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Introduction Methods

e Aliquots of three components were prepared to
produce final mixed concentrations of fibrinogen at 1,
3, 6 and 12 mg/mL, thrombin at 1 U/mL, and CaCl, at
5 mM in 1x Tris-buffered saline.

® Fibrinogen, thrombin, and CaCl, solutions were
rapidly mixed with a micropipette and analyzed using
a TA Instruments rheometer and a Tecan
spectrophotometer.

® Evolution of fibrin storage modulus at 37°C was
recorded for 2 hours using a 2° cone at a 0.005 strain

e Fibrinogen is a 340 kDa protein found in the blood
that is essential to wound healing.

e Normal physiological concentration is 2-4 mg/mL.

e During the early stages of wound healing, fibrinogen
is enzymatically cleaved by thrombin to generate a
fibrin clot.

e Rheology, the study of material deformation, can be
used to characterize fibrin structure and stiffness. As
indicated in Figure 1 and the listed equations, the
stress-strain response of a material can be used to

Discussion

® Rheology data (n=2) indicates that higher fibrinogen
concentrations yield gels with higher storage modulus
(representative of stiffer structure) with structured gels
forming sooner than with lower concentration gels.

e Turbidity results (n=3) indicate formation of more dense
fibrin networks with increasing concentration.

® |Increasing temperature from 23°C to 37°C resulted in
more turbid samples (see Figure 3).

® |Increase in network density may be attributed to an

increase in fiber count, thickness, and Iength[Z]

extract values for mechanical properties. rate and 1 rad/s angular frequency (see Figure 2). 2
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Figure 1: Sample stress and strain signals from an oscillatory 102_;

BUSUIUUUTIIRROR e, e Individuals with fibrinogen-related disorders are more
susceptible to bleeding.
e Tunability of gel structure and mechanical properties
has lead to interest in fibrin scaffold implants.
e Fibrin implants must closely mimic structure and
function of target tissue to promote cell viability and

rheology experiment [}

Where (G) is the shear modulus, tis time, Tis the

strain, y is the stress, w is the angular frequency, |

and A is the relaxation time

e Storage modulus (G’), which indicates a gel’s ability to
elastically respond to deformation, can give insight i 7 |

| subsequent healing 34,

Future Work
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on the physical characteristics of the wound gel. e

O These properties are important since wounds are
Figure 2. Storage modulus vs time for 1, 3, 6, and 12, mg/mL fibrin gels at 37°C.

constantly subjected to constant strain and e Utilize confocal and scanning electron microscopy imaging
deformation in the body. T techniques to determine the impact of fibrinogen
e Turbidity is a measure of how cloudy or opaque a e concentration on the microstructure of fibrin gels.
material is at a chosen wavelength. As a fibrin clot il J— e Given the relative simplicity of turbidity measurements,
forms and becomes more structured its turbidity £ | determine if rheological and turbidimetric results can be
increases. : used interchangeably to describe microstructural changes.

e Further explore temperature effects on fibrin gel rheology.
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