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Product range

Sample collection

Sample collection
To ensure minimal sample interference, 
GE Healthcare uses only high-purity raw 
materials in its manufacture of Whatman 
cellulose papers. The wide range of papers 
available can be used to collect and transport 
bodily fluid samples including blood, saliva, 
urine, sweat, plasma, tears, and feces.

Key features and benefits

• �Minimal sample interference. High-purity raw materials are used  
in the manufacturing process.

• �Extensive collection capabilities. Wide range of absorbencies can 
accommodate varying sample types.

• �Easy sample transportation. Samples can be dried on the material 
for subsequent rehydration.

Product Property

CF2
Suitable for collecting small samples of semisolid matter; incorporates wet-strength binder for improved strength 
during sample application

CF3 100% cotton linter; medium absorbency for collecting samples and high purity requirements

CF7 More absorbent 100% cotton linter material; designed for saliva and other large-volume sample collections

CF10 High-purity cotton linter material; most suitable for assays to detect proteins or enzymes

Grade Thickness (μm @ 53 kPA) Wicking rate (s/4 cm) Water absorption (mg/cm2)

CF2 172 187 16

CF3 322 161 31

CF10 490 92 42

CF7 1873 35 198

Typical test data

Cellulose papers
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Molecular diagnostics has become an essential 
component in the evaluation of human diseases 
and enables early detection of many conditions 
and disease states. Molecular diagnostics 
includes infectious disease testing, blood 
screening for viruses, cancer screening and 
genetic testing, and is evolving so rapidly that 
reliable technologies and product components 
are absolute essentials for the industry.  

GE Healthcare offers a comprehensive range 
of Whatman kits, reagents, membranes 
and custom components suitable for use in 
diagnostic kits and tests that can be tailored to 
your specifications, and our custom products 
deliver performance that can be relied on with 
consistent lot-to-lots assured.

Molecular diagnostics

Molecular diagnostics
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Track-etched membranes

Track-etched membranes (TEMs) are very thin, 
with tightly controlled pore sizes. They have 
traditionally been used for high-specification 
filtration in many laboratory applications. 
These thin films have discrete pores that are 
formed through a combination of charged 
particle bombardment (or irradiation) and 
chemical etching.

Properties of TEMs

TEMs exhibit a number of properties that give the material superior 
overall performance. 

• �Optical properties. TEMs are usually transparent when the pore size 
is larger than 5 μm. Membranes with pore sizes smaller than 3 μm 
are opaque, although they can be made transparent in a carefully 

controlled manufacturing procedure. The membrane can also be 
dyed if light transmission is undesirable.

• �Controlled thickness. The polymeric films used for TEMs (PC or PET) 
are inherently smooth. Thickness variations in TEMs are kept within 
±1 μm; surface variation does not exceed 50 nm (peak to valley).

• �Pore size and distribution. The pore size of TEMs can vary from 
approximately 20 nm to 14 μm. TEMs also have very controlled pore 
size distribution because of the manufacturing process. In addition 
to pore size, pore density (or porosity) can be controlled. It typically 
ranges from 1 x 105 to 6 x 108 pores/cm2.

• �Low reactivity. TEMs are manufactured commercially in either PC 
or PET polymers, neither of which reacts with biological materials.

• �Low liquid diffusion rate. Because of the low porosity of the 
membrane, the flow rate through the membrane is very low for 
materials with small pores. This flow rate can be controlled by the 
choice of pore size and pore density.

Features Benefits

Biologically inert Whole cell assays can be performed 

Low protein binding and low extractables There is no interference with assay results because of the membrane chosen

Choice of surface properties
(hydrophilic and hydrophobic versions available)

Assays can be designed with the appropriate flow or retention characteristics

Does not bind stains or labels Gives lower background signal than traditional materials

True surface capture on a flat, smooth surface Cells or particles are highly visible or available for simple recovery by backflushing

Low hold-up volume Practically all the applied sample is available for analysis

Controllable optical properties (transparent, translucent 
and dyed)

The optical properties can be chosen to ensure optimal signal-to-noise ratio.
Clear materials allow complete transmission of light, whereas dyed varieties block 
signals from behind the membrane.

PC or PET material Allows easy attachment to a range of housings for design of components
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Applications of TEMs for In Vitro 
Diagnostics (IVDs) 

In a number of areas, the combination of 
properties associated with TEMs makes them 
suitable for use in IVDs.

• �Flow controller. The combination of pore size and pore density gives 
a membrane its flow characteristics. With accurate control of these 
properties, a smooth surface and good thickness control, TEMs are 
suitable for applications in which the flow rate of a liquid through 
the membrane must be controlled. A TEM’s ability to control flow 
rate is particularly applicable in biosensors, when liquids must be in 
contact with the sensor for a certain time, as well as in flow-through 
assays and lateral-flow tests.

• �Cell capture. Since TEMs have tightly controlled filtration 
characteristics, they can be used in cell capture applications.  
 

 

This application allows for clearer identification of marked cells in a 
number of formats. The retention of cells upon the membrane surface 
allows cells to be stained and observed in a very clear environment. 
Any sample debris or contaminants can be washed through the 
pores of the membrane away from the viewing area. The improved 
resolution and accuracy have applications in any area of clinical 
chemistry in which cells are observed. The reduction in the likelihood 
of a false diagnosis also has a significant impact, especially in large-
scale screening procedures.

• �Particle-capture assays. Using membranes for particle capture 
tests is a relatively well-known technique. The utility of these assays 
can be enhanced by use of a dyed or fluorescent latex particle as 
a label. These particles enable the production of a more sensitive 
or stable assay. Using a TEM for particle capture allows for a more 
specific capture reaction, and capture of the particles on the 
membrane surface rather than in the depth of a membrane matrix 
enhances sensitivity.

• �Biosensors. TEMs provide accurate flow control or diffusion 
properties in biosensor applications in which the membrane acts as 
a barrier to biological cells and controls their flow to the sensor. The 
membrane also serves as a barrier to many potential contaminants, 
improving the assay’s specificity. In applications involving the 
presence of biochemical reagents to measure the reaction, the 
pores can be filled with the desired materials (e.g., antigen or 
enzymes). The complete biosensor can therefore be  
dried onto the membrane.

• �Erythrocyte deformability testing. Healthy erythrocytes are highly 
flexible cells that will readily change their shape to pass through 
pores. In some diseases, such as sickle cell anemia, diabetes, and 
some cardiovascular conditions, the cells become rigid and can no 
longer pass through small pores. Healthy red cells are typically 7.5 
μm and will easily pass through a 3 μm pore membrane, whereas 
a cell with one of these disease states will not. In the deformability 
test, a 5 μm membrane is used as a screening barrier. A blood 
sample is applied and the membrane is placed under a constant 
vacuum. The filtration rate of the cells is then measured, and a 
decreased rate of filtration suggests decreased deformability.

Latex beads on Cyclopore membrane

An erythrocyte passing through a 2.5 μm pore in 
a track-etched membrane

Molecular diagnostics

Track-etched membranes

Yeast cells on on black Cyclopore™ with Dapi Stain
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Advances in nucleic acid technology are 
changing the ways disease states and 
susceptibility are investigated. GE Healthcare 
offers Whatman FTA Elute, designed to provide 
an easier way to collect, ship, isolate, and 
archive nucleic acids. 

Whether identifying the presence or absence of a disease or testing 
a patient’s predisposition to a particular disease, FTA Elute provides  
high-quality template DNA to help get results fast. 

FTA Elute is an all-in-one device for room temperature collection, 
purification and archiving of DNA from biological samples. The 
Whatman FTA Elute is a highly flexible solution for a wide range of 
critical applications.

The FTA Elute matrix is chemically treated with proprietary reagents 
that lyse cells upon contact, causing the release of nucleic acids. DNA 
is recovered from the FTA Elute matrix by a simple elution process 
using water and heat. Inhibitory components, such as hemoglobin, 
are retained on the FTA Elute matrix. DNA is available in liquid format 
for amplification.

Key features and benefits

• �Easy collection. FTA Elute enables fast and safe sample collection, 
both in the lab and for home use.

• �Rapid inactivation of organisms, including blood-borne 
pathogens. Eliminates the risk of contamination for the individuals 
handling the samples.

Molecular diagnostics

FTA™ Elute

• �Room temperature shipping. Eliminates high costs associated with 
shipping samples on ice.

• �Simple nucleic acid isolation protocol. Eliminates the cost of using 
a purification kit. 

• �High-quality nucleic acid template. Ensures consistency and 
reliability of results. High-yield template is suitable for a variety of 
molecular diagnostic applications.

• �Room temperature storage. Eliminates high costs associated with 
laboratory freezer storage requirements.

• �Available in different formats; encapsulation is possible. Can be 
customized to meet your needs. The DNA obtained from FTA Elute is 
of a high quality and provides an excellent template for analysis. DNA 
eluted from the FTA Elute punches was subjected to quantitative PCR 
to demonstrate the quality of the purified DNA.

FTA Elute

Collection methods

Applying sample to FTA Card

Applying blood sample to FTA Card
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FTA Elute 

Amplicons from a multiplex PCR were separated on a 1.5% agarose gel. 
Lanes 1–10 are reactions using DNA from 10 separate individuals. The con-
trol lanes demonstrate the possible genotypes: A, wt/wt; B, wt/mut; C, mut/
mut. The Abgene Electrofast MWMarker Ladder: 250 bp, 500 bp, 1000 bp is 
in Lanes M.

Blood samples were collected from 10 separate individuals onto FTA 
Elute cards, and the cards were allowed to dry completely. Punches 
(3.0 mm) were extracted according to the water and  heat elution 
protocol in a final volume of 100 μl. Approximately 2.5 μl of the purified 
DNA was added to the real-time PCR mixture and amplified using the  
Yo-Pro 1™ DNA binding dye (Invitrogen). The figure below on the right 
shows a very tight grouping of curves with an average Ct of 26.58, 
which equals 22.14 ng of DNA in the 100 μl final volume. Considering 
that the samples are from 10 individuals, any variation in the Ct values 
are due to differences among individuals (as would be seen in a white 
blood cell count). The data is highly reproducible from the 10 individual 
samples, which shows the high quality of DNA purified using FTA Elute.

The yield of DNA from FTA Elute is sample dependent. For blood, over a 
large number of determinations, yield ranges are 55–70%. For buccal 
samples, over a large number of determinations, yield is generally 
higher, 60–75%. The easy extraction procedure also demonstrates that 
the DNA obtained is amenable to high-throughput genotyping.

Many labs perform multiplex gene deletion assays using end point 
PCR and agarose gel electrophoresis as a means of genotyping. The 
presence or absence of bands for a large deletion is clearly visible on 
the gels. The figure below shows a multiplex PCR performed with DNA 

Multiplex gene deletion assay

purified from FTA Elute to detect a deletion in the UGT2B17 gene. The 
wild-type and mutant genes are demonstrated by bands of 316 bp 
and 884 bp, respectively. As can be seen, the individual in lane seven is 
homozygous for the mutant form of the gene. 

The ability to multiplex with multiple primers depends on high-quality 
DNA to prevent mispriming and nonspecific banding patterns. The 
DNA purified by FTA Elute is very robust, and less than 1 ng is required 
to yield clean, strong bands in the multiplex PCR.

Ten individual samples of DNA purified using FTA Elute were prepared 
for real-time PCR of an in-house reference DNA fragment. For this assay 
2.5 μl of the extracted DNA was mixed with the DNA binding dye Yo-Pro 1 
(Invitrogen) to monitor real-time PCR amplification. A no-template control 
included in the assay appears as the flat line at the bottom of the profile. 

Real-time PCR
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Custom and bulk solutions

We offer custom product configuration in 
addition to our standard kit configurations and 
concentrations, including special formulations 
and blends, concentration modifications, and 
scalable pack-size modifications from lab pack 
to bulk. 

We understand the requirements for enzymes, nucleotides and  
reagents that have superior lot to lot consistency, reliability and 
performance. We have years of experience in supplying enzymes 
and reagents in bulk quantities for R&D and OEM purposes, and for 
biopharmaceutical companies.

Our most popular reagent kits include:

• Thermo Sequenase™ DNA polymerase

• ISO-grade nucleotides

• Nucleic acid and protein purification products

• GenomiPhi™ DNA amplification

• TempliPhi™ sequencing template preparation

Analytical capabilities

Our analytical experience, combined with advanced instrumentation, 
ensures precise control of the product as it progresses through 
manufacturing, resulting in a product that meets the highest standards 
and specifications. Batch-to-batch reproducibility is an important 
characteristic of each product we manufacture.

Quality assurance

Our Lean Six Sigma manufacturing methods ensure that every process 
step, from raw material procurement to packaging and delivery, is 
free from wasted effort and materials. We build quality into the entire 
process, and manufacturing standards certified to ISO 9001:2008 attest 
to this. Full documentation and process controls are available for your 
inspection at any time.
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Custom formulation can include enzyme, reagent mixture, or a 
complete assay with a different format.

Examples of different formats include:

• 1 ml dried PCR mix (2.5X mix) compatible with automation

• 96 well plate (2.5X mix)

• 96 well perforated plate

• 384 well plate (2.5X mix)

New room-temperature stable technology cake 96 or 384 well plates for re-
search and applied applications including IVD. Available as custom product.

We offer “room-temperature stable” reagent 
development and manufacturing services 
where we can develop your -20ºC reagents 
and kits for shipping and storage at room 
temperature. The technology provides 
reproducible and reliable performance across 
reactions in applications that require high 
specificity and sensitivity. Our manufacturing 
standards are certified to the ISO 9001:2008  
with Six Sigma implementation throughout the 
manufacturing process.

Room-temperature stable reagents or assays are stable at ambient 
to elevated temperatures (21°C to 45°C).

• Ship and store for months to years

• Cakes stay intact

• Useful for field applications 

  

Pre-dispensed, “single-dose” reagents

• Simplifies workflow

• No requirement for pre-PCR room

• Reduced liquid handling error

• Reduces contamination of stock reagents

Proven technology

• �Two years of stability data with room temperature stable  
PCR with no loss of activity

• Reproducible

• Dissolves instantly

• �Does not interfere with clean-up techniques or  
downstream applications

Flexible formats

• Tubes (0.75 - 2 ml)

• Plate of your choice

• Specialized formats

Custom reagents room-temperature stable technology
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Take GE Healthcare’s extensive knowledge 
and experience in life science and diagnostic 
component manufacturing, then add the 
broad capabilities offered by our certified 
manufacturing centers and the result is world-
class contract manufacturing of reagents.

Pharmaceutical and diagnostic companies, research institutes and 
life sciences suppliers rely on us every day to meet their product 
development, manufacturing, and environmental disposal needs.

Our services are there for your benefit and cost saving through 
outsourcing to our designed for six sigma (DFSS) contract 
manufacturing services. You can rely on GE Healthcare to provide 
value added to your process.

Reagent and kit manufacturing

A partnership with GE Healthcare includes consultancy to improve 
your existing processes, delivering productivity gains and variable cost 
savings. We also offer full OEM services.

Our manufacturing capabilities include:

• Extensive organic synthesis capability

• Large-scale fermentation

• Bulk enzyme supply and manufacturing capabilities

• Automated large-scale bottling and packaging systems

• Industrial-scale freeze drying

• Synthesis and purification of proteins and peptides

• Dispensing into multiple types of vials, bottles and microplates

• Bulk formulation your requirements

• Full QA analytical services

• Full design and manufacture of final packaging 

Contract manufacturing

Contract manufacturing
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Other products may be available. Please contact your local GE Healthcare Representative for further details.

Ordering information
Lateral flow nitrocellulose membranes
Product	 Dimensions	 Catalog number

PRIMA

PRIMA 85	 25 x 300 mm	 10 549 726* 
	 25 mm x 50 m	 10 549 725

PRIMA 60	 25 x 300 mm	 10 549 724* 
	 25 mm x 50 m	 10 548 312

PRIMA 40	 25 x 300 mm	 10 549 712* 
	 25 mm x 50 m	 10 549 713

AE

AE 98 Fast	 25 x 300 mm	 10 549 688* 
	 25 mm x 50 m	 10 548 109

AE 98	 25 x 300 mm	 10 549 689* 
	 25 mm x 50 m	 10 549 916

*10 strips per pack.

Blood separation
Product	 Dimensions	 Catalog number

LF1	 12 mm x 50 m	 8121–1250 
	 17 mm x 50 m	 8121–1750 
	 22 mm x 50 m	 8121–2250

MF1	 12 mm x 50 m	 8122–1250 
	 17 mm x 50 m	 8122–1750 
	 22 mm x 50 m	 8122–2250 
	 27 mm x 50 m	 8122–2750

VF1	 17 mm x 50 m	 8123–1750

VF2	 12 mm x 50 m	 8124–1250 
	 17 mm x 50 m	 8124–1750

FUSION 5
Product	 Dimensions	 Catalog number

FUSION 5	 6 cm x 50 m	 8151–6755 
	 210 x 297 mm	 8151–6621*

*50 sheets per pack.

Conjugate release
Product	 Dimensions	 Catalog number

Standard 14	 12 mm x 50 m	 8133–1250 
	 17 mm x 50 m	 8133–1750 
	 22 mm x 50 m	 8133–2250 
	 27 mm x 50 m	 8133–2750

Standard 17	 12 mm x 50 m	 8134–1250 
	 17 mm x 50 m	 8134–1750 
	 22 mm x 50 m	 8134–2250 
	 27 mm x 50 m	 8134–2750

Ordering Information
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Ordering information

Flow-through  nitrocellulose membranes
Product	 Dimensions	 Catalog number

BA 79	 15 x 15 cm	 10 402 094*

BA 83	 15 x 15 cm	 10 549 686*

BA 85	 15 x 15 cm	 10 549 685*

FT 060	 15 x 15 cm	 10 549 682*

*10 sheets per pack.

Sample collection
Product	 Dimensions	 Catalog number

CF3	 12 mm x 50 m	 8113–1250 
	 17 mm x 50 m	 8113–1750 
	 22 mm x 50 m	 8113–2250 
	 27 mm x 50 m	 8113–2750

CF7	 12 mm x 50 m	 8117–1250 
	 17 mm x 50 m	 8117–1750 
	 22 mm x 50 m	 8117–2250 
	 27 mm x 50 m	 8117–2750

Sample wick and absorbent
Product	 Dimensions	 Catalog number

CF1	 12 mm x 50 m	 8111–1250 
	 22 mm x 50 m	 8111–2250

CF3	 12 mm x 50 m	 8113–1250 
	 17 mm x 50 m	 8113–1750 
	 22 mm x 50 m	 8113–2250 
	 27 mm x 50 m	 8113–2250

CF4	 12 mm x 50 m	 8114–1250 
	 17 mm x 50 m	 8114–1750 
	 22 mm x 50 m	 8114–2250

CF7	 12 mm x 50 m	 8117–1250 
	 17 mm x 50 m	 8117–1750 
	 22 mm x 50 m	 8117–2250 
	 27 mm x 50 m	 8117–2750

Standard 14	 12 mm x 50 m	 8133–1250 
	 17 mm x 50 m	 8133–1750 
	 22 mm x 50 m	 8133–2250 
	 27 mm x 50 m	 8133–2750

Standard 17	 12 mm x 50 m	 8134–1250 
	 17 mm x 50 m	 8134–1750 
	 22 mm x 50 m	 8134–2250 
	 27 mm x 50 m	 8134–2750
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