
HAI:C 5 2 (Y SDB-XD)& Waters #1540 Sep-Pak 7 —hJ v D ODS K VW —T LA = 24k
oD IntertSep PLS-2 DAF L VB =)L _XEB(SDB)RY~—%2Z N ZEUH =, LC/MS & 1T
HP-1100 series LC/MSD A7 2 & 183200 Q TRAP LC/MS/MS System %, 43BiEDZ AT 74
T AZ4EHLD COSMOSIL 5C 5-AR- I #Z N2 1L H =,

[t R - B 42

Stage Tips \(ZFEH 9% ODS EZFE S HZ LI
K0, IEHERIVA RO HEREL, 100%D[EL
HIZT CPrdG A BRI IR AT REZR T 7 D B
TR LTz, F ImL OB EET 712 T
RLERL, Z DIBEEARL R R A T R ~ETEANT D
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T—HIDUR FEIRREE F ST P LTz (Figure). ¥RIZ
XIVA TV REE L TR IRAFT AL REHFL,

RS DNA D DBRRALELD Ly ) il 72 HiT AL

HICH > CHBET 2ZE08 f e/ 7V AR T D5y

WrafBEL, £ OEIRAIRNET 7 DIEREZ1T-

o, BUEETOMFORR, ODS ZFHAILL T Figure LC/MS profiles of before (upper) and after
MW=56 T, BEHRIEOBED S0, (lower) Stage Tips treatment (CPrdG)
RFF2TLZENREETH 7223, iK% SDB |2

B HILIZRY, XIVATVROGELFERRICEFREZREL, HEHEALETHD CPr-Gua D7
ZIEIRAY IR MG FTRE CHDH L ATRIE T 2F A AF WD, R TIL, BEREE~DOBEMICET
REHIINZ, B ot 248 L7 DNA 8B W R R ICBIL Th &bt Tl
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AMFFENE, IST Rk 22 4F BERFST AR A B it 2 BA SCHE S 34 (A-STEP) 74 ¥ —E U T A AZ T AT —
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Non-aqueous RP-HPLC of Europium Complexes with Time Resolved
Fluorescence Detection for Highly Sensitive Analysis of Rare Bioactive

Molecules

Yumi Ishida'", Mari Mizutani', Yukihiro Esaka'?, Bunji Uno"?, Keiko Sumitomo®,

Yoshinori Yamaguchi*

' Gifu Pharm. Univ.; ?United Grad. School of Drug Discovery and Med. Inform. Sci., Gifu Univ.;
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*ASMeW, Waseda University; >Grad. School of Industry, Osaka Univ.

Abstract

We have investigated a flow analysis system including non-aqueous (acetonitrile and
DMSO) RP-HPLC separation and formation of the europium (Eu’”) complexes with a post-column
method for a following time-resolved florescence detection for highly sensitive detection of biological
interests. We prepared p-diketone derivatives of alkylphenols with CDPP as the ligands of the
complex in pre-column manner. The concentrations of Eu’" and solvent composition in
postcolumn-reagent solutions were optimized and the detection limit was ca. 10" M. The
remarkable effect of DMSO on emission of the Eu-complex and improvement of the separation will be
discussed in detail.
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BT, RIS E 2 \BRICENL T NELE TORMBREEZNET D720, BN LBRIESEMT
BV, BELERT WA & XA L T, HAUEHA DI 2 BRI 0 L TR T & 5, T
FEOIHIT SIN LSBT m B L BT ORI L0 A BEICEKE TOMLN AL 2D,

& D1, HPLC 54t o, BHWE % EusEROENL 7 IC#FERLT 25 CDPP 1 & v, N
SSUWHHEE L SND 4O TNV FLT = ) —)VH (APs) OEEE HPLC ik st L&
7o HA), ZOFHEIL (DPP-APs) ZIKRIERER Z FH\ 5 iFH HPLC Tl RA NI T A
ETRNREE L LTI k/L, Eu¥, #58A] TOPO 2 & iRk 214 L TR 2 HiED
B L& AT > T 7203, By DT AE P AR e COPP NINZK 3 T X 2 Zy BT & v 5 14
REEN - T-, £ 2T, B2IE/AKFZ T E & triphenylphosphine oxide (TPPO, Hf#@#Al|)
{7 FC, DPP-APs % Eu$fifk & L CEBRIKEN L, M T 2 HEEEL LT,

Z 2Tl CE THwWwzEadkE%a HPLC EIZE X L CRIAT 52 &2 A E Lz, HPLC
EIX CE VB & i U CHAARREHEAEDR K E W, A ERIRERE O B2 LT,



EBR - Fik WEER [T 2 b= U L (AN), 0-5 % DMSO, 0.05%TFA] % i 0.1
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