
\ Società Chimica ltaliana
DIVISIONE DI ELETTROCHIMICA

Vl Riunione Scientifica

GIORNATE
della

ELETTROCHIMICA ITALIANA 1 986

Bicentenario dei piu famosi esperimenti di
Luigi Galvani

ATTI

Convegno organizzato
nell'ambito delle iniziative per la celebrazione del

lX Centenario dell'Università di Bologna

ISTITUTO CHIMICO "G. CIAMICIAN" - UNIVERSITA DI BOLOGNA

BOLOGNA, 28-30 Ottobre 1986



110 

THE ELECTROCHEMICAL OXIDATION OF FIBRINOGEN: A PRELIHINAR INVESTIGATION 

GIULlO D. GUERRA, HAVRIZIO PALLA*, GIORGIO SOLDANI 

CSPI-CNR, clo Dipartimento di Ingegneria Chimica- Via Diotisalvi 2,Pisa 

R ICQEH -CNR, PISA 

The electrochemical behaviour of the blood coagulation factor fibrinogen 
has been investigated mainly in order to assess the blood compatibility of 
metallic prosthetic materials; it was found that, when the spontaneous po­
tential of a metal at the interface with blood is positive vs. NHE, thrombus 
deposition occurs(l). In particular, at potentials between -200 and +80 mV 
vs. SCE, fibrinogen undergoes, on a Pt electrode, anodic electropolymeriza­
tion to fibers resembling, at the electron microscopy, those obtained by en­
zymatic polymerization of fibrinogen with thrombin, i.e. noncrosslinked fi­
brin (2). 

Hvre recently a great interest has arisen about the use of crosslinked 
fibrin in medical and surgical fields, such as the use of fibrin glue in the 
reconstruction of damaged tissues and in the pre-clotting of artificial ves­
sels; composites of synthetic polymers and fibrin are used to make biolized 
blood vessels (3). Such new interest for the fibrinogen encourages to reinve­
stigate the electrochemical reactions of this blood protein. 

Purified human fibrinogen (KABI, medical preparation, lot 51514) was tes­
ted electrochemically in a three electrode ~ell already described (4). The 
electrochemical apparatus was an AHEL system composed by a Hod. 555 A poten­
tiostat, a Hod. 567 function generator, a Hod. 560 interfac~ and a Hod. 862/A 

recorder. The experiments were carried out at 37°C in physiologic saline (0.154 
M NaCl), carefully deaerated with nitrogen before the addition of fibrinogen. 

Fig. 1 shows a current-potential plot for a 0.07 mg/ml fibrinogen solution, 
measured on Pt stationary electrode in stirred solution. The current due to 
the oxidation process attains its maximum at about +65 mV/SCE and disminishes 
at higher potentials owing to electrode coating and fibrinogen denaturation 
(2), so confirming the results obtained by other authors with different elec­
trochemical techniques (5). 

The potentiostatic electrolysis of a solution containing J mg/ml of fibri­
nogen, carried out at +65 mV/SCE, deposits on the electrode a thin porous film, 
the nature of which is under investigation by electron scanning microscopy, dif­
ferential scanning calorimetry and electrophoresis. 
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