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CE Capillaries

The capillaries used in CE and related
techniques are, almost invariably, made from
drawn fused silica externally coated with
polyimide for strength and mechanical
stability. They normally have no coating on
their internal walls. However, certain
substances can be bonded to the inner
surface, either to eliminate sample - wall
interactions or to modify the magnitude or

direction of the electro-osmotic flow.
Bare Silica Capillaries

The capillary inner wall has a large number
of surface silanol groups which, when in
contact with an electrolyte solution, dissociate
leading to a negative charge on the capillary
wall. Consequently, in order to preserve
overall electrical neutrality, there must be an
excess of cations in the electrolyte
immediately adjacent to the inner surface (see
diagram below). When a voltage is applied,
these cations migrate in the direction of the
cathode and in so doing exert a force on the
surrounding fluid causing it to flow in the same
direction. This electrically induced flow is
known as electro-osmotic flow (usually

abbreviated EOF). In bare silica capillaries,
i.e., uncoated silica, the electro-osmotic flow
is high when the electrolyte pH is greater than
6 and effectively drops to zero for pH values
of 3 or less.

For reproducible analyses, it is important that
the surface density of free silanol groups
remains constant from one analysis to the
next. For this reason, the capillary is often
rinsed between injections with sodium
hydroxide solution (or alternatively a strong
acid) followed by further rinsing with the run
buffer.

For coated capillaries, the rinsing procedures
are generally less harsh in order to avoid the
possibility of stripping off the inner coating of
the capillary.

In order to obtain a consistent EOF, new
uncoated capillaries are flushed with 0.1M
NaOH solution for 20 minutes prior to their
initial use. This procedure is carried in order
to reactivate the surface silanols. The
procedure must not be carried out with wall
coated capillaries.

Electrical Double Layer - Origin of Electro-Osmotic Flow (EOF)
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Capillary Regeneration
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Coated Capillaries

The nature of the inner wall of the capillary
can be modified by the covalent bonding of
appropriate substances. This may generate
a neutral or a charged surface layer.

Neutral Coatings

Neutral capillaries are used either to reduce
analyte adsorption or in situations where it is
considered desirable to eliminate EOF.
Usually, the capillaries are covalently coated
with polymers such as celluloses or
polyacrylamide. These types of coatings
completely eliminate EOF. Prior to the bonding
procedure, the silica surface is normally
derivatised with an alkyl silane.

Charged Coatings

The capillaries can be coated either with a
positive or negatively charged substance in
order to manipulate both the direction and the
maghnitude of the EOF and/or to reduce
analyte adsorption. For example, polyamine
coated capillaries produce a highly positive
charged surface which generates, in contrast
to the usual situation, a substantial EOF
towards the anode. The positive charge on
the surface repels positively charged basic
compounds and their tendency to adsorb in
the surface is considerable reduced.

Alternatively, the capillary can be treated to
give an increased negative charge on the
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surface relative to an uncoated capillary. This
increase in EOF can be useful in significantly
reducing analysis times.

In uncoated capillaries the EOF is strongly
dependent on the buffer pH and is not present
at all at low pHs. This makes it impossible,
for example, to carry out micellar work a low
pH values. Moreover, small pH changes in
the pH range 4-6 result in relatively large
changes in electro-osmoatic flow which can be
a problem in terms of repeatability and
precision of a method. However, if the
capillary coating is fully ionised over a wide
pH range, the EOF rate is then largely
independent of the pH (pH independent
capillary). For example, the pH independent
capillary, allows the use of SDS based MECC
at lower pH values than those normally used.
Low pH MECC is a particularly useful
technique for the analysis of acidic solutes
which at high pH are negatively charged and
are therefore repelled from the negatively
charged micelle.

Controlled manipulation of the surface charge
density on the pH independent coating allows
a tight control of the EOF obtained for the
capillary. For example, a medium charge
density produces a moderate EOF rate
(medium flow capillary) whilst a low level of
coating generates a low EOF (low flow

capillary).

Email: capital.hplc@btinternet.com




TEL.: 01506 858505

FAX: 01506 858506

EKT Prepared Bare Silica Capillaries

Bare Silica Capillaries

EKT uncoated CE capillaries are made from
high quality drawn fused silica with a high
degree of UV transparency. All EKT capillaries
have an outer diameter of 375um and are
available with internal diameters of 50um and
75um.

For convenience of handling and easy
installation, the majority of CE instruments use
a cartridge which houses the coiled capillary.
In most cases there are a number of standard
lengths for each instrument type. These
standard lengths are given by the way in which
the capillary is coiled, i.e., each length
increment should be a multiple of the coil
circumference. Capillary lengths are typically
25-75cm. Longer length capillaries, i.e.,
100cm or more are sometimes used for
special applications such as the interfacing
of commercial CE instruments with a mass
spectrometer.

The injection end of the capillary should be
cleanly cut to give a flat surface. Poorly cut
capillaries can lead to loose polyimide coating
and a cracked or shattered fused silica edge
which will lead to tailing peaks, sample carry-
over and a reduction in peak area precision.
It is therefore of considerable benefit for the
CE user to obtain expertly prepared
capillaries. Electrokinetic Technologies
prepared capillaries are cut to a high degree
of precision with the UV detection window
accurately prepared and positioned. A small
length of the polyimide coating is also
removed from the injection end in order to
improve sample introduction precision.

Electrokinetic Technologies can also supply
prepared capillaries in non standard lengths.
For customers who wish to supply their own
capillaries, we offer a precision preparation
service (please contact our sales office for
details).

Prepared Bare Silica Capillaries - Open Form

Cat. No. Description Price / item | Packof 3
EKA125 0-35cmFusedSiica Capllary (bare surface) 75um

EKA150 40-650mFused Silica Cagllry (bare surface) 75um

EKA175 70-100cmFused Silica Capillary (bare surface) 75um

EKRI125 0-35cmFusedSiica Capllary (bare surface) 50um

EKR150 40-650mFused Silica Cagliry (bare surface) 50um

EKR175 70-100cmFused Silica Capillary (bare surface) 5qum

Capillary Replacement

After the polyimide coating is removed to form
the detection window, the exposed fused silica
becomes extremely fragile and should be
subjected to minimal handling. Many users
will have experienced the frustration of
breaking the capillary whilst fitting it into the
cartridge unit. In order to overcome this
problem, Electrokinetic Technologies can
supply prepared capillaries already fitted in
the cartridge and correctly aligned with the
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detection aperture. The exact alignment of the
capillary detection window with the cartridge
detection aperture is essential in order to
ensure maximum UV sensitivity.

Electro-Kinetic Technologies offer a capillary
replacement service for all popular cartridge
formats such as Hewlett-Packard, Beckman,
and TSP. For other instrument formats please
contact our sales office..
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E Prepared Bare Silica Capillaries - Fitted to Beckman Cartridge
C_l Cat. No. Description Price / item | Packof 3
CU EKA225 Bedaran- 25cmFused Sllica Capillary (bare) 75 m
@) EKA250 Bedkan- 50cmFused Siica Capillry (bare) 75 m
EKA275 Bedkman- 75cmFused Silica Capillary (bare) 75 m
Lu EKBR225 Beddaran- 25cmFused Sllica Capillary (bare) 50 m
@) EKBL250 Beckain- 50omFused Silca Capillary (bare) 50 m
EKBR275 Beckmain- 75cmFused Silica Capillary (bare) 50 m

Prepared Bare Silica Capillaries - Fitted to HP Cartridge

Cat. No. Description Price / item | Packof 3
EKA325 HP - 25cmFusedSilica Caglary (bae) 75 m
EKA350 HP - 5omFusedSiiica Caglary (bare) 75 m
EKA375 HP - 75cmFusedSilica Caglary (bae) 75 m
EKR325 HP - 25cmFused Silica Caglary (bare) 50 m
EKR350 HP - 5omFusedSiiica Caglary (bare) 50 m
EKR375 HP - 75cmFused Siica Cagllary (bare) 50 m

Prepared Bare Silica Capillaries - Fitted to TSP Cartridge

Cat. No. Description Price / item | Packof 3
EKA425 TSP- 25cmFused Silica Cagillary (bare) 75 m

EKA450 TSP- 50cmFused Silica Capllary (bare) 75 m

EKA475 TSP- 75cmFused Silica Caillary (bare) 75 m

EKR425 TSP- 25cmFused Silica Cagillary (bare) 50 m

EKR450 TSP- 50cmFused Silica Cagllary (bare) 50 m

EKRA475 TSP- 75cmFused Silica Cagillary (bare) 50 m

lon Migration

In a vacuum, an ion in an electric field will continue to accelerate until it leaves the field. However, in a
fluid medium it will experience an opposing viscous resistance increasing with increasing velocity.

Symbols:

_____________________________________ >
_____________________________________ >

O] E——— TOR-
P AN IR S > h = fluid viscosity
____________ t.ﬁe-ﬂ-----_-_-_, a = effective radius
e L S oL > u = velocity
_____________________________________ > g = charge on ion

The accelerating force (F) is given byF = ( E The viscous resistance () isf = -6p hau

A constant velocity is obtained when f = -F which, combining the above expression leads to the following,
u=(q/ha)E or u:nng

The above bracked quantity is referred to as the electrophoretic mobility(nlg of the ion. The migration
speed (u) depends on the charge (q) and the effective radius (a). .
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NaAMPS Coated Capillaries

In collaboration with Chemical Solutions in
the USA, Electro-Kinetic Technologies have
introduced a unique anionic capillary coating
based on a stable polymer incorporating
sulphonic acid functional groups (abbreviated
as NaAMPS). This has made possible the
development of a range of capillaries with
different, but pH independent EOF rates. Zero
flow capillaries are also available.

NaAMPS capillaries are manufactured under
the strictest GMP/GLP conditions in order to
ensure reliability and excellent batch to batch
reproducibility.

Benefits of NaAMPS Coated Capillaries

+ Decreased Sample - W all Interactions
+  pH Independent Electro-Osmotic Flow
 Adjustable Electro-Osmotic Flow

+ Reproducable Manufacturing Process
+ Good Stability and Lifetime

In contrast to most other coating materials,
NaAMPS coated capillaries are extremely
stable and have a considerably long lifetime.

This polymeric coating with surface sulphonic
acid groups (NaAMPS coating) has, unlike
bare silica, a clearly defined pKa value. The
surface is therefore fully ionised over a wide
pH range. The leads to a reasonably constant
EOF over the same pH range.

The figure below shows the comparative EOF
rates on bare silica and an EKT capillary with
NaAMPS coating.

Effect of pH on EOF for Bare Silica Compared to NaAMPS Coated Silica

From the diagram below, it is clear that in the case of bare silica, small variations in
pH can lead to quite significant changes in electro-osmotic flow.
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When developing methods for bare silica CE
by varying the buffer pH, it can become
confusing as changes in pH alter both the
analtye electrophoretic mobility and the EOF.

The use of NaAMPS coated capillaries allows
the user to easily assess the effect the change
of pH has on the selectivity for their samples
without the inconvenience of EOF changes.

NaAMPS capillaries are available from EKT
with 3 different surface charge densities which
enable the user to choose which degree of
electro-osmotic flow is required.

FAX.: 01506 858506

NaAMPS Capillary T ypes

High Flow
Where a high electro-osmotic flow is required
over a large pH range.

Medium Flow
Medium density surface charge, produces a
moderate electro-osmotic flow

Low Flow

Generates a low EOF and is particularly useful
for isoelectric focussing avoiding the need
for complex and costly additives

In addition to the above NaAMPS coated capillaries. Etetlinetic Techologies also offer a
polyacrylamide coated zerflow capillaly for use in applications wherit is desirable to have zer
EOF and/or a neutral surface (see page 93).

Acidic Compounds on

.- H=8.7
Bare Silica P
Analytes
1. Methyl Phenol (marker), —
2. 2-naphthalenesulphonic Acid, —
3. Benzenesulphonic Acid
0 15 30 45 60

At pH 8.7 the EOF carries the analytes

towards the detector despite their own pH =4.0
motion in the opposing direction. At pH

4.0the EOF is no longer strong enough

and the acidic sample now migrate in

the opposite direction.

0 15 30 45 60
Time / mins
Acidic Compounds on pH=8.7
NaAMPS Coated Silica
Analytes
1. Methyl Phenol (marker),
2. 2-naphthalenesulphonic Acid,
3. Benzenesulphonic Acid T T T T
0.0 10.0 15.0 20.0
The use of NaAMPS coated pH=4.0
capillaries shows that the separation
is very stable to changes in pH which
ensures greater method ruggedness.
I T T 1
0.0 10.0 15.0 20.0
Time / mins
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NaAMPS Coated Capillaries (continued)

The use of NaAMPS coated capillaries has the following implications for CE and MECC method

development.

a Improves separation efficiency for biomolecules

a Use pH to adjust selectivity without affecting EOF
« ldeal for chiral separations

a« Operate MECC over a wide pH range

The Use of NaAMPS Coated Capillaries in Micellar Electrokinetic Chromatography

High Flow

1. Phenol
2. m-Cresol

in MECC.

50mM SDS in Phosphate
(micellar buffer)

capillaries, pH becomes a
much more useful variable

pH: 9.18

NaAMPS Coated Capillary

3. 2-ethylphenol pH: 5.02
4. 3-ethylphenol
5. 4-ethylphenol

pH: 4.03

With NaAMPS coated

0.0

5.0 10.0

Time / minutes

15.0

Ordering Information

Low Flow NaAMPS Coated Capillaries

The open format capillaries are supplied precut to the required size with the UV window
correctly positioned to fit the specific instrument manufacturer's cartridge system. The capillary
ends are expertly cut to ensure precise sampling.

Open Format Please specify both effective length and total length when ordering.

Cat. No. Description Price / item | Pack of 3
EKHE125 0-35cm Coated Capillary (Low Flow) 75 m

EKHE150 3565cmCoated Caglbry (LovFlow) 75 m

EKHE175 70-10cmCoaed Capillary (Low Flow) 75 m

EKF1125 0-35cm Coated Capillary (Low Flow) 50 m

EKF1150 3565cmCoated Caglbry (LovFlow) 50 m

EKF1175 75100cmCoaedCapillary (Low Flow) 50 m
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7))
. G:) Low Flow NaAMPS Coated Capillaries - Cartridge Refit Service
©
E Beckman Format Total length is nominal length plus 7cm after detection window.
o
CU Cat. No. Description Price / item| Packof 3
o EKHE225 Beddran- 20cmCoaed Capillary (LovFlow) 75 m
Lu EKHE250 Beddkman- 50cmCoaed Capillary (LovFlow) 75 m
U EKH275 Beddran- 70cmCoaed Capillary (LovFlow) 75 m
EKF1225 Beddran- 20cmCoaed Capillary (LovFlow) 50 m
EKF1250 Beddran- 50cmCoaed Capillary (Lov Flow) 50 m
EKF1275 Beddran- 70cmCoaed Capillary (LovFlow) 50 m

HP Format capillary fitted to Hewlett-Packard Cartridge

Cat. No. Description Price / item | Packof 3
EKHE325 HP - 25cm Coated Cagillary (Low Flow) 75 m
EKHE350 HP - 50om Coated Cagillary (Low Flow) 75 m
EKH375 HP - 75om Coated Cagillary (Low Flow) 75 m
EKF1325 HP - 25cm Coated Cagillary (Low Flow) 50 m
EKF1350 HP - 50om Coated Cagillary (Low Flow) 50 m
EKF1375 HP - 75om Coated Cagillary (Low Flow) 50 m

TSP Format Capillary Fitted to TSP Cartridge

Cat. No. Description Price / item | Packof 3
EKH425 TSP- 25cmCoatedCapllary (Low Flow) 75 m
EKH450 TSP- 50cmCoatedCapllry (Low Flow) 75 m
EKHA475 TSP- 75cmCoatedCagllry (Low Flow) 75 m
EKF1425 TSP- 25cmCoatedCapllary (Low Flow) 50 m
EKF1450 TSP- 50cmCoatedCapllary (Low Flow) 50 m
EKF1475 TSP- 75cmCoatedCapllary (Low Flow) 50 m

Efficiency in CE and MECC

In the ideal case, band broadening in CE and MECC is dominated by axial diffusion, thus, by analogy with
chromatograpy the plate height H is given by,

H=2D_/u
Symbols:
(wheeu=EmorVm /L) _
ep ep E =field,
i . . u = velocity
The plate number N is the length (L) divided by plate height (H), m, = mobility
L = capillary length
N=V nz /| 2D D,,= diffusion coeficent
p m V = applied voltage
The analysis time (t) is the length (L) divided by the velocity (u), thus,

—1 2
t=L /Vn@p

Typical values N = > 500,000, Applied Voltage = 30,000V, L =25-70cm, t=2 - 30 minutes
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High Flow NaAMPS Coated Capillaries

The open format capillaries are supplied precut to the required size with the UV window
correctly positioned to fit the specific instrument manufacturer's cartridge system. The capillary

ends are expertly cut to ensure precise sampling.

FAX: 01506 858506

High Flow NaAMPS Open Format Please specify both effective length and total length

when ordering.

Cat. No. Description Price / item | Pack of 3
EK1125 0-35cm Coated Capillary (High FHow) 75 m

EK1150 3565cmCoated Caglary (HighFlow) 75 m

EK1175 70-10cmCoaedCapillary (HighFlow) 75 m

EKI115 0-35cm Coated Capllary (High FHlow) 50 m

EKIL1D 3565cmCoated Caglary (HighFlow) 50 m

EKI115 75100cmCoaedCapillary (HighFlow) 50 m

High Flow NaAMPS Coated Capillaries - Cartridge Refit Service

Beckman Format Total length is nominal length plus 7cm after detection window.

Cat. No. Description Price / item| Packof 3
EK12%5 Bedaran- 20cmCoated Capillary (HighFlow) 75 m

EK12D Bedaran- 50cCoated Capillary (HighFlow) 75 m

EK125 Bedaran- 70cmCoated Capillary (HighFlow) 75 m

EKI1225 Bedaran- 20cmCoaedCapillary (HighFlow) 50 m

EKI1250 Beddran- 50cmCoaed Capillary (HighFlow) 50 m

EKI1275 Bedaran- 70cmCoated Capillary (HighFlow) 50 m

HP Format Capillary fitted to Hewlett-Packard Cartridge

Cat. No. Description Price / item | Packof 3
EK135 HP - 25cm Coated Capillary (High Flow) 75 m

EK13®D HP - 50cm Coated Capillary (High Flow) 75 m

EK135 HP - 75cm Coated Capillary (High Flow) 75 m

EKI1325 HP - 25cm Coated Capllary (High Flow) 50 m

EKI1350 HP - 50cm Coated Capillary (High Flow) 50 m

EKI1375 HP - 75cm Coated Capillary (High Flow) 50 m

TSP Format Capillary fitted to TSP cartridge.

Cat. No. Description Price / item | Pack of 3
EK145 TSP- 25cmCoaedCapillary (HighFlow) 75 m

EK1450 TSP- 50cmCoaedCapillary (HighFlow) 75 m

EK1475 TSP- 75cmCoaedCapillary (HighFlow) 75 m

EKI145 TSP- 25cmCoaedCapillary (HighFlow) 50 m

EKI14%D TSP- 50cmCoaedCapillary (HighFlow) 50 m

EKI145 TSP- 75cmCoaedCapillary (HighFlow) 50 m
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Medium Flow NaAMPS Coated Capillaries

N
(D) The open format capillaries are supplied precut to the required size with the UV window
— correctly positioned to fit the specific instrument manufacturer's cartridge system. The capillary
CU ends are expertly cut to ensure precise sampling.
Q. Medium Flow NaAMPS Open Format Please specify both effective length and total length
8 when ordering.
Lu Cat. No. Description Price / item | Packof 3
O EKG1125 0-35cmCoated Capillary (MediumFlow) 75 m

EKG1150 3565m Coated Cagillary (MediumFlow) 75 m

EKG1175 7010cmCoaedCapilary (MedumFlow) 75 m

EKH1125 0-35cmCoated Capillary (MediumFlow) 50 m

EKH1150 3565m Coated Cagpillary (MediumFlow) 50 m

EKH1175 75100cmCoaedCapllary (MedumFlow) 50 m

Medium Flow NaAMPS Coated Capillaries - Cartridge Refit Service
Beckman Format Total length is nominal length plus 7cm after detection window.

Cat. No. Description Price / item| Packof 3
EKGI225 Bedaran- 20cmCoaed Capillary (Medum) 75 m
EKG1250 Beddran- 50cmCoaed Capillary (Medum) 75 m
EKG1275 Bedaran- 70cmCoaed Capillary (Medum) 75 m
EKH1225 Bedaran- 20cmCoaed Capillary (Medum) 50 m
EKH1250 Beddran- 50cmCoaed Capillary (Medum) 50 m
EKH1275 Beckmain- 70cmCoaed Capillary (Medurm) 50 m

HP Format Capillary fitted to Hewlett-Packard Cartridge

Cat. No. Description Price / item | Packof 3
EKGL325 HP - 25cm Coated Cagillary (MediumFlow) 75 m
EKG1350 HP - 50om Coated Cagillary (MediumFlow) 75 m
EKG1375 HP - 75cm Coated Cagllary (MediumHow) 75 m
EKH1325 HP - 25cm Coated Cagillary (MediumFlow) 50 m
EKH1350 HP - 50om Coated Cagillary (MediumFlow) 50 m
EKH1375 HP - 75om Coated Cagillary (MediumFlow) 50 m

TSP Format Capillary fitted to TSP cartridge

Cat. No. Description Price / item | Pack of 3
EKG1425 TSP- 25cmCoaedCapillary (MedumFlow) 75 m
EKG1450 TSP- 50cmCoaedCapillary (MedumFlow) 75 m
EKG1475 TSP- 75cmCoaedCapillary (MedumFlow) 75 m
EKH1425 TSP- 25cmCoaedCapillary (MedumFlow) 50 m
EKH1450 TSP- 50cmCoaedCapillary (MedumFlow) 50 m
EKH1475 TSP- 75cmCoaedCapillary (MedumFlow) 50 m
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Zero Flow Coated Capillaries

The open format capillaries are supplied precut to the required size with the UV window
correctly positioned to fit the specific instrument manufacturer's cartridge system. The capillary

ends are expertly cut to ensure precise sampling.

FAX: 01506 858506

Cat. No. Description Price / item | Pack of 3
EKC1125 25cmCoatedCagllry (Zero Flow) 75 m
EKC1150 50cmCoatedCagllry (Zero Flow) 75 m
EKC1175 75mCoatedCagllry (Zero Flow) 75 m
EKD1125 25cmCoatedCagllry (Zero Flow) 50 m
EKD1150 50cmCoatedCagllry (Zero Flow) 50 m
EKD1175 75cmCoatedCagllry (Zero Flow) 50 m

Zero Flow Coated Capillaries - Cartridge Refit Service

Beckman Format Total length is nominal length plus 7cm after detection window.

Cat. No. Description Price / item | Pack of 3
EKC1225 Beddaran - 25cmCoated Capillary (Zero Flow) 75 m
EKC1250 Beddran - 50cmCoated Capillary (Zero Flow) 75 m
EKC1275 Bedaran - 75cmCoaed Capillary (Zero Flow) 75 m
EKD1225 Beddaran - 25cmCoated Capillary (Zero Flow) 50 m
EKD1250 Beddran - 50cmCoated Capillary (Zero Flow) 50 m
EKD1275 Bedkman - 75cmCoated Capillary (Zero Flow) 50 m
HP Format Capillary fitted to Hewlett-Packard cartridge
Cat. No. Description Price / item | Pack of 3
EKC1325 HP - 25cm Coated Cagllery (Zero Fow) 75 m
EKC1350 HP - 50cm Coated Cagllary (Zero Fow) 75 m
EKC1375 HP - 75omCoated Capllary (Zero How) 75 m
EKD1325 HP - 25cm Coated Cagllry (Zero Fow) 50 m
EKD1350 HP - 50cm Coated Cagllary (Zero Fow) 50 m
EKD1375 HP - 75cm Coated Cagllery (Zero Fow) 50 m
TSP Format capillary fitted to TSP cartridge
Cat. No. Description Price / item | Pack of 3
EKC1425 TSP- 25cmCoaed Capillary (Zero Flow) 75 m
EKC1450 TSP- 50cmCoaed Capillary (Zero Flow) 75 m
EKC1475 TSP- 75cmCoaed Capillary (Zero Flow) 75 m
EKD1425 TSP- 25cmCoaed Capillary (Zero Flow) 50 m
EKD1450 TSP- 50cmCoaed Capillary (Zero Flow) 50 m
EKD1475 TSP- 75cmCoaed Capillary (Zero Flow) 50 m
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Anodic Flow Capillaries

From the earliest days of CE, it was

0
)
— realised that the poor peak shapes Separation of several pharmaceuticals on both bare
CU which were frequently observed with sifica and anodic flow capiflaries. Note the complete
E bases and biomolecules were mainly reversal of elution.
Q the result of interaction between the
CU analyte and the capillary walls. Often Sodium phosphate pH 2.5 +30kV
protein separations were carried out at Bare Sillca Capillary
U high pH well above their isoelectric £ H 2
points in order that the wall and the g 8
Lu analyte were both negatively charged. ! B §
U Although effective for some E

separations, this approach effectively g
removes choice of pH as a separation
variable. L

T T T T
o.00 200 4.00 6.00 .00

In order to overcome this, EKT anodic
flow capillaries have a permanent Sodium phosphate pH 2.5 30KV
positive charge built into the polymer
coating. This permits the separation of
bases and basic proteins over a wider
pH range (see application) below.

Anodic Flow Capillary

‘Sabutamol

Absorbance at 20nm

Due to the presence of the fixed
positive charges the EOF is in the
opposite direction to that of bare silica.
(see opposite).

T T T T T T
u.co 2.00 4.00 £.00 8.00 10.00 12.00 14.00

The separation of the basic proteins
shown in the example below would
normally have to be carried out at
alkaline pH values in order to try and
ensure that the proteins and the
capillary wall would be negatively
charged.

The example below illustrates the possibilities of using EKT anodic flow capillaries for the analysis of
proteins at acid pH values. Not only does the use of anodic flow capillaries, as opposed to bare silica
capillaries, result in a vastly improved peak shape, but the elution order of the components lysozyme,
cytochrome C, myoglobin and ribonuclease A is completely reversed.

Improved Peaks shapes for Basic Proteins

Bare Silica ANODIC FLOW
S0cm x 75um i.d., pH = 3.0 50cm x 75um i.d., pH = 3.0
2 ¢ 7
1. Lysozyme 1. Insulin
: 2. a-lactoglobulin
2. Cytochrome C 3. b-lactoglobulin B
3. Myolglobln 2 4. Ribonuclease A
4. Ribonuclease A 5. Myolglobin
S . .
5. Tripsin 3 6. Cytochrome C
3 7. Lysozyme

www.capital-hplc.co.uk Email: capital.hplc@btinternet.com
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Anodic Flow Coated Capillaries

7))

The open format capillaries are supplied precut to the required size with the UV window D

correctly positioned to fit the specific instrument manufacturer's cartridge system. The capillary .

ends are expertly cut to ensure precise sampling. CG

Cat. No Descripti i i Q.

. No. ption Price / item | Pack of 3 CU

EKK125 25m Coated Cagilery (Ancic Flow) 75 m @)
EKKL150 50cm Coated Cagillary (Anadic Flow) 75 m

EKK175 750m Coated Cagillry (Ancdic Flow) 75 m LL

EKL1125 250m Coated Cagilary (Anadic Flow) 50 m U
EKL1150 50cm Coated Cagillary (Anadic Flow) 50 m
EKL1175 75m Coated Capillary (Anadic Flow) 50 m

Anodic Flow Coated Capillaries - Cartridge Refit Service

Beckman Format Total length is nominal length plus 7cm after detection window.

Cat. No. Description Price / item | Pack of 3
EKK225 Beddaran 20cmAnadic Flow 75 m
EKK250 Beddaran 50cmAnadic Flow 75 m
EKK275 Bedkman 70cmAnadic Flow 75 m
EKL1125 Beddaran 20cmAnadic Flow 50 m
EKL1150 Beddaran 50cmAnadic Flow 50 m
EKL1175 Beddaran 70cmAnadic Flow 50 m

HP Format Capillary fitted to Hewlett-Packard cartridge

Cat. No. Description Price / item | Pack of 3
EKK325 HP - 20cmAnodic Flow 75 m
EKKI350 HP - 50cmAnodic Flow 75 m
EKK375 HP - 70cmAnodic Flow 75 m
EK1125 HP - 20cmAnodic Flow 50 m
EKL1150 HP - 50cmAnodic Flow 50 m
EKL1175 HP - 70cmAnodic Flow 50 m

TSP Format capillary fitted to TSP cartridge

Cat. No. Description Price / item | Pack of 3
EKK425 TSP- 20cmAnodc Flow75 m
EKK450 TSP- 50cmAnodc Flow75 m
EKK475 TSP- 70cmAnodc Flow75 m
EKL1125 TSP- 20cmAnodc Flow50 m
EKL1150 TSP- 50cmAnodc Flow50 m
EKL1175 TSP- 70mAnodc Flow50 m

www.capital-hplc.co.uk Email: capital.hplc@btinternet.com
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Cyclodextrins

These macrocyclic carbohydrate compounds
are widely used as buffer additives to obtain
chiral separations in CE. However, the can
also be used to adjust the selectivity in non-
chiral applications. There are three naturally
occurring forms, a, b and g which have 6, 7
and 8 glucose units respectively. The structure
of b-cyclodextrin is shown below. The hydroxyl
units on the top of the cyclodextrin are chirally
positioned and have different interactions with
solute enantiomers when they are included
into the cyclodextrin cavities. The hydroxyl
groups can be chemically derivatised to give
a range of neutral and ionic derivatives which
give different chiral separations and are more
water soluble that the naturally occurring

Structure of b-cyclodextrin

ROH,C _-© CHgOI?)
OR
0 OR o
OR
ROH,C OR CHoOR
OR
OR o)
0
OR
OR o
o OR
OR OR
ROHoC Q or CH,OR
%" ¢

FAX.: 01506 858506

forms.

Neutral cyclodextrin derivatives most
frequently used in CE are:

o dimethyl-cyclodextrin
« trimethyl-cyclodextrin
o hydroxypropyl-cyclodextrin

The most commonly used ionic forms are

a cyclodextrin sulphonic acid
a carboxymethyl-cyclodextrin
a amino-cyclodextrin

Schematic Representation

The shape of cyclodextrins is often
represented as a cone shaped cavity as
shown below.
Chiral cavity allows
- . .
~ selective formation of
inclusion complexes

) .\%\\,\\\\ [ 117//')-‘,/

'
o

In order to obtain high efficiency separations it is necessary that the cyclodextrins used as

CE additives are extremely pure.

Electrokinetic technologies offers a wide range of both natural and derivatised cyclodextrins
at CE grade purity. In addition to the cyclodextrins listed below, other derivatives are available
on request. Please contact our sales office for details.

Separation Mechanism

A gt ——
A+
Ayt \
A+ el
Ayt
\ Aat == At
At e——

required chiral separation.

Ayt -

The cyclodextrins form inclusion complexes with the different enantiomers which results in a chiral separation
being obtained. A range of different sized and chemically modified cyclodextrins are used to obtain the

Ayt —l—

Ayt
@ A+ el

A g+ —— At

\
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Cyclodextrins (continued)

EKT Cyclodextrins

EKT has a full range of many types of
cylclodextrins too numerous to list in full.
If the cyclodextrin you require is not listed
below please contact our technical sales
office.

FAX: 01506 858506

Cyclodextrin Starter Kit

0.1g each of a, b and gcyclodextrins
0.1g methyl-b- cylcodextrin

0.1g 2-hydroxypropyl-b- cyclodextrin
0.1g caboxymethyl-b- cyclodextrin
0.1g monoamino-b- cyclodextrin

Electro-Kinetic

D

Cat. No. EKT540 £275.00 Technologies
Natural Cyclodextrins
Cat. No. Description Quantity Price/ £
EKT522 a-cyclodextrin 99% 59
EKT523 a--cyclodextrin 99% 25¢g
EKT524 b-cyclodextrin 99% 5g
EKT525 b-cyclodextrin 99% 25¢g
EKT526 g-cyclodextrin 99% 19
EKT527 g-cyclodextrin 99% 5g
Modified Neutral Cyclodextrins
Cat. No. Description Quantity Price/ £
EKT528 b-dimethyl cyclodextrin 19
EKT529 b-dimethyl cyclodextrin 5g
EKT530 b-trimethyl cyclodextrin 19
EKT531 b-trimethyl cyclodextrin 5g
EKT532 b-2-hydroxypropyl cyclodextrin 19
EKT533 b-2-hydroxypropyl cyclodextrin 5g
lonic Modified Cyclodextrins
Cat. No. Description Quantity Price/ £
EKT534 b-cyclodextrin phosphate 19
EKT535 b-cyclodextrin phosphate 2.59
EKT536 b-carboxy methyl cyclodextrin 19
EKT537 b-carboxy methyl cyclodextrin 59
EKT538 b-amino cyclodextrin 19
EKT539 b-amino cyclodextrin 59

www.capital-hplc.co.uk
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FAX.: 01506 858506

Buffer Preparation Reagents

0.1M Sodium Hydroxide

This reagent is widely used to rinse uncoated capillaries
between injections in order to remove any adsorbed
contaminants, which may otherwise cause variations in
EOF, from the fused silica surface. The reagent is also
used in order to reactivate uncoated fused silica capillaries
before their initial use.

200mM Sodium Dodecyl Sulphate (SDS)

This solution is generally added to high pH (pH 7-10) buffers
to form the micelles necessary for Micellar Electrokinetic
Capillary Chromatography (MECC). The CE based
separation of electrically neutral compounds is generally
achieved using this technique.

100mM NaH,PO, Phosphate Buffer adjusted to pH 2.5

This is a standard buffer for the separation of basic
compounds. It has, for example, been used for the
simultaneous resolution of 17 basic drugs. For the
resolution of basic chiral compounds, such as
pharmaceuticals and agrochemicals, cyclodextrins can be
added to this buffer.

100mM Triethanolamine-Phosphoric Acid adjusted
topH 2.5

This is a useful alternative to pH 2.5 phosphate buffer for
the separation of basic compounds. Compared with the
standard phosphate buffer it can often give improved peak
shape and resolution. Highly efficiency chiral separations
of basic compounds can be achieved by the addition of
cyclodextrins to this buffer.

100mM Phosphate Buffer adjusted to pH 7
(50mm NaH,PO, / 50mm Na_,HPO, )

This medium pH buffer is useful for the separation of a
wide range of acidic compounds including agrochemicals,
drugs and vitamins. It can be used in conjunction with the
100mM SDS solution (EKT513) to produce a medium pH
micellar buffer.

100mM Borax (100mM Sodium T etraborate)

This solution has a natural pH of 9.4 and is useful for the
separation of a wide range of acidic compounds. It
generates a higher EOF than the pH 7 phosphate buffer
(cat. no.). Mixed with the SDS solution (cat no.) it gives
rise to a high pH micellar electrolyte. The pH can be
adjusted to higher values by the addition of 200mM sodium
hydroxide solution (cat. no.). An additional feature of the
borate buffer is the ability of the borate ions to chelate with
various diol compounds leading to a modified or enhanced
selectivity.

www.capital-hplc.co.uk

100ml

250ml

100ml

250ml

100ml

250ml

100ml

250ml

100ml

250ml

100ml

250ml

EKT510

EKT511

EKT512

EKT513

EKT514

EKT515

EKT516

EKT517

EKT518

EKT519

EKT520

EKT521
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Computer Simulator Package

FAX: 01506 858506

(For the IBM PC 286 or above, runs in MS-DOS or Windows 3.1/Window?95)

CE and MECC Simulator

This flexible and easy to use computer
program allows the user to investigate the
effects of the various operating parameters
in CE. The program can be used to display
the simulated peaks of analytes chosen from
a database of over 100 compounds. The
program simulates the effect of varying any
of the numerous parameters that can be
varied in the real life situation.

The database entry for each solute include
the pKa value and the electrophoretic mobility.
The database can easily be updated to include
user specific compounds.

Whenever the user makes a change to any
of the operating parameters, the package
immediately recalculates and displays the new
simulated electropherogram.

Cat No. EKP114

The values of each variable can easily be
changed using the comprehensive mouse
controlled pull down menus. In addition to the
simulated peaks the simulation reports
migration time, resolution, electrical current,
peak area and electrophoretic mobility.

The package also includes a number of
exercises that can be used in the following
fashion with predetermined test mixtures.

The test mixtures used in the exercises
include mixtures of acidic, basic and neutral
compounds. A test mixture consisting of a
compound together with trace level related
impurities is also included. The user can enter
details of their own compounds of interest in
order to carry out user specific optimisations.

b Understanding the principles of CE and the effects of various operating

parameters.

b Method development aid for both free solution electrophoresis, MECC and

now supports even Chiral Separations.

b Optimisation of method in terms of achieving the required resolution,
sensitivity , current level and analysis time.

b Examine the robustness of a method by simultaneous adjustment of operating

parameters.

Example screen shot of the simulated separation of 10 different sulphonic acid

compounds.

Files Tiqu e

www.capital-hplc.co.uk
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TEL.: 01506 858505 FAX.: 01506 858506

Computer Simulator Package (continued)

The variable parameters include:
Electrolyte: lonic strength, pH, additives, micellar additives, chiral additives.

Capillary : Total length, length to detector, inner and outer diameter, zeta
potential and capillary material type.

Equipment : Detector type, applied voltage, polarity, injection volume (pressure
and time), operating temperature and cooling mechanism.

Srmn Lo ared '
1~ [=1- [H] [Ra] [= m®

= el a5l m
2 Ebuproles = 14.3 @8l p 866 R

This program has been developed on a highly scientific basis with a full appreciation of the
underlying CE principles (J. Chromatography )

Example screen shot of the simulated separation of several neutral hydrocarbon
compounds by MECC.

CE and MECC Simulator Cat. No. EKP114

www.capital-hplc.co.uk Email: capital.hplc@btinternet.com
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Training Aids

The following series of short primers published by Beckman Instruments represent an
inexpensive guide to the basic principles of CE and related techniques.

Introduction to Capillary Electrophoresis

Irarocuszed

Captary Intended for the new user or the analyst contemplating

Bk

ining

becoming CE user, this book provides a clear
introduction to the theory and instrumentation for the
various modes of CE. Sections include: Electrophoresis
Terminology, Flow Dynamics and Resolution, Effects of
Voltage and Temperature, and Approaches to Method
Development.

L
|_

Part Number: EKP215

Introduction to the Theory and Applications of Chiral
LS G T Capillary Electrophoresis

Thivad Cagdlary Elacamphaas
This short volume provides a clearly written introduction
to the various techniques employed in order to achieve
chiral separations by CE. Separations by free solution
CE, capillary gel electrophoresis and MECC are covered.
A section on method development is included. Example
applications involving quantitation are also shown.

Part Number: EKP216

Introduction to Quantitative Applications of CE in
Pharmaceutical Analysis

i dact i o Juamiaayy Applcaians
wf Capliary Elearophomms 5
Phsescrzacal Arakyss

Written practising CE specialists from Glaxo Wellcome

Research and Development, this book discusses the
benefits of using CE for drug impurity determination and
main component assay. A section discussing validation
considerations such as precision, reproducibility and

robustness is also included.

Part Number: EKP217

[ i L)

Micellar Electrokinetic Chromatography

Belawilan Phcankioeds
s gaphy

Written by the leading pioneer of MECC, Professor
Shigeru Terabe, this concise volume describes the prin-

ciples of micellar electrokinetic chromatography. Sec-
tions include, selectivity manipulation, enantiomeric
separations and method optimization.

There are many illustrations and example separations.

Part Number: EKP218

www.capital-hplc.co.uk Email: capital.hplc@btinternet.com
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FAX.: 01506 858506

Capillary Electrophoresis Guide Book
Edited by Dr . K. D. Altria

Written by many of the leading researchers and
innovators in the field of CE instrumentation and
application, this book provides extensive hands on advice
and guidance to enable both CE newcomers and
experience researchers alike to develop and optimize
their own CE separations with every assurance of
success.

Cat. No. EKP116

Capillary Electrophoresis VHS V  ideo
An Introduction to Principles and Practice
by Prof. David Goodall and Dr Anne Hodgson

(University of York)

This video explains how CE works and why it works,
takes you inside the capillary using computer-generated
graphics and video microscopy of electromigration.
Designed as a training aid for individual or group
instruction, it will complement hands-on experience with
any CE apparatus.

Available in English, French, German, Spanish and
Italian. Formats: PAL, SECAM and NTSC.

Cat. No. EKP118

Email: capital.hplc@btinternet.com
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PC Based Interactive T raining Package

Written by Dr. Dennis Saunders, of LC Resources, this comprehensive and easy to use
training package not only provides the newcomer to CE with a sound basic knowledge of the
CE essentials but can also be used as a useful refresher for the experienced CE analyst.

This highly graphical program is suitable for self-learning exercises. The program is divided
into sections covering the important and essential background areas in CE including:

(@)
-
=
©
—

»  Principles of CE

»  Operating Procedures in CE
»  Detection Possibilities

»  Free Solution CE

»  Capillary Gel Electrophoresis

»  Micellar Electrokinetic Capillary Chromatography

Each section and subsection contains a
number of attractive cartoons and graphics
which are supported by descriptive text. The
individual sections contain sufficient graphics
and text to obtain an appreciation and
understanding of the underlying theories,
separation modes and operating principles of
CE.

Hidden text can be activated to obtain
definitions of specific technical terms by a
simple click of the mouse. The program also
includes several simulators which
demonstrate specific aspects such as the
effect of pH variation in MECC and the
operation of electro-kinetic injection. Also
included is a useful bibliography of reference
books and articles for further reading.

Basic concepts are explained through the use
of colourful animations.

Catalogue No. EKP120
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EKT Capillary Burner

The removal of the polyimide coating in order to provide a UV transparent window is often a
source of inaccuracy in CE experiments.

For convenient and reproducible preparation of UV transparent windows in polyimide covered
capillaries, EKT have developed an easy to use capillary burner device. The capillary is sim-
ply pushed through the guide holes until it reaches the correct position for the window as
chosen by the user and the simple push of a button initiates a controlled heating of the capil-
lary making a small, precise and highly reproducible window.

» Precise and Reproducable
» Easyto Use

» Produces Clean Finish

» Saves Time and Money

» Long Life Filament

Catalogue No. EKP112
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Capillary Burner (continued)

Burner Filaments

The EKT Capillary Burner is delivered fitted
with a standard burner filament which
produces a detection window with an
approximate length of 2mm.

This standard filament can be removed and
replaced with a filament producing a longer
or shorter window in accordance with the
analyst's requirements.

7
2
S
@)
7,
0
Q@
QO
o
<
LL
O

Burner filaments are available in three
different coil lengths: 1mm, 2mm and 3mm.

Ordering Information

Cat. No. Coil Length / mm Price/ £
EKR112A 1mm

EKR112B 2mm (standard)

EKR112C 3mm

The diagram below shows an example of four different windows created using the standard
2mm burner coil on a 50um i.d. 375um o.d. capillary. The high degree of reproducability of
windows produced using the EKT burner is clearly evident. (Test carried out by an independent

laboratory)
Window 1 Window 2
I | I |
| | | |
2mm 2mm
Window 3 Window 4
2mm me
I | I |
| | | |

www.capital-hplc.co.uk Email: capital.hplc@btinternet.com
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TEL.: 01506 858505

Capillary Preparation T ools

Example showing satisfactory and unsatisfactory cuts

v’
X

Sample Preparation

FAX.: 01506 858506

Capillary Cleaving T ool

In the preparation of capillaries, clean
perpendicular edges are essential if high
efficiency and good peak shapes are to be
obtained. Examples of satisfactory and
unsatisfactory capillary end cuts are shown
in the adjacent diagram.

With conventional cutting tools the result is
often hit or miss. However, using this sapphire
tipped tool high quality edges can be obtained
easily and reproducibly. If handled with care,
this tool will provide many years of service.

Cat. No. EKP201

Capillary Inspection Lens

The lens, providing an 8x magnification, can
be used to inspect capillary edges and
detection windows. It can also be used to
check the alignment of the detection window
when fitting capillaries into cartridges.

Cat. No. EKP202

EKT stock a wide range of sample preparation accessories including sample vials, syringes,
sample filters and many others. For items not listed, please contact our sales office.

Sample Preparation Filters

The filters can be used to remove particulates
from CE samples. The PTFE membranes in
various diameters (3 - 25mm) have a porosity
of 0.2um and 0.45um. Sold in packs of 10.

Diameter Porosity Cat. No. Price
25mm 0.2um EKP244
25mm 0.45um EKP245
15mm 0.2um EKP246
15mm 0.45um EKP247
3mm 0.2um EKP248
3mm 0.45um EKP249

Sample preparation filters are also available with polypropylene and polyamide (Nylon 66)
membranes with 0.2um and 0.45um porosity. Please contact our sales office for prices.

www.capital-hplc.co.uk
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Sample Vials

Autosampler V ials
(in packs of 100 and 1000)

Description Cat. No. Quantity Price /£
Beckman Pace

4ml glass  EKP250 100
4mlglass EKP251 1000

HP
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2ml plastic EKP252 100
2ml plastic EKP253 1000
2ml glass EKP254 100
2mlglass EKP255 1000

TSP
If the autosampler vials you require are not
listed, please contact our technical sales 2mlglass EKP256 100
department. 2ml glass EKP257 1000

CE Instrument Calibration Kit

Developed by Chemical Solutions Inc. in the

United States this easy to use kit is the

simplest and most convenient way to calibrate - Ideal for GMP /1509000
your instruments to the standards required by

GLP and 1SO 9000. + Fast and easy to use
The kits contain all you need to quickly check . Calibrates both wavelength
and certify the calibration of your and absorbance
instrumentation for both wavelength and

absorbance accuracy at regular intervals, . Fully NIST traceable
without the need for specialist training.

Each kit consists of a wavelength calibration - Long shelflife

solution, a reference and eight different

absorbance calibration solutions. The
solutions are prepared in a GMP laboratory to
a high degree of precision and are fully NIST traceable. Each solution is clearly marked with
the batch number, the concentration and the expiry date. Concise and easy to follow instructions
are also provided.

Using these kits, the calibration of CE (or HPLC) instruments does not require any knowledge
of statistical methods, since all the relevant calculations are carried out by the PC spreadsheet
program included with every kit. The user is required only to enter the absorbance values
measured for each of the calibration solutions and the program does the rest.

After the procedure has been completed a calibration certificate summarising the results and
stating full calibration conditions can be printed for signature by the operator.

The solutions contained in these kits are particularly stable and have a shelf life in excess of
one year.

Catalogue No. EKP218
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ELECTROCHROMATOGRAPHY - CEC

As an alternative to the use of hydraulic
pressure, chromatographic mobile phases can
be made to flow through a chromatographic
column by the application of an electric field.
As in capillary electrophoresis, this must be
carried out in narrow bore capillaries. Thus,
the instrumental requirements for
electrochromatography are similar to those of
free solution capillary electrophoresis.

In CE itis often the case that the differences
in electrophoretic mobilities of closely related
chemical species are extremely small and as

a result sufficient resolution may not be
achieved despite the very high plate number.
However, the use of packed capillaries
introduces an additional separation
mechanism, namely chromatographic
partition. In electrochromatography the
selectivity is therefore the result of a
superimposition of electrophoretic and
chromatographic migration. Thus, the various
possibilities for modification of selectivities
available to the HPLC user can be employed
in electrochromatography.

The electro-osmotic flow velocity is given by,

ionic strength.

In packed capillaries the occurance of electro-osmotic flow depends on the nature of the electrical
double layer at the surface of the silica patrticles.

Uy, = ereoE zZ/ h

where e and e, represent relative permittivity and vacuum permittivity, E is the electric field strength, z
is the surface zeta potential and h the mobile phase viscosity. The zeta potential is a function of pH and

With packed columns, unlike with opentubes,
UV-absorbance detection cannot be carried
out through the capillary, at least not without
severe difficulty, due to the presence of the
packing material. In theory, packed columns
could be connected to a short length of an
open capillary in which the detection would
take place. However, the problems, in terms
of dead volumes etc., which would arise in the
joining of capillaries of only 50um i.d. prohibit
this approach.

Electro-Kinetic Technologies have developed
aunique solutionto this problem by producing
capillaries with a small retaining frit inside the
column positioned several centimetres from
the capillary outlet. After packing the packed
bed extends only as far as the retaining frit
which allows detection to be carried out, using
conventional capillary electrophoresis
equipment, in the empty zone immediately
following the frit. Using this method detection

www.capital-hplc.co.uk

can be carried out with the absolute minimum
extra-column broadening.

The diagram below shows the eluent flow velocity
profiles in a packed capillary column under both
electro flow and conventional pressure flow.

Pressure Driven Flow

Flow velocity
varies within
channels and
from one channel
to the next

Electro-Driven Flow

Flow velocity is
effectively
constant across
the channel and
the same in all
channels.

Email: capital.hplc@btinternet.com
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EKT Packed Capillaries for Electrochromatography

The diagram below shows the arrangement of the on-column flow cell for Electro-Kinetics
packed capillary columns.

Integral Capillary Flowcell
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DETECTION ZONE

PACKING MATERIAL

In the case of electro-chromatography the
observed chromatographic efficiency, interms
ofthe number oftheoretical plates obtained, is
often considerably greater than the same
column driven at the same linear flow velocity
using pressureinduced flow. Thisis duetothe
ideal uniform flow characteristics of electro-
osmotic flow.

Pressure Driven

Reduced Plate Height

In electrochromatography there is no direct
relationship between the flow velocity and the
particle diameter. Thus, the particle diameter
i can be reduced to well below the particle
diameters currently used in HPLC. This leads
r to chromatographic efficiences approaching
o | | | those of free solution capillary electrophoresis.
0.0 2.5 5.0 7.5 10.0 See chromatogram below on 1.5um diameter
Reduced Velocity particles.

Electrically Driven

Electrochromatography on 1.5um Particles - Exsil C18

Analytes

. Acetone

. Benzyl alcohol

. Acetophenone

. Dimethyl phthalate
. Anisole

. Methyl benzoate

. Diphenyl ether

. Toluene

O~NOUTAWNBE

Conditions

L =40cm, V = 30kV
N = 350,00 per metre A

]!0 iO Time / minutes

o
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EKT Packed Capillaries- Ordering Information

EKT packed capillary columns for electrochromatography are available packed with any
material from our vast range of HPLC packing material. These include: Our own Inertpak and
Optimal, Spherisil, Adsorbosphere, Apex, Chromegabond, Exsil, Hypersil, Kromasil Lichrosorb,
Nucleosil, Partisil, Rosil (or C-Gel), Spherisorb, Synchropak, Techsphere, YMC and Zorbax.
Please contact us if the material you require is not listed.

The number of combinations of phase, particle size, and type of silica runs into several
thousand. Thus, only a small selection of our range is listed below. When ordering packed
capillary please give a full specification of your requirements with your order.
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Electrosil 1.5um Particle Columns

Cat. No. Description Price / £
EKTNGD5 15-75cm x 75umi.d. C18-Electrosil Packed Capillary 1.5pm
EKTNGD7 15-75cm x 50pumi.d. C18-Electrosil Packed Capillary 1.5pm
Spherisorb Columns
Cat. No. Description Price / £
EKTBGD5 15-75cm x 50pmi.d. ODS1-Spherisorb Packed Capillary 3um
EKTBFD5 15-75cm x 50pmi.d. ODS2-Spherisorb Packed Capillary 3um
EKTBXD5 15-75cm x 50pmi.d. C8-Spherisorb Packed Capillary 3um
EKTBZD5 15-75 cmx 50pum i.d. C6-Spherisorb Packed Capillary 3pum
EKTBGD7 15-75cm x 75pumi.d. ODS1-Spherisorb Packed Capillary 3um
EKTBFD7 15-75cm x 75pumi.d. ODS2-Spherisorb Packed Capillary 3um
EKTBXD7 15-75cm x 75pumi.d. C8-Spherisorb Packed Capillary 3um
EKTBZD7 15-75 cmx 75umi.d. C6-Spherisorb Packed Capillary 3pum

Hypersil Columns

Cat. No. Description Price / £
EKTAGD5 15-75cm x 50pmi.d. ODS-Hypersil Packed Capillary 3pum

EKTAFD5 15-75cm x 50pmi.d. C8-Hypersil Packed Capillary 3um

EKTAXD5 15-75cm x 50pmi.d. C8 BDS-Hypersil Packed Capillary 3um

EKTAZD5 15-75 cmx 50pm i.d. C18 BDS-Hypersil Packed Capillary 3pum

EKTAGD7 15-75cm x 75pumi.d. ODS-Hypersil Packed Capillary 3pum

EKTAFD7 15-75cm x 75pumi.d. C8-Hypersil Packed Capillary 3um

EKTAXD7 15-75cm x 75pumi.d. C8 BDS-Hypersil Packed Capillary 3pum

EKTAZD7 15-75 cmx 75pumi.d. C18 BDS-Hypersil Packed Capillary 3pum

Electrochromatography

Analytes

1. Acetone

2. Benzyl alcohol
3. Anisole

4. Naphthalene

Conditions - C8 Spherisorb 3um

30kV, L=42cm,dp=50um

Buffer 40% MeCN

4mM disodium hydrogen phosphate.
N=90,000

|
0 10 20 min

www.capital-hplc.co.uk Email: capital.hplc@btinternet.com




