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ABSTRACT

Fibrin glue is a local hemostatic blood product, which contains 4 major
components; fibrinogen, thrombin, CaCl, and antifibrinolytic agent. Problems in fibrin
glue preparation include 1ow fibrinogen concentration, time consuming, using the
special device, and unsuitable ratio of fibrinogen, thrombin, CaCl, and antifibrinolytic
agent. This study aims to develop the fibrinogen and thrombin preparation method in
order to give high concentration, high quality, less interference, simple, and could be
prepared in routine laboratory in hospital around Thailand.

To define an appropriate fibrinogen preparation, citrate-phosphate-dextrose
(CPD) plasma was used in this study. Fibrinogen in plasma was precipitated by

(1) _cryoprecipitaton (C), (2) repeat cryoprecipitation (RC), (3) saturated ammonium
sulfate precipitatidn (A), (4) saturated ammonium sulfate precipitation and followed by
-cryoprecipitation (AC), (5) absolute ethanol precipitation (E), (6) absolute ethanol
precipitation and followed by cryoprecipitation (EC), (7) 10% ethanol precipitation

(10E), (8) 10% ethanol precipitation and followed by cryoprecipitation (10EC), (9)



polyethylene glycol precipitation (PEG) and (10) polyethylene glycol precipitation and
followed by cryoprecipitation (PEGC). The result showed that all of the precipitates
were dissolved in the supernate that leaved for reconstitute except the precipitate from
PEG and PEGC. The precipitateé from 10E and 10EC were not diésolved after stored
at —20 °C. Protein in fibrinogen solutions from precipitation that determined by
Biuret’s method was no statistically different (p>0.05). Albumin in fibrinogen
solutions from precipitation that determined by Bromcresol green method was statistically
different (p<0.05). The highest to lowest albumin represented as g/dl in mean * sp
were fiom C 4.5 T 0.8 (n=12), RC 4.4 £ 0.8 (n=13), AC 44 0.7 (1=13), A4.0 £ 0.6
(n=13), EC 3.6 + 1.2 (n=8) and E 3.2 =+ 0.6 (n=9). Fibrinogen concentration in
fibrinogen solutions from precipitation that determined by modified thrombin time method
was statistically difference (p<0.05). The highest to lowest fibrinogen concentration
represented as mg/dl in mean T SD were from AC 1452.7 + 515.0 (n=15), A 1373.0 +
468.5 (n=15), RC 12513 £ 508.5 (n=15), E 825.3 £ 209.8 (n=10), C 735.2 - 325.8
(n=15) and EC 554.8 + 254.2 (n=7). Fibrinogen concentration that determined by
Ratnoff’s method was statistically different (p<0.05). The highest to lowest fibrinogen
concentration represented as mg/dl in mean =+ SD were from RC 1,160.3 T456.5 (n=10),
AC 963.6 2182 (n=10), C 856.5 1411.8 (n=10) and A 706.6 +259.4 (n=10). The quality
of fibrinogen from precipitation that determined by thrombin time method was no
statistically different (p>0.05). The quantity and quality of factor XIII in fibrinogen

solution from C and RC was sufficient to stabilize fibrin.

Thrombin preparation method can be performed in this study. Thrombin
preparation by E, A, and PEG were compared their activities with acetone
precipitation, the original method, by thrombin time method. Thrombin-liked activity

of thrombin solution from acetone, E and PEG precipitation could convert fibrinogen



VI

to fibrin, while as A was not. Thrombin-liked activities of thrombin solution from

acetone and E precipitation were higher tkran PEG precipitation.

Cryoprecipitate, repeat cryoprecipitate and thrombin from E were prepared in
lyophilized form to define an appropriate ratio of fibrinogen, thrombin, CaCl, and
antifibrinolytic agent for fibrin glue. Their stability, adhesive strength and elasticity
were studied. The results showed that the stability of fibrin glue from C and RC
contained 7.5, 10.0 and 12.5 mg/ml EACA, and thrombin from E contained 40 mmol/]
CaCl, in 2:1 ratio were more than 7 days. Their adhesive strength were more than 200
g/cm2 and elasticity were more than 5 mm. Fibrinogen concentration in fibrinogen
solution prepared by this present study and cryoprecipitate prepared by Thai Red Cross
Society were not statistically different (p>0.05). The fibrinogen concentration in
fibrinogen solution from RC was higher than the others. The stability and elasticity of
fibrin glue prepared by Thai Red Cross Society were also the same as our preparation

except adhesive strength was less than 200 g/cmz.

This novel fibrin glue preparation method has a high fibrinogen concentration
and high quality, and thrombin preparation is simple. It could be prepared in all routine
hospital laboratories and low cost. This preparation method should be studied further

for sterility, toxicity and clinical trial.
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