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Transgenomic  focuses on the development of novel 
tools for the life science researcher.  Transgenomic’s 
key focus is in the development of tools for nucleic 
acid analysis.

WAVE® Nucleic Acid Analysis Solutions
Transgenomic WAVE® system is a fully automated 
system for the analysis of single and double stranded 
DNA(ssDNA and dsDNA) for molecular biology 
research. Using the WAVE® system nucleic acids can 
be analyzed for:

• DNA mutation analysis

• Genotyping

• RNA and oligonucleotide purification

Mutation Analysis

The WAVE® system performs DNA mutation  detection 
and analysis via a technique called temperature modu-
lated heteroduplex analysis (TMHA) also known as 
denaturing HPLC (DHPLC). TMHA is performed by 
hybridizing a wild-type (reference) DNA with a sample 
(mutated) DNA. If a mutation is present in the sample 
DNA, the resultant mixture will contain both

���	����������
�����
�������
�	��������
����
� ����������	
����
������
���	�
�	�������������� ��

��	���

����
�����
	����������������

� �	������������
�����
	
�����
�	�����������	������������� 
�
������!����	��"������
#�$��	�
���� �	
���	���%�

&
$����
������"������������'�
���������(

()������
���*��+������
������,��-���*����.�	����/0"�1�2"� �

Mutation Detection

homoduplexes and heteroduplexes. This DNA mixture is
then analyzed on a WAVE® system.  The system employs
ion-pair reversed-phase chromatography across a
DNASep® Cartridge under partially denaturing condi-
tions to resolve homoduplexes from  heteroduplexes if a
mutation is present. This separation technique provides a
rapid method for the screening of DNA samples for the
presence of mutations.

Genotyping

The WAVE® system performs genotyping under non-
denaturing conditions via fragment length analysis. A
strand of DNA is cleaved with a WAVE Optimized™

endonuclease to form a mixture of DNA with strands of
differing length.  This mixture of DNA is then analyzed
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Size-based DNA Fragment Analysis

on the WAVE® system. The fragments are separated
across the DNASep® Cartridge and reported. This
separation is completely sequence independent and based
entirely on fragment length.
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The sample can be additionally tested under partially
or fully denaturing conditions. This provides compli-
mentary information on both size and sequence
characteristics.

Purification

Finally, the WAVE® system can be used to purify ssDNA,
oligonucleotides, PCR products or RNA. Purification is
accomplished by first separating the mixture into indi-
vidual components across the DNASep® or OLIGOSep
Cartridge. Then collect the component of interest with
the WAVE® Fragment Collector in a fully automated
fashion.
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Size-based DNA Fragment Analysis

Transgenomic Separation Products
At Transgenomic, we have a long history of developing
and manufacturing high-quality chromatography prod-
ucts. Our history dates back to the late 70’s. We have
over 25 years experience developing high-quality separa-
tion products. Today, we specialize in the manufacture of
polymer-based, application specific columns, bulk resins,
extraction products and other specialty separation
products.

The applications that we have solutions for include:

• Amino Acid Analysis
• Carbohydrates
• Organic Acids
• Nucleic Acids
• Inorganic Ions
• Polymer-based Reversed Phase Applications
• Solid Phase Extraction
• Purification and Synthesis

These solutions are all discussed in detail in this
catalogue.

Thank you for considering Transgenomic Separation
products.

For more information on Transgenomic Nucleic Acid
Analysis products contact us directly or visit our web-site
at www.transgenomic.com.
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Application Selection Guide
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Transgenomic Columns for
Amino Acid Analysis
Ion exchange has historically been the most popular
mode for the separation and analysis of amino acids.
Amino acids are Zwitterionic, they have both positive
and negative charges on the molecule. Transgenomic
offers a complete line of polymeric cation exchangers
that separate amino acids based on their differences in
positive charge.

With cation exchange resins, the amino acids are bound
to the resin by their attraction to the negatively charged
ion exchange sites on the resin surface. After they are
bound, they are selectively eluted with buffers. These
buffers are comprised of molecules that also have
positive charges. The positively charged buffers then
compete with the amino acids for the negatively charged
ion exchange sites. Since the strength of the interaction
of each amino acid with the cation exchange surface is
different they are separated.

The key features of the Transgenomic cation exchange
columns are:

• Polymeric Substrate
• High efficiency
• High resolution
• Reproducibility lot-to-lot and column-to-column
• Rugged
• Available for both physiological and protein 

hydrolysate amino acids

Since Transgenomic columns are based on a polymeric
substrate consisting of polystyrene/divinylbenzene
copolymers they are stable in the pH range of 0 to 14,
they are temperature stable and very rugged. The
Transgenomic amino acid columns have been shown to
last for thousands of runs without cleaning. And, they
show very good lot-to-lot and column-to column repro-
ducibility with retention times varying by less than 1%.

Transgenomic amino acid columns have been designed to 
provide the highest efficiency and highest resolution of 
any ion exchange amino acid columns on the market. 
And, they are available for both routine hydrolysate 
analysis as well as amino acid analysis in complex 
physiological fluids.
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Pickering Buffers for use with Beckman Amino Acid Columns
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CARBOSep Columns
Transgenomic manufactures a line of polymeric
columns for carbohydrate analysis called CARBOSep
columns. CARBOSep columns employ a technique
called ligand-exchange chromatography for  the
separation of monosaccharides, disaccharides and
oligosaccharides up to 15 glucose units long.

The principle behind ligand exchange is that each of
the hydroxyls on a sugar molecule carry a very slight
negative charge. The hydroxyl group on the anomeric
carbon can be deprotonated and thus have
a strong negative charge. It is the interaction between
these negative charges on the sugar molecule and the
positive charge contributed by the metal ion secured to
the resin surface that causes the sugars to be retained
and thus separated.

Ligand exchange resins are highly sulfonated cation
exchange resins that have group 1, 2 or transition series
metals loaded on. The sulfonic acid groups on the resin
tightly hold the metal ions via an ionic attraction so
that it is not released during analysis or through the
life of the column. It is this metal ion that provides the
positive charge that interacts with the negative charge
on the sugar.

During analysis, the carbohydrates are introduced onto
the column. The sugars are attracted to the metals by a
weak ionic interaction; so, the sugars become weakly
bound to the metal on the resin. Water also has a very
weak ionic interaction with the metals in the column. So,
water molecules exchange with the sugar for these weak
charge sites. This ionic adsorption, desorption occurs for
the sugars through the column.  Since the weak ionic
charge is different for every sugar, separation occurs.

Selectivity is easily controlled by resin type, metal
selected, and other factors such as temperature and
mobile phase. CARBOSep columns are provided in a
large variety of resin types and metals to provide
selectivities that meet your separation needs.
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ICSep Columns for
Organic Acid Analysis
Ion exclusion is the preferred method for the separation
of weakly ionizable species such as organic acids and
alcohols. Transgenomic provides a broad range of
columns that provide varying efficiencies and selectivi-
ties for the separation of weak acids by ion exclusion.

The packings employed with ion exclusion are totally
sulfonated polystyrene divinylbenze (PS/DVB) copoly-
mers. By totally sulfonating the polymer, the bead
behaves as though it were a negatively charged sphere.
This charged sphere is referred to as a Donnan mem-
brane. Species that have a negative charge are repelled
from the negatively charged membrane, while uncharged
species are allowed to enter the sphere and adsorb onto
the beads. The mobile phases employed with ion exclu-
sion are low concentration acids, such as 5mM sulfuric
acid.

This equilibrium is regulated by the acidic dissociation
constant (pKa) of the organic acid or alcohol. Therefore,
species are analyzed by ion exclusion and elute accord-
ing to their pKa.

The key features of the ICSep ion exclusion columns are:

• Polymeric Substrate

• High efficiency

• High resolution

• Separates organic acids, carbohydrates, and
alcohols on the same column

• Very Rugged Design which provides long life

Since ICSep columns are based on a polymeric substrate
consisting of polystyrene/divinylbenzene copolymers
they are stable in the pH range of 0 to 14, temperature
stable, and very rugged. The ICSep organic acid columns
have been shown to last for thousands of runs without
cleaning. They show very good lot-to-lot and column-to
column reproducibility with retention times varying by
less than 1%.

Transgenomic offers ICSep organic acid columns to meet
your analytical needs. ICSep columns are available that
focus on speed or efficiency and there are ICSep ion
exclusion columns that focus on ruggedness and the
ability to handle dirty samples. There are even ICSep
columns for aromatic organic acids. Transgenomic is
sure to have an ion exclusion column to meet your needs.
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Selectivity Chart for Ion Exclusion Columns
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OLIGOSep Columns
Features

Reversed phase ion pairing is the preferred method
for the separation and purification of single stranded
oligonucleotides.

Reversed phase ion pairing offers superior advantages
for the analysis of oligonucleotides because:

• the separations are simple using only water,
acetonitrile and an ion pairing agent

• elution of the nucleotide is based mostly on size

• column is very rugged with no pH limitations

• analyses are rapid and very reproducible

Reversed phase ion pairing is superior for purification of
oligonucleotides because:

• the mobile phase used is volatile and can be
easily removed

• purification can be accomplished in a single step

• can do DMT-ON cleavage on the same column

• can scale from micro-gram to full production scales

• can employ either high pressure or low pressure
separations

Separation Mechanism

The mechanism of separation is ion-pairing followed
adsorption chromatography. The mobile phase contains
an ion pairing reagent. The typical ion-pairing reagents
employed are triethylammonium acetate (TEAA),
tetramethylammonium acetate (TMAA) or tetrabutyl
ammonium acetate (TBAA). These ion pairing reagents
are positively charged molecules with polar tails. The
positive charge on the ion pairing reagent is attracted to

the negative charges contributed by the phosphate groups
on the DNA molecule. Once attached, the DNA molecule
becomes non-charged and adsorbs onto the surface of the
OLIGOSep resin.

The separation then occurs by reversed phase partition

chromatography. The DNA molecule is eluted by just

increasing the acetonitrile concentration so that the

hydrophobicity of the mobile phase is preferred over the

stationary phase. This will cause the DNA molecule to

partition into the mobile phase and elute. Longer oligo-

nucleotide strands will retain longer than shorter strands

and will require more acetonitrile.
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RPSep Columns
Reversed phase is commonly referred to as adsorption
chromatography. Reversed phase works by taking
advantage of the hydrophobic interactions between
molecules and a hydrophobic stationary phase.

In reversed phase, molecules are adsorbed onto a
hydrophobic stationary phase. Then, the molecules
are desorbed by changing the hydrophobic character
of the mobile phase such that the molecules will
selectively partition into the mobile phase and elute
from the column.

Traditionally, silica-based packings have been the most
commonly used sorbants. However, as samples become
more challenging, as with biological samples, supports
are required that have broader pH ranges, are more
rugged, and can be cleaned. Transgenomic provides a
family of products all based on polystyrene-
divinylbenzene sorbants that utilize our patented
alkylation technology.

Features

The key features of RPSep polymeric reversed phase
columns are:

• pH stable from 0 - 14
• temperature stable
• very rugged, long lasting materials
• very tight particle size range (± 0.5µm) for

high efficiency
• very high efficiency for polymeric resins
• both alkylated and non alkylated PS/DVB avalable
• materials avalable in both analytical and bulk for

scalability

And, as with all Transgenomic Chromatography prod-
ucts, RPSep columns provide excellent column-to-
column and lot-to-lot reproducibility.
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Columns
for Ion Chromatography
Ion Chromatography (IC) is the separation of inorganic
and organic ionic species by ion exchange chromatogra-
phy followed by suppressed conductivity detection. This
is a technique that was pioneered by Dow Chemical
company in 1974 and has grown in popularity since.

The species analyzed by Ion Chromatography include 
both anions and cations. The separation of anions is 
accomplished via anion exchange chromatography. The 
separation of cations is by cation exchange chromatogra-
phy. Transgenomic provides a broad range of columns 
for the separation of both anions and cations.

The resins used for anion and cation exchange chroma-
tography for IC both employ a macroporous polystyrene/
divinyl benzene copolymer substrate. This rugged core is
then functionalized based on the separation mechanism
desired. Quaternary alkyl or alkynol ammonium groups
employing hydroxide or carbonate-based eluants are used
for anion exchange IC. Sulfonic acid or carboxylic acid
groups employing either strong or organic acid eluants
are used for cation IC.

The key features of the Ion Chromatography 
columns are:

• Polymeric Substrate

• Solvent Compatibility

• High efficiency

• Reproducibility lot-to-lot and column-to-column

• Rugged

• Employs Guard Disc Technology

• Available in plug-compatible selectivities
including for E.P.A. method 300

Ruggedness

Since these columns are based on a polymeric substrate 
consisting of polystyrene and divinylbenzene copoly-
mers, they are stable in the pH range of 0 to 14, they are 
temperature stable, and very rugged. Transgenomic IC 
columns have been shown to last for thousands of runs 
without cleaning, and they show very good lot-to-lot and 
column-to column reproducibility with retention times 
varying by less than 1%. Many of the IC columns are also 
solvent compatible so that if they do get contaminated 
they can easily be cleaned with common organic 
modifiers. Use of Transgenomic Guard Disk technology 
can add protection against fouling

Compatability

Transgenomic IC columns have been designed to run on 
your system. They are tested to be compatible with Ion 
Chromatographs from a variety of vendors including; 
Metrohm, Dionex, Latchett and Alltech. The selectivities 
have been optimized to be compatible with many of the 
common IC columns currently available at a much lower 
cost.  We have even developed columns that are 100%
compatible with the requirements of E.P.A. methods 300 
parts A and B and E.P.A. method 300.1.
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Guard-Disc® System
The Guard-Disc® System is a patented column protection 
system that is designed to provide the protection 
capabilities of a guard column without adding any extra 
volume that might interfere with chromato-graphic 
separation.

The Guard-Disc® System is comprised of a disc, which is
available in a variety of functionalities, and a disc holder
that couples directly to the column.

The disc is a PEEK ring that contains a functionalized
chromatographic membrane. This chromatographic
membrane is available in a variety of stationary phases
for both HPLC and Ion Chromatography applications.
The stationary phases that Guard-Discs® Systems are
available in include:

• C18
• C8
• Styrene/DVB
• Anion Exchange
• Cation Exchange

It is these functional groups that bind the contaminants
that would otherwise be trapped on your separator
column.
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Double Protection
Guard-Disc® Systems are porous as well. Not only do 
they bind species that may contaminant your separator 
column, they also filter out particulates that would 
otherwise be trapped on your separator column. The 
Guard-Disc® System provides double protection for your 
chromatographic column.
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Guard-Disc® System Characteristics
���<����
7�����������


��(&�

��(&$

�(

��-;$

��

��+0

��/+0

�		��������

#�8���� 	*3
��

#�8���� 	*3
��

#�8���� 	*3
��

#�8���� 	*3
��

��"��	+953
�4�

��"��	+953
�4�

�
�"��	+953
�4�

�������
�9:�;

�B'

�B(

�B'

�B'

�B'

�B'

�B'

���@���
���	���<����


���

���

���

���

���

���

�5����"��"��7
	���3
���

'&(

'&(

'&(

�&��

�&��

�&��

�&��

	��/����

������$���
������B

Ion Exchangers

����������$���
�����B

=
��A>
*��	�#-&��&����

��6A�$���
�����B

=����A>
*��	�#-&��&���,

���6A�$���
�����B

=����A>
*��	�#-&��&���


Adsorbants

�15��$���
�����B

=����A>
*��	�#-&��&����

�15(�$���
�����B

=����A>
*��	�#-&��&����

�5�$���
�����B

=����A>
*��	�#-&��&���'

��C(�$���
�����B

=����A>
*��	�#-&��&����

������$���
�����B����
���

$���
�����B����������
���1
=*
�A��	/���>
*��	�0�&��&���'

$���
�����B����������
���4
=:
����	/���>
*��	�0�&��&����

$���
�����B&��@���������
���1�
=)�"8���
�>
*��	�0�&��&���,



Solid Phase Extraction

Call Transgenomic at 1-888-813-7253 53

Transgenomic POLYSorb™

Products for Solid Phase
Extraction
Solid Phase Extraction (SPE) is a sample preparation
technique that is employed to clean up or concentrate
samples prior to analysis. SPE can be used to clean-up
samples by removing interferences that would otherwise
compromise analysis. It can be used to concentrate by
allowing a large volume of sample to be reduced into a
small elution volume. Compared to other sample prepara-
tion techniques, such as liquid-liquid extraction, SPE
provides cleaner extracts with high recoveries. SPE is
also faster and uses less solvent which saves money.

SPE tubes can be used in two modes:

1. First, the flow-through mode. In this mode the
sample can be passed through the tube. While
passing through the tube, the contaminants present
are retained while the analyte of interest is allowed
to pass through. The steps for this mode are 1) Load
the sample into the tube 2) wash to elute the analyte
of interest.

2. Second, the selective elution mode. The sample is
passed through the tube. But in this mode, the
analyte of interest is retained while many contami-
nants pass through. After the sample is loaded onto
the column, the analyte of interest is selectively
eluted by choosing elution conditions that will elute
the analyte from the column while retaining
interferring components. The steps used with this
mode are 1) load the sample onto the column
2) wash through weakly retained or unretained
contaminants 3) elute the analyte of interst

The most common SPE packing are polar adsorbants.
These adsorbants are used to remove organic interfer-

ences from samples. Also, commonly used are ion
exchangers to remove charged species as interferrences.
Transgenomic offers products for both adsorption and
ion exchange.

Key Features of
Transgenomic SPE products

As with all of Transgenomic’s chromatography products,
the SPE products are all based on polymeric resins.
Polymer-based resins are used because of the broad pH
range available and the chemical and physical stability of
the materials.  These cartridges are ideally suited for
cleaning up samples in tough matrices.

Transgenomic POLYSorb cartridges provide very high
loading capacities to accommodate for concentrated
samples.  POLYSorb cartridges also provide excellent
selectivity even for trace level analysis.

POLYSorb Cartridges
in the format you need

Transgenomic POLYSorb cartridges are provided in four
stationary phase formats:

• Unmodified Poly-[styrene/divinylbenze] (PS/DVB)

• Alkylated (C18) PS/DVB

• Vinlypyridine

• Sulfonated PS/DVB

Transgenomic offers each of these cartridges in either
100mg or 400mg tubes.  Or, we can even custom pack in
sizes to meet specific needs.

POLYSorb tubes are compatible with off-the-shelf SPE
vacuum manifolds, automated workstations or other
commonly used accessories.
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Introduction
Transgenomic has scale-up in mind every time we
develop a new resin. The resin in any column discussed
in this catalogue is also available in bulk. This allows
you to pack your own analytical columns, then quickly
and easily scale your analytical application to semi-prep
and preparative scales without redevelopment.

We have also developed resins for combinatorial applica-
tions. With the advent of high throughput synthesizers,
combinatorial chemistry is becoming very popular. For
this reason, we have solutions for solid phase synthesis.

Bulk Resins for Analytical
Development and Purification

All of the resins for the applications discussed in this
catalogue are also available in bulk. The resins are
available both in analytical particle sizes, 3 to 10mm,
as well as particle sizes for preparative application,
15 to 40mm.

The resins all are created using our standard backbone,
a macroporous copolymer of crosslinked poly [styrene/
divinylbenzene]. To this backbone is then added the
functional groups for the various chemistries. The
chemistries include; cation exchange, anion exchange,
reversed phase, and ligand exchange functionalalities.
The final product is cleaned and sized to meet the most
demanding standards. All resins are shipped dry to
ensure quality.

The key to performance
 is size distribution

At Transgenomic we are aware that size and shape of
resins affect the flow properties of the resin. By optimiz-
ing flow characteristics, you will receive optimum
efficiencies. For this reason, all of the bulk resins are

Functional Chemistries Available
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spherical and sized to very tight specifications. With our
sizing capabilities we are able to provide bulk resins for
analytical use with a size distribution of ±1µm and for
larger particles (i.e. >15µm) ±5µm. With a tight control
on the shape and size-distribution you are guaranteed a
high quality product that provides excellent lot-to-lot
reproducibility for your application.

Available in sizes to meet your needs

Because each application has different requirements, we
offer Transgenomic resins by the gram or kilogram. If
you require larger quantities, call for pricing.

Custom Resins Available

If we do not have the resin or particle size that you need,
simply call. We have over 20 years experience in the
development of polymer materials for analytical and
preparative chromatography applications; allow us to put
our expertise to work for you.

Resins for Combinatorial Chemistry

The most widely used resin for combinatorial chemistry
is 1% poly-[styrene/divinylbenzene] (PS/DVB). This
support is widely used because of it’s shrink/swell
properties when used with the organic solvents com-
monly used with combinatorial chemistries.

This substrate is then functionalized with starting groups
for synthesis. The resins offered by Transgenomic are
Merrifield (chloromethyl functionalized PS/DVB) and
non-functionalized 1% PS/DVB.
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