Synthesis of blood compatible polymers
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Abstract:

Synthetic polymers have been increasingly used in the fabrication of the medical devices that make direct contact with human blood. The long-term use of polymers in blood limited in part by surface induced thrombosis initiated by the adsorption of plasma proteins and activated platelets. Since thrombus formation occurs at the biomaterials-blood interface, appropriate surface modification of the materials in contact with blood has been adopted as a method for improving blood compatibility of the materials. One of the highly used techniques is to attach heparin, a natural anticoagulant, to the surface of the polymers by ionic or covalent bonding. Polyamidoamine, containing tertiary amine groups, have been prepared by polyaddition of secondary diamines to bis-acrylamides by many researchers. However, difficulty arises in utilizing such materials in different biomedical applications due to its poor mechanical properties. The present work, therefore, we took an attempt to synthesized two new low molecular weight polyamidoamines (PAA) having heparin binding abilities by the reaction of piperazine (Pip)/cyclohexylamine (CHA) with N, N’-methylene bis acrylamide (MBA) to yield Pip-MBA and CHA-MBA, respectively. To improve their mechanical strength, each of them was copolymerized with vinyl acetate (VAC) separately producing Pip-MBA-VAC and CHA-MBA-VAC copolymers. All the polymers were characterized using viscosity, IR, NMR and other techniques. The contact angle measurements showed the relative hydrophilic characteristics of the copolymer films. The blood compatible characteristics of the heparinized copolymer films were tested which showed very little thrombus formation within 60 minutes time period. The percentage of hemolysis of these heparinized copolymers was found to be around 9%. 

Table 1. Contact angle measurement

Material surface
Contact angle

Pip-MBA-VAC

CHA-MBA-VAC
54

56

Table 2. Relative thrombogenicity:

(weight of the thrombus formation in mg)

Samples (heparinized)
15

min
30

min
60

min

Pip-MBA-VAC

CHA-MBA-VAC
0

0
0

0
0.9

1.1

Table 3. Hemolysis:

Samples (heparinized)
Hemolysis (%)

Pip-MBA-VAC

CHA-MBA-VAC
8.34

8.81
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