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Analis R&ID andl products
CEofix™ buifiers: fior CE

CEolix™ Anions / Cations
CEofix™ Applications




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







Electrophoresis - ISOPAL, ISOAMYL, PROTUR PLUS,

MICROPROTUR, PROTUR B.J., DIATRAC

Capillany Electrophoresis

(P/ACE5000 and P/ACE MDQ)

s HALc/HBAZ
nemeglenins and varants

s SPE/HRE
Serum; preteins

« CDT —aJ

transferin i1seferms (alcehel abuse marker)




Capiliany electrophoresis
= CEofix™ pH
= CEofix™ MS

s CEoin™ MEKEC
s CEOin™ ARIGNS

s CEofix™ Cations O
Editer ofi PHOEBUS software .
(pregram: help for electrophoeresis buffer studies)




PHoEBuUS - General menu




Dynamic Coating ofi capillary
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Features ofi CEofix™

Control ofif EOE
Reproducinility,
NO-MmEmorY.







Method: CEofix Anionb 200b110.met Data: 10-15-03 3-16-20 PHM209 Project: organic acid

Edit “iew Method [Data Sequence Analpziz Control Heportz  Window Help
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i UV - 200nm: [0.00/15.00 Minutes] -- Current: [0.00/15.00 Minutes]
Time: 14.0014 Minates - Amplitude: -- AL

De=crption :
Lot

Voltage: | 0.0 Ky

Auto Zern
Home
Load
[HjEmt..

Stop

-0.0000¢

Statuz: IPaugE Time Rermaining: @ (.00 miry
Current: | 0.0 |I-U-"-

Power: | 0,000 |W N Sample Storage: _
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Waste
a Water 2x

Initiator 1x 1.4mL
| mE




Negative charge

n CE: Reverse polanity

Most are UV transparent
x BUffer: indirect detection




Inverse polarity

Fused silica capillary




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

Auto zero

s




CEofix™ Anionsb:

pyridine-aicaroxyiic piH 5.6

Reverse poelarity, Indirect detection (230// 254" nm)
CEofix™ Anions8:

pyrdine-dicarnexylic pH 6.2
Reverse pelarty, Indirect detection (2301/ 254 nm)

CEofix™MEARIoNS 2:

phesphate piH 2.6
Reverse polarity and dirfect alnsorbance (200nm):

nitrate, nitrite, oxalate
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Eormic 3.74
Acetic 4.76
Propionic  4.87
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Butyric 4.87 7

Valeric 481 g
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Caprylic

Pelargenic

Capric



S0

pKa
Formic 3.74

Acetic 4.76
Propionic  4.87

9 10 s
” CEofix Anions8
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CEofix ARionss

4.0 4.5 5.@Q " =55 6.0 6.5 7.0 7.5
Minutes

Butyric 4.87 7 Heptanoic Capric
Valeric 4-81 8 caprylic ’

Caproic ..« 9 Pelargenic Laurc



ANIONS; Organic Acid
= Chloride = Propionic pKa 4.87

= Nitrite x Oxalic pKa: 1.25 — 3.67
= Nitrate = Malic pKa: 3.46 — 5.10
n |socitrc pKa: 3.29 — 4,71 — 6.40
Citric: pKa: 3.13 — 4.76 — 6.40




Arions ana Organic Aclas. testinx

8

CEofix™ Anions 5
pyridine-dicarboxylic acid
(pH 5.6)

CEofix™ Anions 8
pyridine-dicarboxylic acid
(pH 8.2)

CEO{XT™ARIQN SA2

phosphoric acid

(pH 2.6)
direct UV

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




Positive change
a CE: Nermmal pelamity

Some: are: UV transpanrent

= BuUfer: indirect detection

CEaefix™ Cation HR
A=AmiRnopyiane o 4.2



\ | Fused silica
capillary
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P/ACE MDQ-200 nm

Auto
Zero




Catiens: 10/ ma/L

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

Reproducipility: enr VT

% RSD: < 0.5%
©)

Linearnity: 1 te 25 mag/L A
R? > 0.996 P ﬂ
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AmINes:

(1) moenoe-ethanelamine,;
(2) di-ethanelamine; (3)
NEbenzyl-dimethaylaming,
(4) tri-ethanolamine; (5)
S-amino 1. phenylbutane,
(6) dibenzylamine

UW U e

30 32 34 36 38 40 42 44 46 48 5.0
Minutes




Genelal conaitions
s Beckman Coulter P/ACE MDQ
a Capillary 75 x 60 cm (50cm to the detector)

s Injection: 0.5psI AUrNG| S SEC.
s Separation at 30 k\V/.

x Analysis time < 7 min

x Detection UV filter er DAD




CEofix™ Anionss5

SO, citric

Cad 3 OH-
ketoglutar butyric glucoronic
oxalic lactic

pyruvic

mandelic
aconitic

hippuric

300 B - ‘4.0‘0‘ g X 5.00 6.00
Minutes

24 hrs - diluted 22 with H,0




Drugr weak acid or base: function
Are preduced as a salt
Counter-ien quantificatien needed for P (purity)

P=100%, - (1m/V 2o impurites: + m/V% water: + m/V2o remaning: Se/vens: + m/2
IAorganic mareral +

Eor example: Sufentanyl citraat
total MW 578.69 -> 386.56 + 192.13
factor acid/base = 578.69/386.56= 1.497




Table 1 Table 2

ORGANIC ANIONS INORGANIC ANIONS

MT in min. Anions 5 Anions 2 MT in min. Anions 5 Anions 2
Acetate 4.71 Nitrate HNO, 2.93 2.55
Benzoate 10.36 Phosphate H,PO, 5.10

Citrate 4.21 Sulfate H,50, 3.11
Camphorsulfonate >.89 Chloride HCI 2.80
Di-benzoyl-tartrate 507 Bromide HBr 277 2.40
Di-p-Toluoyl-tartrate 5.38

Fumarate 6.71

2-Hydroxybenzoate 6.43

Hydroxybutanedioate 3.93

2-Hydroxypropanoate 4.85

Maleate 1.99 Table 1 and 2 : Recorded migration time in minutes for the different
Malonate 3,80 anions, analysed with CEofix™ Anionsh and/or CEofix™ Anions2.
Mandelate 8.40

Methanesulfonate 3.99

4-methylbenzenesulfonate 4.27

Oxalate 3.28 3.80

Propanoate 5.23

Succinate 4.28

Tartrate 3.73

Cations: Cations HR

Table 3 .
Ammonium (+1)

Calcium (+2)
Potassium (+1)
Magnesium (+2)
Sodium (+1)
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CEofix Anions 5




sSuceinic acidl (=1) M 4,13 / Succinate (-2) M1 4,11

Repeatability’ on migration time: (ectanoic acid as I.S:)

MT HCI MT succinic acid Rel MT HCI Rel MT succinic acid

Repeatability: on: area (ectaneic acid as; I.S.)

(N=10) Area HCI Area succinic acid Area IS Rel Area HCI Rel Area succinic acid

Silvie: Verschiakelen — lvan Somers — Ivo Beyrs — Ruady. Sneyers — Achille Pluyimi
Johnsoen & Johnsen Pharmaceutical Researchi & Development Drug Evaluation - Analytical Development




CEofix™ Anionss5
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propinic

Chloride
phosphate

38 40 42 44 46 48 50 52 54 56 58
Minutes
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Application

CEofix Anions2 @ 200nm

~Uv-200nm _ UV-200nm UV - 200nm
50 100 0

l blanc

/\ 100 ppb
50 ppb
| Wi
25 ppb

L~ A
L——W

12.5 ppb

6.75 ppb

blanc




_CEofix™ Anions5 CEofix™ Cations

'0.06

SO,

Ca++
Na*

K+

3.00 4.00 5.00 . . :
Minutes Minutes




Applications:

(1) methyl- (2) dimethyl- (3) trimethyl- (4) ethyl-
(5) propyl- (6) isopropyl- (7) diethyl- (8) triethyl-amine
at 1, 5 and 9 mg/L

Minutes

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




NG column: buit: a capiliany
Youwoerk wWithr ienised molecules

= PH IS Very impertant
DilUte; your sample te be in the dynamic
[Aange
s Veniy pHiel dilution
Be aware of matrix effects




Conclusion

EFast methoed with CE

Several applications, en the 'same
IRstrument

CEofix™ lauffiers easy te Use + suppent




