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Product Information 

Heparin-Agarose 
1:1 suspension in a 20% ethanol solution 

H0402

 

Product Description 

Heparin is a polysaccharide composed of equimolar 
quantities of glucosamine and glucuronic acid, 

alternatively linked by α(1→4) glycosidic bonds.1 A 

certain number of its hydroxyl groups are esterified 
with sulfuric acid moieties. Overall, the molecule 
possesses a single reducing sugar terminus. Under 
basic pH conditions, this terminal sugar will be in the 
reduced or aldehyde form.  

This product is prepared through the attachment of an 

oxygen on the heparin molecule to an amine on the 
spacer arm of epichlorohydrin-activated, 4%  
cross-linked beaded agarose.2 This aldehyde is 
reacted with the amine of the resin spacer arm to 
form a Schiff base, which is then efficiently reduced 
by the pyridine borane (reductive amination) to 
prepare the heparin-agarose linkage.  

As a result of its composition and its biochemical role, 
heparin can bind a number of proteins, enzymes, and 

polycationic organic compounds. Heparin can also 
bind alkaloids, antibiotics, stains, and hormones. 
These interactions may be specific, as with certain 
coagulation factors, or may be due to more complex 

ionic interactions. Several major groups of proteins 
can be purified on heparin-agarose: 

1. Coagulation factors such as ATIII,3,4 Factor IX, 
Factor VII, Factor XI, Factor XII, and Xlla. 

2. Lipoprotein lipases,5 which form ionic complexes 
with heparin. There are numerous reports on the 
purification of lipoprotein lipases from serum, 

mammalian heart, adipose tissue, and bovine 
milk. 

3. Lipoproteins (LDL, VLDL, VLDL apoprotein, and 
HDL), which may form an insoluble complex with 

heparin in the presence of divalent cations.6-8 This 
property is exploited in the separation of serum 
lipoproteins on immobilized heparin (lipoprotein 

elimination from serum to reduce interference 
with enzymatic assays). 

4. Growth hormones and growth factors.9-12 

5. DNA- and RNA-related enzymes, since heparin  
is an inhibitor of DNA and RNA polymerases,  
and interacts with numerous DNA- and  
RNA-dependent enzymes. These properties  

are used to purify a wide variety of enzymes 

(polymerases and restriction endonucleases,  
for example).13 

Immobilized heparin has been also used for the 
purification of various other biomolecules, such as: 

• Fibronectin and fibronectin fragments14,15 

• Hormone receptors16-17  

Several theses and dissertations have cited use of this 
specific heparin-agarose H0402 product in their 
research protocols.18-19 

Reagent 

This product is supplied as a 1:1 suspension of beads 
to solvent, where the solvent is 20% ethanol.  

The heparin-agarose has a binding capacity of 4-8 mg 
of antithrombin III (ATIII) per mL of resin.  

Procedure 

Procedure for determination of ATIII 

1. Approximately 0.8 mL of resin is packed into a  
3 mL syringe column. 

2. Wash the resin with 10 volumes of running buffer 
(0.01 M Tris-HCl, at pH 7.5, with 0.15 M NaCl). 

3. The antithrombin III solution is loaded onto the 
column, and 10 mL fractions are collected. 

4. After loading, the column is washed with at least 
5 column volumes of running buffer, until the A280 
has dropped below 0.01. 

5. The ATIII is eluted with 4-5 column volumes of 

elution buffer (0.01 M Tris-HCl, pH 7.5, with 2 M 
NaCl), and ½-column volume fractions are 
collected. The E0.1% at 280 nm for ATIII is 0.65. 
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Precautions and Disclaimer 

For R&D use only. Not for drug, household, or other 
uses. Please consult the Safety Data Sheet for 
information regarding hazards and safe handling 
practices. 
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Notice 

We provide information and advice to our customers 
on application technologies and regulatory matters to 
the best of our knowledge and ability, but without 

obligation or liability. Existing laws and regulations 

are to be observed in all cases by our customers. This 
also applies in respect to any rights of third parties. 
Our information and advice do not relieve our 
customers of their own responsibility for checking the 
suitability of our products for the envisaged purpose. 

The information in this document is subject to change 

without notice and should not be construed as a 
commitment by the manufacturing or selling entity, or 
an affiliate. We assume no responsibility for any 
errors that may appear in this document. 

Technical Assistance 

Visit the tech service page at 
SigmaAldrich.com/techservice. 

Standard Warranty 

The applicable warranty for the products listed in this 
publication may be found at SigmaAldrich.com/terms. 

Contact Information 

For the location of the office nearest you, go to 
SigmaAldrich.com/offices. 


