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WELCOME WORDS

Welcome to the 26" international Symposium on Electroseparation and Liquid-
Phase Separation Techniques, ITP 2019 !

We are pleased to welcome you at the University Paul Sabatier, Toulouse, for the
International Symposium on Electro- and Liquid Phase- Separation
Techniques (ITP 2019). The ITP series was inaugurated in Belgium in 1979, and
is one of the most recognized international meeting addressing the latest issues
and innovations in all areas of electro- and liquid phase-separations techniques.

The ITP Symposium series provide a forum for high-level scientific exchanges
between analytically oriented scientists from the whole world in a friendly
atmosphere. The University of Toulouse, one of the oldest in Europa, was founded
in 1229 and is one of the most famous in France (rank #5 in France according to
the Times Higher Education in 2018). It is located in the south of France, where the
“art de vivre” is well-known. Medieval city, Renaissance city, Age of Enlightenment
city, city of rugby, city of aviation, city hosting 110,000 students and 7,000
researchers, city of the good food and wines. A city where the ITP fellows will remain
for a long time

We will open this Symposium by thanking you for your valuable contribution and
participation. We would like also to thank our sponsors for their generous support.

Welcome to ITP 2019 ! Welcome in Toulouse !

Co chairmen g St
Pr. Hervé COTTET Pr. Frangois COUDERC
Université de Montpellier Université de Toulouse
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ITP SYMPOSIUM HISTORY

TP

o. | Year Chair(s) Place (Country)
1 1979 | A. Adam & C. Schots Baconfoy (Belgium)
2 1980 | F.M. Everaerts Eindhoven (The Netherlands)
3 1982 | C.J. Holloway Gosslar (Germany)
4 | 1984 |Z Prusik (Caechoslovakia
5 1986 | F.M. Everaerts Maastricht (The Netherlands)
6 1988 | E. Kenndler Vienna (Austria)
7 | 1990 | D.Kaniansky i
8 1992 | S. Fanali Rome (ltaly)
9 1994 | F. Kilar Budapest (Hungary)
10 | 1996 |B.Gas Prague (Czech)
11 1998 | P.G. Righetti Venice (Italy)
12 | 2000 |D.Kaniansky & E. Kenndler s i e
13 2002 | M.L. Riekkola Helsinki (Finland)
14 2004 | S. Fanali & M.G. Quaglia Rome (ltaly)
15 2006 | G. Peltre Paris (France)
16 2008 | V. Cucinotta Catania (ltaly)
i 2010 | Z. El Rassi Baltimore, MD (USA)
18 2011 | B. Chankvetadze Thilisi (Georgia)
19 2012 | Z. El Rassi Baltimore (USA)
20 2013 | A. Cifuentes & J. Hernandez-Borges Puerto de la Cruz (Spain)
21 2014 | M. Tavares & E. Carrilho Natal (Brazil)
22 2015 | M.-L. Riekkola & Heli Sirén | Helsinki (Finland)
23 2016 | Z. El Rassi & Blanca Lapizco-Encinas Minneapolis (USA)
24 2017 | M. Markuszewski Sopot (Poland)
25 2018 | K. Otsuka Kyoto (Japan)




INTERNATIONAL SCIENTIFIC COMMITTEE

Ana Maria Garcia-Campaiia (Grenade, Spain)
Bezhan Chankvetadze (Thilisi, Georgia)*
David Chen (Vancouver, Canada)*
Alejandro Cifuentes (Madrid, Spain)”
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Frangois Couderc (Toulouse, France)™
Ziad El Rassi (Stillwater, USA)*
Salvatore Fanali (Rome, ltaly)*
FrantiSek Foret (Brno, Czech Republic)*
Carlos D. Garcia (Clemson, SC, USA)*
Bohuslav Gas (Prague, Czech Republic)*
Vaclav Kasi¢ka (Prague, Czech Republic)”
Sergey Krylov (Toronto, Canada)
Jorg Kutter (Copenhagen, Denmark)
Blanca Lapizco-Encinas (Rochester, USA)*
Koji Otsuka (Kyoto, Japan)*
Marja-Liisa Riekkola (Helsinki, Finland)*
Marina Tavares (Sao Paulo, Brazil)*
Myriam Taverna (Paris, France)
Peter Willis (Pasadena, CA, USA)

* Permanent Scientific Committee

**- Co chairmen 2019
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Thierry GUERMONPREZ
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12, rue Alexandre Fourny

F - 44230 SAINT SEBASTIEN
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SCIENTIFIC PROGRAM

Sunday, 1% September 2019

Auditorium Marthe Condat Council Room

o . Publishing workshop for young scientists

Blanca Lapizco-Encinas, Rochester instiute of Technology
Editor in Chief of ELECTROPHORESIS 14:00-15:00
Hermann W étzig, Technical University of Braunschwesg, SC 02

Editor in Chief of ELECTROPHORESES

Craniele Flemming, Wiley/Wiley-V'CH publisher Weinheim,
Managing Editor
Short Course: Data processing in capillary
electrophoresis 15:0017:00
SC 04

Pavel Dubsky & Magda Dovhunova
Faculty of Science, Charles University, Prague, Czech Republic

OPENING SESSION
17:15 Chairs: Hervé Cottat - IBMM, University of Montpedier, France,
Francois Coudenc - Uiniversity Paul Sabatier, Toulouse, France

i anin Instrumentation and Applications of Epitachophoresis
.PLM ot Frantigek Foret - Institute of Analytical Chemistry,
Czech Academy of Sciences, Brno, Czech Republic

18:15-18:30 Social event honouring Ziad El Rassi
Supported by Wiley and ELECTROPHORESIS

18:30-20:00

18:30-20:00 Welcome reception

UNIVERSITE
TOULOUSE 1l

PAuL SABATIER

Council Room

Auditorium Marthe Condat

OPENING SESSION
08:30 Chairs: Hervé Casttsst - BMM, University of Montpelier, France,
Francois Cougerc - University Pau Sabatier, Toulouse, France

PLENARY SESSION
08:40 Chairs: Bohuslav Gas - Charies University, Prague, Czech Republic,
Harmo Stute - Uriversity of Salzhurg, Austria

fia Transient Incomplete Separation Facilitates Finding Accurate
Equilibrium Dissociation Constant, K,

8:40-9:25
PL 02 of Protein— Small Molecule Complex
Sergey N. Krylov - York University, Toronto, Canada
Affinity Capillary Electrophoresis ;
09:30 Chairs: Bohustay Gsé - Chares Universiy, Prague, Czech Repubic, 09:30
Hanmo Suitr - University of Salzburg, Austria
2 2 o 2 2 o Fast and efficienct i ion of human bi by immunoaffinity
| 9:30-9:55 Aty Caplitary Elsctropharesis for Refisble: Ligand Binding Absays. chromatography with monolithiz disk columns 9:30-9:55
| ; stz " i = KN 02
; KN 01 Hermann Watzig - Technical Unversity, Braunschweig, Germany Marja-Liis-a Riekknla - University of Helsinki - Finfand
! Partial filling affinity capillary electrophoresis for study of noncovalent (bio)molecular Design of Monolithic Column Precursors and Their Pest Polymerization Modifications
9:55-10:20 interactions with Various Ligands for Use in Liquid Phase Separation Techniques 9:55-10:20
KN 03 ‘Vaclav Kagifka - Instiute of Organic Chemistry and Biocham istry, KN D4
Czech Acatemy of Sciences, Prague, Czech Republic Ziad El Rassi - Okdahoma State University, Stibwater, USA
Assignment of complex species by affinity capillary electrophoresis: Simple ical device for determination of aflatoxins using 0:20.10:35
10:20-10:35 the case of Th{lV)-desferrioxamine B thin-layer chromatography imaging with a smartphone 10:20-10:
OP 01 | Viadimir Stadkow - Instiut de Physique Muckdare, IN2P3-CNRS, Université Paris-Sud Chanida Puangpila - Department of Chemistry, Faculty of Scenca, oP 02
Université Paris-Sactay, Orsay, France Chiang Mai Univarsity, Chiang Mai, Thailand
Dovelopmant of Affinity Electropheretic Methad for Analysis of Molecular Interactions in | Use of Cyclofructans, Cyclodextrins and Amino Acid Ester-Based lonic Liquids in EKC and N 3
10:35-10:50 Lipid Nano-Merrbrane HPLC for Impreved Chiral Separations 10:35-10:50
oP 03 Yukihiro Okamoto - Graduated School of Engineering Science, Osaka University, Constantina Kapnissi-Christodoulow - Department of Chemisiry, OP 04
Osaka, Japan University of Cyprus, Micosia, Cyprus
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Monday, 2" September 2019 (next)

13:40-14:40

(Auditorium Grignard)

Poster session

Fundamentals (1)

Particles [ Polymers analysis

10:50-11:30 Coffee break 10:50-11:30
. Chairs: Zad Elﬁﬁslsi?ld:::nﬂgzuiursw Stilwater, LISA, MS and Liquid Chromatography (2) .30
11:30 Frantiéak Foret - Insile of Analyical Chemisiry, Gzech Academny of Sciences Chars: David Chan - University of Bitish Columiia, Vancouver, Canada 1:
Bmo, Czech Republic Marja-Lisa Fiskkola - University of Helsinki, Fntanc
ials based electr detectors in microchips electrophoresis i
11:30-11:55 for (bio) analytical applications Chiral and Conformational Analysis by Trapped lon Mabllity Spectrometry 11:30-11:55
KN 05 ; i KN 06
Alberto Escarpa - Universidad de Alcatd, Spain Goverl W. Somsan - Vrije University of Amstardam, The Metherlands
Evaluation and of different 1 s
11:55.12:20 Unique Microscale Separsticns tising Specic lntscastions coupled to ior-mebility mass yfor the dedp of 11:55-12:20
KN 07 Kaiji Citsula - Kyoto Liniversty, Japan — N KN 08
Selection of DNA aptarmers based on i DNA-protein from DNA Linear Retention Index in Ligukd Chromatography: New Approach
12:20-12:35 library using Ideal-Filter Capillary Electrophoresis (IFCE) for the Quality Control of Furocoumarins in Cosmetics and Food 12:20-12:35
OP 05 _ OP 06
Swvatiana M Krylova - York University, Toronto, Ontario, Canada Adriana Arigo - Univarsity of Messina, Polo Annunzista, Messina. faty
12:35-12:50 DNA Thermal Stability Decreases with inersasing Solvent Viscasity Evaluation of column dispersion Emt:nd gm::nt HPLGC based on the behaviour 12:35-12:50
OP 07 x i OP 08
ik Fioncy: Steumaen - Linversty o o, o Clty: W LA Maria-Celia Garcla Avarez Cogue - Universtly of Valencia, Burjassol, Spain
Muitiple Modes Caplllary Electrophoresis : Study of the of on revarsed phase U-HPLC columns
12:50-13:05 The Efficient T For Aptamers And Bi by molecular modeling and Artificial Neural Networks 12:50-13:05
QP 09 OP 10
Feng Qu - School of Life Science, Beljing nstitwe of Technology, Befing, China | Jean-Christophe Garrigues - University Paul Sabater, Toulouse, France
13:00-13:40 Lunch seminar SCIEX 13:00-13:40

13:40-14:40

Brg, Czech Republic

Osaika Prefecture University, Japan

14:40 Chairs: Dog Soa Chung - institute Secul National Universiy, SNUI Chars: Javiar Hamandezr Borges - Uni y of 1a Laguna, Tenarifa, Canary islands, Spain 14:40
Depariment of Chemistry, Rep. of Korsa, Myriam Tavarns - Universy of Paris Sud, France
Sergey Krylov - York University, Teronto, Canada
14:40-15:05 Electror in micre and Particle separation and assessment with electric fislds 14:40-15:05
KN 08 Bohusiay Gas - Charles University, Prague, Crech Republic Blanca H. Lepzeo-Encings - Rochester netiute of Technology, USA KN 10
4 Free solution capillary is to proteins, drug carrlers or rice,
15:05-15:30 Slmpiiclty; aw e koo for sshticsl mdhodkiog s and ta manitar drug loading and digestion 15:05-15:30
KN 11 L KN 12
Carlos O Garcia - Clemson University, South Carolina. USA Pairice Castigr i Universay, Austraiia
. | An Understanding of tha Bislogical Roles of Glycoproteins through Reliable Quantitation
15:30-15:45 What Sherlock sorely missed: the EVAtechnology for Cultursl Herltage exploration of both Glycans and Glycapeptides 15:30-15:45
oP 11 e i ; ‘ighia Mecheef - D of © and OoP 12
Pieer Giorgio Righatti - Depanment of Chemistry, Polilecrco di Misno, Miano, taly' Tenas Tech University, . LSA
Investigation of cell mobility and deformability Isolation, O and M of Single Nanoparticl
15:45-16:00 and Extraceliular Vesicles 15:45-16:00
OP 13 Karel Kiepdmi - nstitute of Anatylical Chemisiry of ihe Czech Academy of Sciences, Yan ¥u - D of Chamical School of E ! OP 14

16:00-16:40

Coffee break

16:00-16:40

PortASAP COST and Portable CE session
Chairs:Vaclav Kaitka - hstitute of Organic Chemistry and Blozhamisiry,
Czech Acadamy of Sciences, Prague. Czech Repubic,

Bioanalytical (2)

17:20-17:35

16:40 Yoann Ladner - University of Monipalier, France 16:40
! P e [y e Chairs: Ana M Garc
coskt o
;' PortASAP " -
16:40-17:05 Open source hardware in chemical analysis: Tools or toys? HPLC and PAGE pL of RNA api with single resolution 16:40-17:05
KN13 Guillaurnie Erny - Universiy of Porto, Partugal Li N - University at Alnany, New York, USA KN 14
Open source caplilary electrophoresis device for guality control of WE Pharr of Novel C for the Treatment
17:05-17:20 of Prostate Cancer Using a Validated UHPLC-QTOF-MS Method 17:05-17:20
OP 15 Sirnuel Roth - Head of Chemical Analysis Senices, OP 16
School of Enginesring and Architectura of Fribourg, Fribowrg, Suisse David Paul - S James College of Pharmacoutical Sciences- india
Portable centrifugal microfluidic platformes for on-site analysis of herbicides Direct iting of @ in a culture 1 laser-induced

17:20-17:35

Wihkel Kalurand - Talinn University of Technology. Talinn. Estona

Okayama University, Okayama, Jepan

oP 17 Mercedes Vasguez - Schoal of Chemical Sciences, National Centre for Sensor Research, Dublin | Takashi Kanela - Depariment of Chemistry, Graduate Schaal of Natural Sciencs and Technalogy, OoP 18
City University, Glasnewin, Ireland Okayama University. Okayama, Japan
17:35-17:50 Digital microfluidics - analytical open-seurce hardware =] i pr ofe secroted by liver cells 47:35-17:50
OP 19 Jelera Gorbatsava - Centre of Mcralluigies, KBI, TalTech, Talinn, Estonia Djuro Josic - Juraj Dobria Linversity, Pula, Groata OP 20
17:50-18:05 Using portable CE for d — oy skt Determination of Exosomal Membrane Proteins GCDE3 by Capiliary Electrophoresis 17:50-18:05
oP 21 Yurmeki Tani - Departmant of Chemistry, Graduate Schood of Natural Scisnce and Technology, OP 22




Tuesday, 3" September 2019

Auditorium Marthe Condat Council Room

OPENING SESSION

13:30-14:30

ITP permanent Scientific Committee (VIP room)

Poster session

Walled city of Carcassonne visit

08:30 Chairs: Harvé Cotlet - BMM, University of Mantpellier, France,
Francois Couderc - University Pau Sabatier, Tououse, France
PLENARY SESSION
08:40 Chairs: Marianne Fillat - University of Liege, Belgm,
Georges Nouadje - SEBIA, Evry, France
8:40.9:25 | Capillary electrophoresis mass spectrometry for top-down
a -3 | %
PL 03 analysis of large proteins |
. £ |
David Chen - University of British Columbia, Vancouver, Canada
Bioanalytical (3)
09:30 Chawrs: Marianne Fillel - Univarsity of Liagas, Beigium 09:30
Georges Moustde - SEBIA, Evry, France
Mliances of different CE and CE-MS roaches 3 . A |
9:30-9:55 ot P s oo i o a":‘::m Metabolomics, a key technology in the emorging field of gut microbicta 9:30-9:55
KN 15 i S0k < Uity o By Ao Cariina Simb - Institute of Food Seience Research (CIAL), Madrid, Spain KN 16
Afully d salting-out assi liquid-liquid extraction (A-SALLE) procedure coupled Imaged capillary isoelectric focusing coupled to mass spectrometry: 2
9:55-10:10 | with on-line stacking for the analysis of tyrosine kinase inhibitors (TKls) in human plasma online ICIEF-ESI-MS of monoclonal antibodies (mab) 9:55-10:10
OP 23 OF 24
‘Yoann Ladnaer - Univarsity of Montpelier, France Johanmes Schiechl - Faculty of Chemisiry, Aalen University, Aalen, Germany
Capillary Electrophoresis for Quantitative Analysis of Dried Blood Spot Samples Albuminome, & new way to discover new disease biomarkers:
10:10-10:25 Alzheimer's Disaase as a study case 10:10-10:25
OP 25 Pavel Kubah - Institute of Analytical Chemistry, Czech Academy of Sciences Emilie Rossi - Institut Galien Parts Sud, UMRBE12, Protain and Manotechnology in Analytical OP 26
Brno, Crech Republic Science (PNAS), CNRS, Univ. Paris-Sud, Université Paris-Saclay, Chitenay-Malabry, France
10:25-10:40 Purpose-made CE Inst on for phar pemp— o Low-cost paper-arigami DNA microfluidics for rapid microbial analysis 10:25-10:40
7 3 Thanh Due Mai - Instint Galien Paris Sud, UMR 8612, Protin and Nanatechnclogy in Analytical ; : . " 5
OoP 27 E e o i Zhugen Yang - Cranfisld W ater Science Institute, Cranfield University, OP 28
Sclence (PNAS), CNRS, Univ. Paris-Sud, Univ. Paris-Saclay, Chatenay-Malabry. France Bedfordshire, Unitad Kingdom
| Determination of drugs of abuse in oral fluid by capillary electrophoresis using Ultra-miniaturized weak affinity graphy for protein-ligand i tion study:
10:40-10:55 fluorescence detection application to mambrane proteins, targets of high pharmaceutical interest | 10:40-10:55
OP 29 Piret Saar-Reismag - Departmeant of Chemistry and Bistechnalogy, Lucile Lecas - Université de Lyon, Institut des Sciences Analytiques, UMR 5230, CNRS, Universaé OP 30
Tallinn Uiniversity of Technology, Talinn, Estonia. Lyon 1, Villeurbanne, France
10:55-11:30 Coffee break 10:55-11:30
Bioanalytical (4) !
11:30 Chairs: Frederic Ginal - Picometrics Technologies, Labége, France, | 11:30
Jorg Kutter - University of Capenhagen, Denmark
11:30-11:55 Capillary electromigration methods: a real alterative in food safoty? The challenge of plastic migrant analysis using nanomaterials 11:30-11:55
KN 17 Ara M Garcia-Campafa - University of Granada, Spain Javier Hemdndez Borges - Uiiversity of la Laguna, Tenerife, Canary kskands, Spain KN 18
Immobilization of enzymes sn magnetic particles: Study and characterization of antigen-adjuvant interactions in vaccines
11:55-12:10 recant experience with sul and aldehyde oxidase by frontal analysis continuous capillary electrophore sis (FAGCE) 11:55-12:10
OP 31 OP 32
Ann Van Schepdasl - University of Leuven, Pharmaceutical Analysis, Leuven, Belgium Camillz Malburst - IBMA, University of Monipellier, CNRS, ENSCM Monipelier, France
of the profile fr cultivars of ica juncea by
12:10-12:25 | comprehensive two-dimensional liquid graphy coupled to mass spectrometry #LAS T eohnologiclor RNASsRaratice 12:10-12:25
OP 33 " i LARS OP 34
Katia Arena - Farmaceutiche ed Ambiental, University of Messina —Messina, kaly Pmyan Cham) ERE heuouna. Travon
Capillary Electrophoresis and Contactiess. Conductivity Detection for In Situ Analysis Metabalarme Gl Analysis of Mi Biolegical wlos by Capillary
12:25-12:40 of Samples from Ocean Worlds Electrophoresis-Laser Induced Fluorescence / Mass Spectrometry Coupled with a Large- | 12:25-12:40
OP 35 Mauro Sergio Ferreira Sanios - Jet Propulsion Laboratory, California Instiute of Technology volume Dual Preconcentration Technigue OP 36
Pasadena, Califormia Takayuki Kawal - RKEN Carter for Biosystems Dynamics Ressarch, Osaka, Japan
The Development of Portable Nlegal Drug of Abuse Analyzer: From ldea to Product 1
12:40-12:55
Jokaterina Mazina-Sinkar - Ghemistry and Biolechnoicgy Institute. OP 38
Talinn University of Technology, Tallinn, Estonia
. " s >
Lunch seminar AGILENT TECHNOLOGIES (Auditorium Grignard)
12:55-13:30 12:55-13:30

13:30-14:30

14:30-19:30

‘Gala dinner - Hotel Dieu - Toulouse

20:00-23:00

-
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Wednesday, 4™ September 2019

Auditorium Marthe Condat Council Room
Bioanalytical (5) AFSEP session (1)
09:00 Chairs: Christian Meus(ss - Aalen University, Garmany, air L = 09:00
Govert W. Somsen - Vrije University of Amsterdam, The Netherlands
Taylor Disparsion Analysis in Biomadical Analysis: Sizing, Interaction Studies and | Capillary Electrophoresis, an efficient technigque for Drug Screening related to protein
9:00-9:25 i of aggregation diseases 9:00-9:25
KN 19 KN 20
Jespor @stergaard - University of Copenhagen, Denmark Myriam Tavesma - Universdty of Paris Sud, France
Sizing of pharmaceutical lipid-based drug delivery systems by Taylor dispersion analysis: Enhancing the robustness of your CE-MS data with ROMANCE:
9:25-9:40 menitaring enzymatic: lipolysis electrophoretic mobility made sasy 9:25-9:40
OP 3T Wicior Gonzalez-Ruiz - Analytical Sciences, School of Pharmaceutical Sciences, OP 40
Joseph Chamish - BMM, University of Mantpslber, CHRS, ENSCM. Monipallier, France Univarsitias. of Gaeneva and Lausanne, Switzeriand
Review of Efficient Procedures to Prevent Band Leaking in Toraidal Capifary B . = : il
0:40-9:55 | Electrophoresis (a Quasi-continuous Circulating Layout to Pertarm Electrokinetic R M“T:'.""ga for ':: : “P;::::’ by capillary 9:40-9:55
3 ' Separations) " . AN
OF 392 Tarso B, Ledur-Kist - nstnute of Bioscaences, Federal University Rio Grande oo Sul, Lurent Leclercq - MM, University of Montpelier, GRS, ENSCM, Montpelier, France oP 42
Chiral saparation of cathinones and other novel psychoactive substances by capillary 5
9:55-10:10 s and capillary slact Draalopmnt s lep-on-weciip fer Protaonies 9:55-10:10
OP 41 M) Sl ittt of FRTRCALON! Soling i, Depl. Of FRenils o Chamr, Manel Bon Fres - Chimie Paris Teeh - PSL Ressarch Univershy, Paris France OP 44
University of Graz. Austria
Investigation of Enantioselective Interaction and Determination of Binding Constants of Devel st oF e ic microreactors for analysis of monoclonal antibodies
10:10-10:25 Two Calcium Channel Blockers using Capillary Electrophoresis S p— 10:10-10:25
OP 43 Ratih Ratih - nstisute of Madicinal and Phamaceutcal Chemistry, TU Braunschweig, Merlem Diadouch - B, University of Montgelier, CNRS, ENSCM, Mentpellier, France OP 46
Braunschwaig, Garmary.
10:25-11:15 Coffee break 10:25-11:15
Novelties in electrophoretic devices AFSEP Session (2) al 4
11:15 Chairs: Jesper Bistergaard - Universiy of Copenhagen, Denmark ot = ' L
Harmann Wiitzig - Technical University, Braunschweig, Garmarny
| Anovel Capillary electrophoresis method to identify and quantify exasomes from bio flulds
11:15-11:30
. —— Marco Morars - Institul Galen Paris Sud, UMR 8612, Protein and Nanatechnology in Anahytical OP 48
11:15-11:45 Fillinuhaed Dy for. B Science (PNAS), CNRS, Univ. Paris-Sud, Chétenay-Malibry, France
Jiing Kutter - University of Copenhagen, Denmark i s
Assay of Kinases By Capiilary For Hi nalogues As
e Anti-Viral Molecules 11:30-11:45
Ghassan Al Hamou Dit Banni - Université o Oriéans. CNRS UMR 7311 OP 50
Institul d& Chimie Organigue &1 Anaktigue (ICOA), Oridans, France
s Aglass-based valve for 2D capillary slectropharesis and on-chip G4D i s 4o rabeitons to deacei thay bolopkcn mtvites. [gRUSE D ol
OP 45 Rerjormiy iinch - Wit lor Therios! d Plyskesl Chemiekr, Clémence Gely - UMA 1331 NRAENVT Toxalim, Tououse, France OP 52
Univarsitit Tubingan, Tabingan, Garmany
Optimization and modeling of matrix-free DNA se paration
12:00-12:15 based on in fuids A S R Ry T 12:00-12:15
OP 47 Touk France OP 54
Sl Tulbat-1 dbeialyse ot dAr o o Hai Yen Ta - MRCP, CNRS UMR 5623, Uiniversity Paul Sabatier, Toulouse, France
: = . z 2 (=] ion of Pesti in Cereal Fatty Matrices: Strategy of Sample
12:15-12:30 Eaparstion of 1ong MAAS by cepiary elacirophorsels for. rave: diseae dlegnosia Preparation for GC-MSMS and HPLC-MSIMS Analyses 12:15-12:30
OP 49 Piarrs Emmane Glaizss, Cantre de Biokgie négrative, Tououse, France AR TR AT 0 ol A R LB RN OP 56
Lunch seminar ELECTROPHORESIS (Auditorium Grignard)
12:30-13:00 12:30-13:00

13:00-14:00

CA AFSEP Groupe CE (Council room)

Poster session

13:00-14:00

CE/MS Bicanalytical (6)
14:00 Ghairs: Cargin Simé - Insitute of Food Scence Research (CIAL), Madnd, Spain = hai ance 14:00
Peter A Willis - Jat Propuision Laboratory, Califomia instiute of Technology, Pasadena, USA

14:00-14:25 CE-CE-MS: Possibilities and Perspectives Liuid Extraction Surface Analysis Coupled with Cagillary Electropharesis 14:00-14:25

KN 23 Chnstian Nauslss - Aalan Linwversity, Garmarry Doo Soo Chung - Institule Seoul National University - Department of Chamistry - South Korea KN 22

Single step separation of lanthanides and actinides by CE-ICPMS — A powe rful tool for El ingtic Sample and a Smart Methad for the Isolation of

14:25-14:40 isotope analysis Traces of Polar Analytes from Sludge-Type Samples Demonsirated by the solation of | 14:25-14:40

OP 51 Erwan Dupuis - 1 DEN - Service d Etudes Analytiques et da Réactiié des Surfaces (SEARS) Microcystins from Lake Sediments OP 58

CEA, Université Paris-Saclay, GF sur Yvatie, Frarce Thomas Welsch - Institute of Analytical and Bioanalytical Chemistry, Lim Uniersity, Germany
Detection of & reduced monoclonal antibody (mAb) at low ng/ml concentrathon Size distribution of circulating cell-fros DNA in plasma is an individual feature,

14:40-14:55 in biological samples by CE-MS as revealed by uLAS technology 14:40-14:55

OP 53 OP 60

Stephen Lock - Scex, Warringlon, United Kingdom Frederic Gnot - Picomaednes Technologes, Labége, France
CLOSING SESSION
14:55 Chairs: Hervé Cottel - IBMM, University of Montpellier, France,
Frangoiz Coudaere - University Paul Sabatier, Toulouse, France

14:55.15:40 Separating Life from Non-Life on Ocean Worlds

‘PL 04 Peter A. Willis - Jet Propulsion Laboratory,

California Institute of Technology, Pasadena, USA
Awards ceremon
15:40-15:55 i
Gerard Rozing

15:55-16:00 ITF 2020

David Chen - University of British Columbia, Vancouver, Canada

- 15 -
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Investigation of Enantioselective Interaction and Determination of Binding Constants of
Two Calcium Channel Blockers using Capillary Electrophoresis

Ratih Ratih'?,
Matthias Stein', Mufarreh Asmari', Sami El Deeb'

! Institute of Medicinal and Pharmaceutical Chemistry, TU Braunschweig, Beethovenstr. 55, 38106 Braunschweig, Germany.
2 Faculty of Pharmacy, The University of Surabaya, JI. Raya Kalirungkut, 60293 Surabaya, Indonesia.

Contact: ratih.ratih@tu-braunschweig.de

The individual enantiomers of a racemic drug usually exhibit specific therapeutic efficacy. In order to achieve optimal
therapeutic treatment, an enantioselective analytical method is needed for quality control. Capillary electrophoresis
is an analytical method which shows high efficiency in enantiomeric separation. In this study, the enantioselectivity
of two calcium channel blockers was investigated using chiral macromolecule as a selector in the background
electrolyte of the capillary electrophoresis system. Polysaccharide-based and protein-based selectors were
employed separately, each at different concentrations and conditions (e.g., pH value and applied voltage) to achieve
baseline separation. Furthermore, the interaction of each enantiomer with human serum albumin as the most
abundant protein in the biological system was studied. Mobility-shift affinity capillary electrophoresis was applied to
perform the enantiomeric separation and the determination of binding constant. The apparent binding constant of
each enantiomer was measured by nonlinear regression analysis. The R- and S- enantiomers of each drug model
showed different binding constant values.

Keywords: enantioselective interaction, affinity capillary electrophoresis, human serum albumin, chiral selector
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Investigation of enantioselective interaction and determination
of binding constants of two calcium channel blockers using
capillary electrophoresis
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Outlines

* Direct chiral separation in free-solution

= Choice of chiral selectors

= Applications

= DoE for enantioseparation method optimization

» Simultaneous enantioseparation and binding constant determination
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Chiral capillary electrophoresis

= Electrical field to separate enantiomers of a racemic mixture

» QOperate in free solution (buffer additives)

» Does not require the immobilization of the selector

= Selectors required to be:

» Soluble and chemically stable in the BGE

» Stereoselective and form a transient diasteromeric complex with each enantiomer
» Exhibit fast complexation kinetics

» |nsignificant interference with the detection
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Direct chiral separation using CE

— Crown Ethers

— Macrocyclic antibiotics

_ Cyclodextrins
— Cyclodextrins 89% Other CSs
' 2.5%

[ Chiral Selectors ]

Linear polysaccharides
6%
Proteins
2.5%

.[ DoE-Enantioseparation H Maltodextrin

.
{ Serum transport proteins H Affinity study H Hur:lizrz(iar:um

oViley, Data are taken from research articles indexed by Scopus (2015-2019)
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Maltodextrins

__-oH __-or
o\ 0
Ho—L 4 OH o OH
3 2
OH OH

— OH

Consist of D-(+)-glucose as the

monosaccharide unit that is connected

through (1-4)-a linkage.

= Characterized in terms of the
dextrose equivalent (DE) number —

degree of polymerization

» The helical structure present as the base of the enantioselectivity for different

interactions such as:
= Hydrophobic
= Electrostatic
= dipole-dipole

= multiple hydrogen bonding
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Human serum albumin

Being chiral by nature

= (Considerable enantioselective towards chiral molecules.

» Interacts with a wide range of organic and inorganic

compounds.
A8, Two major binding sites referred as:
RoWs
7 "/’

= Sudlow | (warfarin)

= Sudlow Il (indole) occur as the most important region.

Majority of compound interactions with HSA can be stereoselective.

oYL Rose et al. (2018), doi:10.1093/biocinformatics/bty419
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http://dx.doi.org/10.1093/bioinformatics/bty419

o
Q.

Racemic mixtures

Amlodipine besylate

R-(+)-AML S-(-)-AML
Verapamil HCI \o \O

R-(+)-VER S-(-)-VER
WLy,
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Enantioselective interaction study

—[ Maltodextrin ]——[ S ECNREE H DoE-Chiral CE J—> Enantioseparation
parameters

Chiral drugs
=  Amlodipine
= Verapamil
Enantiomeric
separation
Human serum Steady Mobility Shift-
albumin (HSA) physiological pH ACE
Binding constant

determination
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Maltodextrin-based chiral separation
Design of Experiment
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Initial enantiomeric separation

Amlodipine

7 20 kv, pH 3.0

— 7.5% MD
— 10% MD

1 15kV, pH 3.0

-3 4

6 +——1——

11y
v

Time (min)

mAU

15
12
9_-
6
3
04

Verapamil

7 20 kV, pH 3.0

— 7.5% MD
—10% MD

-3

s

15
12 1
9_-
6_-
3

1 15kV, pH 3.0

10 12 14 16 18

0 -

-3 4

T T T T T T T T 1
10 12 14 16 18

Migration time (min)

% Technische

Universitat
Braunschweig
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Design of Experiment

No. kV %MD pH
1 20 10 2.0
Maltodextrin Conc. 2 15 8.75 2.0
o 3 15 10 4.0
7.5 —-10% w/v ) - o o
5 15 10 3.0
6 17.5 10 20
Optimize 7 17.5 7.5 3.0
Resolution 8 15 7.5 2.0
9 20 7.5 2.0
/ \ 10 20 10 4.0
pH Voltage 11 20 8.75 3.0
12 17.5 8.75 4.0
2-4 15-20kV 13 20 8.75 2.0
14 15 7.5 4.0
15 20 7.5 4.0
z Iﬁ:::;;::t:i September 04, 2019 | Ratih | Investigation of enantioselective interaction and binding constants determination | Page 11
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Maltodextrin-based enantiomeric separation profile

81 —75% D A
4 —8.75% MD
o — 10% MD
Maltodextrin 4 > R

7.5—-10% wiv o

18 20

—— 15 kv
1175k M B

(2]

Voltage 20k

-]
15 — 20 kV 2
0 -
| s
4 T T T T T T 1
8 10 12 14 16 18 20
8 — S R
——pH 2.0 C
——pH3.0 s

0 -
[T,
-4 T T T T T T T T T T . 1
8 10 12 14 16 18 20
. Migration time (min)
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Predicted Rs at the highest conc. of MD

8
—15kV,pH 2
—20kV, pH4
6 -
o 47 B
< N
; |
2 -
" 1.8
) ensammane iR i
T T T T T T T T 1
6 8 10 12 14 16 18 20
Time (min)
)
Run order kV %MD pH Rs %RSD
1 20 10 2.0 1.73 0.25
3 15 10 4.0 1.61 0.10
4 15 10 2.0 210 0.13
5 15 10 3.0 1.96 0.07
6 17.5 10 2.0 1.93 0.06
" 10 20 10 4.0 1.47 0.09
—

1Ly
o™ R, \

£ ‘¢ Technische
3 ";%E Universitit
%745 Braunschweig
oﬁ’s a

)

eﬁ*
o

C
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pred R,

Predicted Rs at the Lowest pH

Technische

# Universitit
¥ Braunschweig

8_
——10% MD, 15 kV
——7.5% MD, 20 kV
6_

2" y
£ | |
. ~
\
i
0 " e i I

6 é 1IO I 1I2 1I4 1I6 I 1I8 I 2I0

Time (min)
: /\‘// L Run Order kV %MD pH Rs %RSD
- 7 "\
?\/'//‘; i 1 20 10 |20 173 025
S 15

[ VO age ] 2 15 875 | 2.0 1.80 0.02

4 15 10 2.0 2.10 0.13

6 17.5 10 2.0 1.93 0.06

8 15 7.5 2.0 1.59 0.11

9 20 7.5 2.0 1.31 0.06

13 20 8.75 | 2.0 1.46 0.02
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Predicted Rs at the lowest voltage

10
l -2| MD 10%, pH 2

—— MD 7.5%, pH 4
8 -
6
"2 4 N !\
7] \
E | \‘ |
2 \‘\
_ \‘\
) el I

-2 T T T T T T T T T T T T T 1
6 8 10 12 14 16 18 20
Time (min)
)
Run order | kV %MD pH Rs %RSD
2 15 8.75 2.0 1.80 0.02
3 15 10 4.0 1.61 0.10
4 15 10 2.0 210 0.13
5 15 10 3.0 1.96 0.07
8 15 7.5 2.0 1.59 0.11
14 15 7.5 4.0 1.19 0.07
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Enantioselective interactions between MD and AML

05 » The R-(+)-AML bound stronger to Maltodextrin, which leads to a
: slower migration time compared to the S-(-)-AML.

0.4

— = Enantiomers resolution depends on:
"2 1. Maltodextrin conc.
o 2. pH
; 3. Applied voltage
. 05—
41-1—: 7 MD

42—

I
uD u pH

oy
1l
c'«“:""&{
,e”.}i a% Technische
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HSA-based in mobility shift-ACE

Chiral separation and binding constant determination
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Mobility shift-affinity study

Binding constants determination as a function of total ligand
concentrations and effective mobilities.

= The analyte does not need to be perfectly pure

= The concentration of the analyte does not need to be exactly

known.
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Visualization of the mobility shift-ACE system

-+ -

[ Detection window ]

R,S

EOF marker

e —

EOF marker |

T T T T T T T T T T 1
. 5 6 7 8 9 10 11
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Amlodipine

2 1
EOF Marker <& EOF Marker
< R
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R © s
90 UM HSA (L_J\_J\
— i S
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R Y
70 uM HSA s T
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Binding curve of Amlodipine

Enantiomer K, [M'] p.[10° cm2V-s1] R2

14 1 o R-AML (Rac) 22620.4 -2.10 0.9968
i 4 S-AML (Rac) 25073.6 -10.87 0.9966
] " S-AML 25101.7 -9.99 0.9950

_1]

S
S
1

o
]

Effective Mobility [10° cm? vV~
N
|

-2 -
-4 —
-6 | ! | ! | ! | ! | ! | ! 1
0 20 40 60 80 100 120
HSA Concentration [10° M]
Technische
% Universitit September 04, 2019 | Ratih | Investigation of enantioselective interaction and binding constants determination | Page 21

¥ Braunschweig



Verapamil

S 3
A S
90 uM HSA EOF Marker, 21
s ' "
R 14
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MHSA EOF Marker < o R
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R n
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N0 I
mAU R S ' ]
y | S
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Binding curve of Verapamil

Enantiomer *K, [M'] *u.[105cm?2 V1 s] R2

+ S-VER (Rac) 4.2 -5208 0.9835
15| °*RVER(Rac) 18448 -25.30 0.9983

R

w
= 11 -

>
£

S 10
s

S a

=

5 s

o 8

S

2 7

3

Y

T

S | ! | ! | ! | ! | ! | ! 1
0 20 40 60 80 100 120
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Enantiomers resolution
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Conclusions

Maltodextrin and HSA exhibit enantioselectivity as chiral selectors for both ca-channel

blockers by direct chiral-CE .

= The enantiomers of AML and VER are resolved as the result of the stereoselective

interaction with the chiral selectors.

=  AML enantiomeric separation was induced by a high conc. of maltodextrin, a low BGE pH

and a low applied voltage. MD showed the highest influence on the resolution.

= Mobility shift-ACE has proved as a powerful technique for simultaneous drug-protein

interactions study, including chiral separation and binding constants determination.

= Positively charged substances seem to be the most suitable models to predict the K or

K, value in the presence of HSA as a negatively charged CS at physiological pH.
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