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Analis R&D 
laboratory.

For more than 20 years, the R & D 
(established in Namur) specialized in 
electrophoresis has developed in vitro 
diagnosis kits which have been 
distributed throughout the world. 

As a result of our long experience in the 
development of electrophoresis kits 
using agarose gels, Analis has now 
patented and marketed kits using new 
automated methods by means of 
capillary electrophoresis 



Analis R&DAnalis R&D



BioBio--clinicalclinical ApplicationsApplications

ElectrophoresisElectrophoresis : : ISOPAL, ISOAMYL, PROTUR PLUS, ISOPAL, ISOAMYL, PROTUR PLUS, 

MICROPROTUR, PROTUR B.J., DIATRACMICROPROTUR, PROTUR B.J., DIATRAC

Capillary ElectrophoresisCapillary Electrophoresis
(P/ACE5000 and P/ACE MDQ)(P/ACE5000 and P/ACE MDQ)

HbA1c/HbA2HbA1c/HbA2
hemoglobins and variantshemoglobins and variants

SPE/HRESPE/HRE
serum proteinsserum proteins

CDTCDT
transferrin isoforms (alcohol abuse marker)transferrin isoforms (alcohol abuse marker)



AnalyticalAnalytical kitskits

Capillary electrophoresisCapillary electrophoresis
CEofix™ pHCEofix™ pH
CEofix™ MSCEofix™ MS
CEofix™ MEKCCEofix™ MEKC
CEofix™ AnionsCEofix™ Anions
CEofix™ CationsCEofix™ Cations

Editor of PHoEBuS softwareEditor of PHoEBuS software
(program help for electrophoresis buffer studies) (program help for electrophoresis buffer studies) 





Fused silica capillary

Polycation: INITIATOR

Polyanion: ACCELERATOR

Dynamic Coating of capillaryDynamic Coating of capillary

S. Kaupp, et al., Electrophoresis 20 (1999) 2566



Features of CEofix™Features of CEofix™

Control of EOFControl of EOF
ReproducibilityReproducibility

NoNo--memorymemory



Beckman CoulterBeckman Coulter
P/ACE MDQ P/ACE MDQ withwith 32K software32K software



Capillary

Detector

Power Supply
Pressure

Samples
and Buffers



Sodium Hydroxide

Initiator 1x 1.4mL
Accelerator 3x 1.4mL
Water  2x
Waste
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NegativeNegative chargecharge
CE: Reverse CE: Reverse polaritypolarity

Most are UV transparentMost are UV transparent
BufferBuffer: indirect : indirect detectiondetection

CEofix™ Anions CEofix™ Anions andand OrganicOrganic
AcidsAcids



(-)

(-)(+)

(+)

(+)

(-)

Fused silica capillary

Rinse with
polycation

CEofix™ Anions CEofix™ Anions OrganicOrganic AcidsAcids

Inverse polarity



P/ACE MDQ- DAD: 233 nm
UV filter at 230 nm
UV filter at 254 nm

Auto zero

Detection: indirectDetection: indirect--UVUV



CompositionComposition

CEofix™ Anions5:CEofix™ Anions5:
pyridinepyridine--dicarboxylicdicarboxylic pH 5.6 pH 5.6 
Reverse Reverse polaritypolarity, indirect , indirect detectiondetection (230 / 254 nm)(230 / 254 nm)
CEofix™ Anions8:CEofix™ Anions8:
pyridinepyridine--dicarboxylicdicarboxylic pH 8.2pH 8.2
Reverse Reverse polaritypolarity, indirect , indirect detectiondetection (230 / 254 nm)(230 / 254 nm)
CEofix™ Anions2:CEofix™ Anions2:
phosphate pH 2.6phosphate pH 2.6
Reverse Reverse polaritypolarity andand direct absorbance (direct absorbance (200nm)200nm)::
nitrate, nitrite, oxalatenitrate, nitrite, oxalate
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Test Test mixmix

Anions:Anions:
ChlorideChloride
NitriteNitrite
NitrateNitrate

OrganicOrganic AcidAcid
PropionicPropionic pKa 4.87pKa 4.87
OxalicOxalic pKa: 1.25 pKa: 1.25 –– 3.673.67
Malic pKa: 3.46 Malic pKa: 3.46 –– 5.105.10
IsocitricIsocitric pKa: 3.29 pKa: 3.29 –– 4.71 4.71 –– 6.406.40
CitricCitric: pKa: 3.13 : pKa: 3.13 –– 4.76 4.76 –– 6.406.40



1. Chloride, 2. Nitrite, 3.Nitrate, 4. Oxalic, 5. Malic, 6. Iso-citric, 7. Citric, 
8. Propionic, (9 Carbonate)

1
2 3

4
5

6 7
8

9

1

2 3

4

5

6

7

8

Anions Anions andand OrganicOrganic AcidsAcids: : testmixtestmix

CEofix™ Anions 8
pyridine-dicarboxylic acid

(pH 8.2)

CEofix™  Anions 5
pyridine-dicarboxylic acid

(pH 5.6)

CEofix™ Anions 2
phosphoric acid

(pH 2.6)
direct UV

6 min.

6 min.

3
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Positive chargePositive charge
CE: Normal polarityCE: Normal polarity

Some are UV transparentSome are UV transparent
Buffer: indirectBuffer: indirect detectiondetection

CEofix™ CationsCEofix™ Cations

CEofix™ Cation HR CEofix™ Cation HR 
44--Aminopyridine pH 4.2Aminopyridine pH 4.2



CEofix™ CationsCEofix™ Cations

Fused silica 
capillary

Polycation: 
INITIATOR

Polyanion: 
ACCELERATOR

P/ACE MDQ-200 nm 

Auto 
zero



CEofix™ Cations

Cations: 10 mg/L Cations: 10 mg/L 
(1) (1) NHNH44

++, (2) K, (2) K++, (3) Na, (3) Na++, , 
(4) Li(4) Li++, (5) Mg, (5) Mg++++, (6) Ca, (6) Ca++++

ReproducibilityReproducibility on MT:on MT:
% RSD: < 0.5%% RSD: < 0.5%
LinearityLinearity: 1 to 25 mg/L: 1 to 25 mg/L
RR22 > 0.996> 0.996

Minutes
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CEofix™ Cations

Amines:Amines:
(1) (1) monomono--ethanolamineethanolamine, , 
(2) (2) didi--ethanolamineethanolamine, (3) , (3) 
NN--benzylbenzyl--dimethylaminedimethylamine, , 
(4) (4) tritri--ethanolamineethanolamine, (5) , (5) 
33--amino 1 amino 1 phenylbutanephenylbutane, , 
(6) (6) dibenzylaminedibenzylamine

(1)

(2)

(3)

(4)

(5)

(6)
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ApplicationsApplications

General conditionsGeneral conditions
Beckman Coulter P/ACE MDQBeckman Coulter P/ACE MDQ
Capillary 75µ x 60 cm (50cm to the detector)Capillary 75µ x 60 cm (50cm to the detector)
Injection: 0.5psi during 5 sec.Injection: 0.5psi during 5 sec.
Separation at 30 kVSeparation at 30 kV
Analysis time < 7 minAnalysis time < 7 min
Detection UV filter or DADDetection UV filter or DAD
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ApplicationApplication:: urineurine
CEofix™ Anions5



Application: Application: Pharmaceutical Pharmaceutical 
Counter ionsCounter ions

Drug: weak acid or base  functionDrug: weak acid or base  function
Are produced as a saltAre produced as a salt
CounterCounter--ion quantification needed for P (purity)ion quantification needed for P (purity)

P=100% P=100% -- (m/M% impurities + m/M% water + m/M% remaining solvents + m/M% (m/M% impurities + m/M% water + m/M% remaining solvents + m/M% 
inorganic material + inorganic material + 
m/M% Counterm/M% Counter--ion)ion)

For example: For example: SufentanylSufentanyl citraatcitraat
total MW 578.69 total MW 578.69 --> 386.56 + 192.13> 386.56 + 192.13

factor acid/base = 578.69/386.56= 1.497factor acid/base = 578.69/386.56= 1.497



Sodium (+1)

Magnesium (+2)

Potassium (+1)

Calcium (+2)

Ammonium (+1)

Cations: Cations HR
Table 3
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(N=10) MT HCl MT succinic acid MT IS Rel MT HCl Rel MT succinic acid
2.722 4.080 6.230 0.437 0.655

%SD 0.12% 0.07% 0.07% 0.09% 0.06%

(N=10) Area HCl Area succinic acid Area IS Rel Area HCl Rel Area succinic acid
5523 3920 2218 2.490 1.768

%SD 2.91% 3.00% 3.22% 1.16% 1.06%

SilvieSilvie VerschakelenVerschakelen –– Ivan Somers Ivan Somers –– IvoIvo Beyns Beyns –– Rudy Rudy SneyersSneyers –– AchilleAchille PluymPluym
Johnson & Johnson Pharmaceutical Research & Development Drug EvaJohnson & Johnson Pharmaceutical Research & Development Drug Evaluation luation -- Analytical Development Analytical Development 

Succinic acid (Succinic acid (--1) MT 4.13 / Succinate (1) MT 4.13 / Succinate (--2) MT 4.112) MT 4.11

Repeatability on migration time (octanoic acid as I.S.)Repeatability on migration time (octanoic acid as I.S.)

Repeatability on area (octanoic acid as I.S.)Repeatability on area (octanoic acid as I.S.)



ApplicationApplication: animal feed: animal feed
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CEofix™ Anions5

Samples



ApplicationApplication: : Bromate in Bromate in 
drinking waterdrinking water

Minutes
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Electrokinetic injection: 
20 sec. @ 3 kV

R2 = 0.998CEofix Anions2 @ 200nm
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Application:Application: mortarmortar
CEofix™ Anions5 CEofix™ Cations
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Applications:Applications: Amines in MeSOAmines in MeSO33HH (3.8 g/L)(3.8 g/L)

Buffer: diluted CEofix™ Cations HR – separation at 15°C

(1) methyl- (2) dimethyl- (3) trimethyl- (4) ethyl-
(5) propyl- (6) isopropyl- (7) diethyl- (8) triethyl-amine

at 1, 5 and 9 mg/L



Points to Points to considerconsider whenwhen usingusing CECE

No column but a capillaryNo column but a capillary
You work with ionised moleculesYou work with ionised molecules

pH is very importantpH is very important
Dilute your sample to be in the dynamic Dilute your sample to be in the dynamic 

rangerange
verify pH of dilutionverify pH of dilution

Be aware of matrix effectsBe aware of matrix effects



ConclusionConclusion

FastFast methodmethod withwith CECE
SeveralSeveral applications on applications on thethe samesame
instrumentinstrument
CEofix™ CEofix™ buffersbuffers easyeasy to use + supportto use + support

ceofix@analis.be

http;//www.analis.be
http://ceofix.analis.be/


