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6,�HA��� P "�#8�?� (-L�5 K	 (�+!M�  � 60��Q#� R2S (�#�� �8�� ��&� ����=+, 5 G��  

���

���	� 
�� 60��Q#� R2SP�!� �+!M�  � T�A� K�)�*�#C G��5 

 � (��#2''C �� G 5�''�� I''& ��''�0& �''BU 6''L��U ��''+F�

 ���C V#��	 �� 5 (%����� 6��5��� ��C��& G-�� R#!P (�,

����.�� X��P5 �)�'0��Q#� 6E'8� Y%'U 5�  � Z=A�� G��5

 �'B� Z'L��� -'0��+, (��=E+F 5 G��C X#Q�5�	�Z#=A'	 6

���� I����[  ��!�+, �� I�@*)�:�.(

�� X��P�� 5� �� G��5 K'��C �� G-'. I'#B	 5 (��'\	 D

���)]�'*�	� '� �]�'*���, (6'� /��'!� �� -'.�C.D�'�

 �� X�� (��\	P��^-'00&�-,� G-'. I�.�Q�� (�+!M�  � G��5

 EF 5 I#B	 �-_��6)�*�0`	 Va�(�'#5 I���A '�/5� ��  6'� b

c�C �d�#^��*P ������ G-��+6�,(��'U5 ��'e�+e 6!5��5 

%, 5 �����*�	 I0#�!f�C -.��* ��R2S  � G��;�!� G- �',(

�#�Q�06*�	 #�+!M�  � G-. -(��2'�� G-0,� 6b"��'8 I'C 

�5%�� 5�6�!� G-. g�d� ��BU �� )9b�.(

60��Q#� R2S B	 '#h�'!�  � b��'� i'��C �� G-'. I

�'C �'� 5 �)�'0��Q#� j'Q0� ���'0F I'C V#��2'� ��< IC ����&

�5� �,(��Q#� ����& h�!� �� �+!M�  � 6C�!� I#B	 �)�0

�6��. .6C�!� �5� �� Z'���F  � G��;�'!� �'C �)�0��Q#� b

V, 6��#+#. 6'E� b����'	� ��S V#��'�P �'� b��'=#E^ XE#'	�

 6� G��� h�!� "�;*�! ��'..�h�'!  � G-'�P �'!� I'C 

6��#+#. Z���Fb6� %#� 6Q��_� (���� -.�C .��'k� ���'0F IC

�� Z=*� �C h�!�b�� Z=*�  � (���  ��-�� l#Em	 �)�0��Q#�

 6� �U IC G-. �)�0��Q#� 3#_n �-. I�@* IC �\0� I& -���

 ���&�''� �''#*�_� o,�''& 5XIII''� 6��''.)�b�.(�5� ��

 �'B0	 %'#� "�;*�! D�#���P �C h�!�99%5 �)�'0��Q#� I'C

 ���  ��-�� '� h�'!� X#��Q*P 6-'0e)�.(�'C h�'!� �5�

6E� ��=#E^ XE#	�)PEG(�#�c5 %^#5 G��C ��'!� X'=+�

-0e �##m	 �)�0��Q#� ��=E+F 5 �����!).(

V, �)�0��Q#� G��� h�'!� %'#� X#��'	5�� q'!�	 X#0S

6� ��. .�'C h�'!� -�5� r'F�C 5 G��'C j��'! X#��'	5��

st�'''Q���	 h�'''!� �uu%�+'''!M� �� ��'''U�� �)�'''0��Q#� 

6� ���^)�1:�u.(

''��C ��  �''0,6�,��A''e  � (I_''!�	 ��''L �� bB	''# I

S� R2#�Q�06CI�'C �)�'0��Q#� G����20&  � 6Q#&�	 "��8

 (5�^ X#Q�5�	�!�.(5�'^ X#Q�5�'	  � G��;�!� 6'� -'���	 

o0&�5 rF�C �'C G-'00& ��'B� -'#*�	 5 6���C h�Ed��� (�,

 ���&�� I#EFV�� G-'0,� (%����� v���F  5�C 5 6��2�� 

G-��#^ ���^ .��! �� ��* �,(��'#o'.�e ��',('��5��� 6

UB	 �B#Q�5�'	 I#�+'!M�  � X(��2'�� 6I'���^ "��'8 

�!� .�'C h�U q!�	 X#Q�5�	 >#E@	 Z'��	� b/�'!� �'C 

I_*�d� (���� bI'0�%, X���'^ �'w� �� 5 I���^ "��8 (�,

ZB! 5 f�C 6����& �!� ��Uf�)��.(


 ��� �
���
x��  � G-. D�\�� I_*�d� 6C�\	 ��C .'C �+!M� I'!5#IE

�� y� ��P V�-'! "���#! ���_�� -n �% � G��;�'!� �'C 5

G�H�'!�Hemonetics (PCS2)  b�'n� R2'e  � -'_C� � �

G��'& I'_U��� ��'� ��'���� ��� �'! I'C I& 6��^-00&�-,�

-���C)1u=n(I2'#& �� b�',(j'+U 6��'	 I'! �� 5 (�5P

(��� °C�u:H�B-. (��- .���'+� h5{ �'C y|! I2'#&

�� �+''!M��''�� (°C���e b''�-''. I''#B	 �.B	 �''BU''# I

�#�Q�����& b�)�0 X#��'	5�� "�;*�'! �'C (5�2'� �Q2'� �C

 }�E@� 5"-� IC�uI�#c� �5� �'C rpm�uuu )�;�����'! 

-���^ .6�5� j��� stM��& *��6-'. �� h�'!� 5"���#'! 

V�-!1/u�ZL �f�-���^ .�� ��'U�� �)�'0��Q#� �wEa

�C �)�0��Q#� G����20& 5 ����& b�+!M� o��'� P  � G��;�'!� 

�%'�f�)Assay Max Human Fibrinogen (FBG) ELISA 

Kit, ( ���^ ���c 6C�� �� ���� .V,�)�0��Q#� �wEa X#0S

 (��'�_�� �5� �C /5M'& )Clauss(6C�'� �� -'. .X'�� ��

o��� PbI��+� f�'�P�	� G�H�!� �� X#Q�5�	 ��~L �� �,��%

���_��()�&�|+&SDA I2���� '(�@* /�'!� �'C 5 -�-. I

IQ'!�$� �)�'0��Q#� �'wEa b���-���!� 60$0� 5 I�@* ��� 

-. .5 "��#|#!������& IC X#��	5�� "�;*�! ���+� I��n� �C

 3'E�@� (�,��� �� }�E@� ���& IC�=�� °C��b°C1�b

°C1u:b°C�6'!��C ���� �)�0��Q#� h�!� �C ��� �#[�	

���^ ���c.

wEa �[� 6!��C ����C �)�0��Q#� 3E�@� (�, �F�'!

 ���'+� }�'E@� �'C �-'�C� bI�@* Z#=A	9G����2'0e I'��+� 

�#�Q�5 �)�09Q�5�	 I��+� #Q�5�	 bX#�'wEa �'C Xq'!���

NIH �u)-L�5 K�NIH �C��C �/��	1/�X#C -L�5 6EE+*�

 �!� X#Q�5�	 (� G����2'0e 5#�Q�q'!��� �'wEa �'C �)�'0
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���

mg/ml �9CI-'�P �'!� .|'! �Q2'� y � 6';E�@� (�',

 �Q2'� Z��'. X#Q�5�'	 ��E$� IC �)�0��Q#� G����20& �',(

�:�b1:�5�:�I#B	)9=n(I'�@* Z#=A'	 ��'�  IE8��MC 5

-. (�#^ G �-�� .

bX#Q�5�''	 I''#B	 �''BU �-''�C� ����''_� X#Q�5�''	 I''& 

V#2'E& -'��E&  � 6<�E@�196'E#� �f�'� ��'� ����'	�5 

6� I#B	 b-.�C-..M��+! ��_� �C I'*�* Z��� �� X#Q�5�	 

IA#. 5�'L I'& (�(�D�'^ ���'� 5 IA'#. b�'!� X*���'& 

5 -. I�@�� }�E@� I*�*-���^ 5"-'� I'C1uI'�#c� ��

���c G�HA��� P (���-. G��� .��C5�GI*�* }�'E@� -'. �'	 

stM��& G-. I�@* (�+!M� ���^ ����0=� 59I�#c� �'H�� 

���c 6��� �*�L ��+, IC���^.I*�* st��-\� }�E@� -.5

"-� IC�uI�#c� �5� �C rpm�uuu )�;�����'! -'���^. �

j��� 5� �6� 6��'+� G��;�!� X#Q�5�	 ��E$� ���0F IC ���	.

�#*�_� ��%#Q�5�'	 �#�'!� X6,�H�'!� 56 � G-'. I'#B	 

I��+� �,((�+!M� 1u�;� )"��8 IC6��	5� (G��;�'!� �'C

���2C�!  �(�?��� 86)CBS 61.50 STACHROM(5 �P 

������5��`|''!� �5�(�����''� ���-���''!� I''��+� �''C I2

G �-�� ^#�(5 -. V,0S#�P ���_�� ���  X� �'C �,#�Q��)�'0

 ��^ �Q[ '�-.'!��C �'BU6��'���-(Q�5�'	 #Q�5�'	 bX#X

I''*�* �5� 5�  � Z''8�L (�)9n= (,�H�''!� 56)9n= ( ��

 �',���(ºC 1� bºC�5ºC1u:H�'B(��- Z'8��� I'C 5

� G����2'0e �'C R'#&�	 D�'H0, �� 3E�@�#�Q��)�'0b��'�  

`A	#��^ �Q[ I�@* Z�-.

!��C �BU6*��P #e %#;6�#�Q�Q�5�	 5 �)�0#I��+� bX �,

�''C�5(''E� �) 6�e���M''# -�u%�) 5 -�-''.  ��''�5��`*�

Z8�L J��  � y� �P#%('!���e 6CP �C 6b �� ���'� '�C�6

���^ ���c.

''!��C �''BU6^-0Q2''S "�-''c 6"�''_dc �-''�C� �� b

.#IA�(��'_C� �C 9/�×9/����'!6I'e �'�� '� �P �d'! i

B	 b��C G-. �!MC-0!#-'. I.�'!MC-0! �d'! y|'!

 �'wEa �'C �)Me q!�	 G-.�9�#� �� D�'^5�`#'E6*#�'�

-''. G��� o''.�� .� R2''S#�Q�''06)e�	''#� R#�Q�5 �)�''0

Q�5�	#X(�C�5(MC-0! �d! 5� � G-'. �'!�-'. I'�@

�!5�st�_ ���C �d! 5� X5�("-'� I'C 5 I���^ ���c V, 1

�'�� �� �F�!(ºC�� -�-'. I'C�`�� .R2'S ���@'n

�#�Q�06C Z8�L #. I'_dc 5� X'#IA�/u���'! 6��'C �'�� .

!'|yC'G�H�'!� i+e �Tensiometry )5 '#� ��'+*P ' K(

-. (�#^ G �-�� 6^-0Q2S "�-c .

''!��C �''BU6"�-''c 6��2''Ae)Tensile Strenght(b

�5-L�6E#� � G����20e ��#*#�Q��wEa �C �)�0 �,(3'E�@� 

9� b�1b�b�95�96''E#� 6''E#� �� D�''^ �''�#*''C I��''<

 �C I��^�-U�6E#� Q�5�	 ��#*#q'!��� �wEa �C XNIH�u 5

9u �#*5�`#2Ee ��#��Ee V�-. }�E@� -.��C(G �-�� ^'#�(

G�H�!�  � oAe "�-cTensiometery  )5 ���'+*P ' K'#(

-. G��;�!�.

V'', I''_*�d� X''�� �� o��''� P  � G��;�''!� �''C X#''0S

�ML ����(G�5� �� 9�f�� b-. 6!��C I�@* %#* .

�� ����� 
CI� ��<#H��#Xb�'#� �'wEa ��%#�Q��+'!M��� �)�'0(

*5�''# Img/ml �/u±�/1j''+U �''���& �� 5�5P(G-''. 

mg/ml �/�±9/1�G �-'�� ^''#�(-'. .��C�'0C�� X'#H��#X

� ��-''��#�Q��� D�''	 �)�''0ml ��b�''���& mg 91±9/1�� 

�6-.�C.

�#H��#� �wEa X#�Q�*�?'$�!� �)�'06�'C bG����2'0e �� 

�5� /5M& bmg/ml �/�±��f� �5� �C 5�'C �% I��'<

 q!��� mg/ml�±��G�5-'$� �'C ��:9�_	#'# ��-'�� X

-. .* IC� ��$ '�Xe �',  � I'e '# ��	 b�+'!M� I2��st�'Q ml �

� G����20e#�Q�'� ��?'$�!� �)�'06��C�'0C b���'^���-'�� X

�#�Q�� G����20e �� D�	 �)�0#�Q���	 �)�0�st�'Q mg 1����

6E#� � ��#*6-.�C.`A	 ��� #� I�@* Z'#'C %I� ��'< '#H��#X

�/u±�/���[ #��'C I.� -'8��#�Q� �C �)�'0�G-'. �'��  �

 5�  � �'���&(� �Q2''� #�Q��� ��'U�� �)�''0 I''C G����2''0e

�#�Q�� �!� IC ����& �� ��U�� �)�06P�� Ie -�� X#�� ��%

 C�!� �5�6��'	5�� "�;*�'! �C #�5-'L �� X�%��'C.

��U5 $n�5 -��C 6�  � #�Q�L�� �� �)�0#I(f�C 1uue#�'E 

�� ��''�*�� �''� P�oSDS-PAGEe�''L 6�  � ''�~''c X#I

��C)=.Z�.(

��� �[� 6!��C ��b� �wEa #�Q�G �-�� �)�0 ^#�(�C G-. 

�5(9*�?$�!� I��+� 6�,��� �� (C 3E�@� '#� �H�� '# ��%

C h�!�'�	f�(�  � #�Q���� �� �)�0(°C1�)mg/ml�(
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6,�HA��� P "�#8�?� (-L�5 K	 (�+!M�  � 60��Q#� R2S (�#�� �8�� ��&� ����=+, 5 G��  

���

�'6C'.�'-)u9/up <.(��',�'�� (��X#	'(���  � �	f�C 5 �

	�'C 7�'F�'��%�� r'?$� o'#� ��'Q0& �� �)�0��''G����2 

-A�)����+��.(

��C'!��6�wEa �[� �,(� 3E�@� #�Q�5 �)�0 Q�5�	#X

C'��5(!'`A	 �F�#I�@* ZQ�5�	 �Q2� o,�e �C b#IC X

�#�Q��)�''0)T:F(b`A''	 ��''�  #o,�''e I''�@* Z�5 I''���

G�	�e �	�`A	 ���  X#�Q2� �� I�@* Z�:�=T:F G-,�A'� 

�6���^)����+�1(.

!��C ��6�#*�_� ��%#Q�5�	 �#Q�5�	 �wEa bX#�!� X6

,�H�!� 56G �-�� ^#�(������5��`|'!� �5� �C G-. (I'C 

	�	#RNIH 1/�±�/9C'0��� �''I�:��5�/�±���C

T^	�:�$,�$ '�,?��%l�! ��"? ��%$�/:d ���!�d &*G,:����Q &,�.

%+����Y%+� ������Q &�mQ��� �d��I� � S�%:d .�I:��I- ��"SG

5���d!�D�8.

�:�,IIl5� *'� �II- �d��II���(:����IIQ S�II%:d�.�
:����IIQ�.

��Y%+���1:����IQ�%I+� .��6:!�d �I$,�$ I ,��:��%$�/I:d

?���*G,: 

�!�,�$�:�- c,+� '! T#�0 ��%$�/:  �� *G,:���? CZ5\
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X#Q�5�	 (��-���  � ��w0� b"-'� �� 60��Q#� I�@* Z#=A	 

 � ��+& ��� �u6� I#��[ -'.�C.'0_� �M�'�� 6���('C#X

�����-(Q�5�	 #I*�* X�(,�H�!� 56�,��� �� (G-'. �e{ 

�.�-� ��U5.

!��C ��6*'#I'�@* %b�Q2'� ���'C f�'C T:F ��5%'�� 5

60��Q#� R2S IC V#2E& -��E& 5 -#!� K#��%H���	br'F�C 

* ���  o��%�� -. I�@* %# .�Q2'� �� I& ��� ��A� ������

IC�X#Q�5�	 IC �)�0��Q#� )�:�F:T= ( �Q2'� �C I2���� ��

�:�F:T= b"-'� IC I�@* %#* ��� ��'��� o��%'��  5� .

V#2E& -��E& ���+� I��n�IC�:�F:T =  b�� I�@* %#* ��� 

 "-''� I''C9 5� 5I''C -#''!� K''#��%H���	 ���''+� I��''n� 

�:�F:T= b"-� IC �� I�@* %#* ��� 9/���� o��%��  5� .

!��C ��6^-0Q2'S "�-c 6� R2'S #�Q�'06q'!�	 

G�H�!�Tensiometry  )��'+*P ' K'#�5 (� ��-'�� b'#5�(

C D f I� ��<#H��#Xg/cm299 I0��� �C 9:��_	##-'. X

� 5�C X#^-0Q2S "�-c �H��6� R2S #�Q�06��C .

��2Ae "�-c6� R2S #Q��06G�H�!� �CTensiometry 

 bCI� ��<#H��#Xg/cm2�±�uI'0��� �'C ��:9�_	#'# X

-. ��-�� .��%H���	 ��5%�� �C#!� i#-b[�'	 #�("�-'c �� 

��2Ae6� R2S #�Q�06-A� G-,�A� .

X#Q�5�'	 G-'00& I'#B	 IE#!5 6L��<)TAD = Thrombin 

Activation Device(:

Iw;$� Z��. IE#!5 X�� �5 X*���'& �P �� I'& �'!� (

glass bead(�5�5 5 I�.�� ��U5 ��_� T��%	 (��C 6��,

 (���� I''& G-''. I''#Q_	 �P Z''��� �� �+''!M� 5 X#Q�5�''	

 (�,��E#�11/ustM��'& q���'. ��'\�� ��'w0� I'C �5�'=#� 

6� Z���!� -.�C .V', 6'U5�� (���� IE#'!5 X'�� X#'0S

 ��E#� (5�L�!� C bI6	��8 6� I&�	 ���	 Z'8�L X#Q�5

 C �� I��+� ���� Iw;$� X��  � Z���!� "��8)Z='.1.(

$d! ��~L ��6';0� ��'C �'C 6)5 X*���'&glass bead ( 5

� b�+!M��Q�5�	 �0\#X)�Ee '� 2'Ee -#����'	� 5 V(r'F�C

`A	#Q�5�	5�� y`E|+e Z#'0''.  �'Z='. �'C 5 G- (�'#^

I�@*bX#�	5�� �k&� 5 G��'& h�'!� �+'!M� (��'�_�� (�,

6� 5� ��!  � ���	�G��;�'!� X#Q�5�'	 ��E$� ���0F IC 6

��+� .

T^	(:.�����Q �8::  ��;Q �5�+�)TAD(

��� 
�  � �-,� �� I_*�d� X�C�68�?'� #�� P "� '�,�HA6

e�	#� R2S R#�Q�06)�#�Q�Q�5�	 5 �)�0#X(B	'# � G-'. I

�+!M�(��2�� -L�5 6-C �	 b��C �'!5 X#'C ���'�C IEI'�i

��C �� �� 5 G��! �5�(B	#� R2S I#�Q�06�!� ]�*�	� 

����.

� ��?'$�!� �BU �n�L I_*�d� ��#�Q��5�  � b�)�'0

 ��	5�� "�;*�! �C h�!�#G��;�'!� 6Q< T��%	 ZC�c X-'. .

����C�'!� �5� �'C I'e ��� ��A� �6��'	5�� "�;*�'! #Xb

�6��	 ���	�st�Q � �	 #��%�%�#�Q�� ��'U�� �)�0 ��e �'��� �

��+� ��?$�!� .EC�c#� �-'. I�@* �#�Q�I'C Z'8�L �)�'0

 Q�5�'	 ��~'L �� 5 -'. l;L 6C��#��'�  "-'� �� X

�5-L�/���[ #Ib`A	 I�@* #Z-..

_*�d� ��I���2*P o����'=+, 5b���'0F I'C �+'!M�  � 

� jQ0�#�Q�� 5 -. G��;�!� �)�0# �IC ��-'�� ��?� '���(

��	5�� "�;*�!#X��C )��(.I_*�d� �� b�n�L o,�e �BU 

��?� V\L6��	5�� "�;*�! #��e  � bX�j'Q0� ���'0F I'C �

�#�Q�-. G��;�!� �)�0 .

� ��''�''!��C �''BU bI''_*�d� X6� �''wEa #�Q� � �)�''0

 �'� P�f� o'��%)Assay Max Human Fibrinogen = FBG 

ELISA(� �'wEa 5 G��;�!� #�Q��5-'L �� �)�'0mg/ml �

±���G �-�� G����20e �-. (�#^ .� �'wEa#�Q�V', �)�'0 

0S#�5� �C X/5M& )f�'�P�	� � G��;�'!� �'C���'�_�� �%((

C �P ��-�� 5 -. X##_	 Iq'!��� ��< mg/ml �±����'C 

C
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6,�HA��� P "�#8�?� (-L�5 K	 (�+!M�  � 60��Q#� R2S (�#�� �8�� ��&� ����=+, 5 G��  

���

I& C#*�_� �H�� '# ��'�_�� R'!�0� �(�#�Q�6'� �)�'0 -'.�C .

$''n�5 -''��C ��~''L6�  � #�Q�G����2''0e I''��+� �� �)�''0

�#�Q��� �)�0 �C �!6�CSDS-PAG b���� -�~'c X#��'C I.

��2Ae "�-c6��2� IdC�� I�@* #+6� �'wEa �C #�Q��)�'0

 e >��''. ���''0F I''C 5 ����#'';6h�2''$� R2''S 

�6��.)�9.(^-0Q2S "�-c6�'#� �'wEa �'C %#�Q��)�'0

 '� qQ	��6-'.�C)��b��b�1(.��'+_� �'	���'C �5� X(

� ��?$�!�#�Q���e b��2'�� ��'�  � �)�'0���!�#|#'!��#��

� �''wEa 5 �''!�#�Q��P  � Z''8�L �)�''0mg/ml �u:1u

�6-.�C)��.(V,0S#6� X� ���	#�Q�Z���F q!�	 �� �)�0

 '.#+#�6�'E� bZ'`*� -'0��� 6'	�#E^ XE#5 ��'` '����P �''# D�

 ��� h�!� ����& �� �+!M�  � "�;*�!)�.(� �������'� X

� �''wEa#�Q� � �)�''0 mg/ml �u � ��A''#C �''	 mg/ml 9u

�6-.�C)�.( ��-'�� bZ'`*� �'C h�'!� �5� �� '���( �

c�C G����20e �� Z`*�6_'n �-'. I�@* rF�C Ie G-��� #3

�#�Q�*�_� o,�e 5 �)�0#���e�� �XIII�6��.)�b�.(

C�!� �5� ��6���P �C #� "�;*�! V#%�����f�C �6� �

��''Q*P#`A''	 �''C I''e G��''e h�''!� X#I''E��-� I''�@* Z

''�6�+�''�-)�.(C�''!� �5�6''E� �''C 6''	�#E^ XE#� ��''`''# %

�c5 ^#V, 5 G��C �0S#b��'e x5�'.  � Z'Qc �!� D f X

Q�5�	5��# �C �� X��+� h�U)1u.(

V, I_*�d� X�� �� �C ��� �#[�	 X#0S �h�!� ��%#� (5

0��Q#�'	 �)�'! q!�''� "�;*�'��	5�#'� X''� �� ���'6C�

 ���^ ���c .����'C I'e ��� ��A'� ��	f��� X'#h�'!� ��%

�#�Q��� �� �)�0'�(˚C1� ��C .�%'�� �� o,�e �C��'�� ob

�#� ��?$�!� ��%#�Q�o,�'e �)�'0��'�� .�'��'�� X��'C �

!��C6BC�A� 6q!�	 Ie���2*P -. D�\�� o����=+, 5b

�.�� ��C�d�)��(.

X�� IC IU�	 �C V, I�@* Z#=A	  � y� I&-'�5� ��'� 

 �@* �� %#*�0��Q#� I'�%\	 I'�@* 6	-�  � y� 5 G-.  �aP I

6� ��'+F� �� 60#*�'C G��;�!� ����� �� �!� D f ��* b���^

 6'L��Ub��'. (�#^�'EU %#*�''0��Q#� -'�5�  � .Z''���F  �

6��P 6'� G-'. G��;�'!� K'#�#*�0��Q#� bX#0#	5�'�P I'C ���'	

 G��'.� -#'!� K'#�5���&�0#�P ��E#2'�� 5 -#!� K#��%H���	

��''+�)11b1�(.�I''C -#''!� K''#��%H���	  � I''_*�d� X''�� �

-. G��;�!� %#* -n Z��F ���0F .������~L Ie ��� ��A� �

��P Z��F6�#�Q�*�0#�#ib* ���  #$� �� I�@* %#�� P q'�G�HA

 ��� o�%�� ��G[�'	 5#�(�'C ^-0Q2'S boA'e "�-'c65

�-� �-. I�@* ��� ��.

*�_�#Q�5�	 �#*�	 X#-q!�	 G-.TPD �5-'L �� NIH 

�/���''C I''0��� ��:91)1u=n(_	#''#-''. ��-''�� X5�''C

�I��� �,('_*�d�  � Z'8�L I(�',��� stM��'e o����'`+,5 

�.�� ��C�d�)1�(.��<  �6*�_� '#Q�5�'	 �# � Z'8�L X

I''*�* �5� � (�''#%�5-''L ��NIH �/9�''C I''0��� �:��

)1u=n(_	##��'�� �'C I'e -. ��-�� X�*�_� �'#Q�5�'	 �#X

� Z8�L  TPD �C��C (�6'0_� "5�;	5 ��+�6��'U5 (���

�.�-� .Q�5�	#��\	 X(� R2'S �� G-'. G��;�!� #�Q�'06b

stf�+_� �	f�C �wEa(�5-L �� 9uu��NIH �uuu -���� .

Q�5�''	 I''e G-''. G��� ��A''� �''��#�''wEa �''C XNIH 9u��

���''� �''C I2NIH 9uue�	 D�''H0, �� ''# G����2''0e �''C R

�#�Q��)�0bQ2'S "�-'c ^-06�	f�'C (���� )1�.(��~'L

Q�5�	#�!� �5� 5�  � Z8�L X6,�H�!� 56'!��C �� 6

C'�SDS-PAGE5 -. G��� ��A� $n�5 -��C6L�� �� #I��

e#G-,�A� ���*���E-���^.

�''� *�	 ��''`�� I''e ��� ��A''� I''_*�d� X''#Q�5�''	 -# � X

�+!M�(-L�5 i	 (�!� �5�  � G��;�!� �C 6��`�� �'���

5 G��C Q�5�	#*�	 X#-(*�_� #��'C R!�0� �(*�	 '#��'e -6

�#�Q�`A	5 X#���� �� I�@* Z.�'�5 G��'C G��'! �5� X��

���  "-��uc�#*�	 IC ���c I�#Q�5�	 -#� X6-.�C.

� ���V, I_*�d� X�� X#0S���-(Q�5�	 #�',  � Z8�L X

!��C ���� �5� 5�6���^ ���c .Q�5�	#B	 X'#�� G-'. I

�, ���  "-� �	 �5� 5� ��'�� �� �F�! (ºC��'	 b1

F�!'�� �� �'�(ºC1�	 5'��5 G�� �� ��A'#C �'� (�'�� 

°C1u:��''�e�	 D�''H0, �� 5 ��''C ��-''# G����2''0e �''C R

�#�Q��)�0b`A	 �F�! # � ��+e I�@* Z�u��[ '#'� I6-'. .

'_*�d� �'C I_*�d� X��I(�', q'!�	 I'& 6BC�A'� ��'��& 5

o����=+, 8���^ "��b�.�� 6���@+, )19(.

 � 6''0��Q#� R2''S �� �)�''0��Q#� I''C X#Q�5�''	 �Q2''�

 G��5 �#+,� �!� �������C (� .G�'	�e I_*�d� X�� �� �'	�X

`A	 ��� #V`$�2� 5 I�@* Z�	��Q2'� �� I'�@* D��c X�

IC�-'. G-,�A'� .I'_*�d� �'C I'_*�d� X'�� ��2'#��!� 5

 � I& o����=+, �'wEa �'C X#Q�5�'	 3'E�@� (�',)NIH 
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1uuu b�9uu b�uuu b9uu (�Q2'''� 53'''E�@� (�''',

 ��C G��''& G��;�''!� X#Q�5�''	 I''C �)�''0��Q#�b-''� �''�C�d� 

�.��)1�(.

� ���� R2S oAe "�-c I_*�d� X#�Q�'06�5-'L �� 

g/cm2�±�uG �-�� ^'#�(-'. .��%H���	 ��5%'�� �'C '# i

!�#[�	 b-#�(��� 6��2'Ae "�-c �-A'� ��'\ .'_*�d� ��I

�!�C o����`+, 5b� R2S 6��2Ae "�-c #�Q�'06g/cm2

9/��±��C 5 ��C IBU�	 ZC�c ��<6R2'S I'C �Q2'� 

��e  � Z8�L�!���#|#�����C �	f�C �)1�(.

^-0Q2S "�-c6��2� IdC�� #+6� �wEa �C #�Q�5 �)�0

 V, �d! G �-�� ��.��6���� G-. bCI<��(�%'�� �C Ie�o

� �''wEa#�Q�V'', �d''! 5 �)�''0 ��''.��6"�-''c bG-''. 

^-0Q2''S6�%''�� �''� o6�-''C� .''_*�d� ��Iy&��''� 5

��`+,��^-0Q2S "�-c bo65�C (��C �,(�!�� 6"�

��_C� ICcm29/u�5-L �� g�9 �%'�� �C 5 ��C ��'wEa o

�#�Q�^-0Q2S "�-c b�)�06�%�� �o����)1�(._*�d� ��I

�'�b"�-''c ^-0Q2'S6�''C �5(I'`	 �'',(.''# IAcm21

�5-L �� �)M&  � G-#.��g99��C .

!��C ��6*#6'0��Q#� (�',������ X#'C I'���0S I�@* %

���&�'� q'!�	 �f��& "f�?	� XIII I'�@* b-'.�Q� ���'c�C 

 � ��+& �� 60��Q#��G�5� �� �F�! 96� ZL �f�� ��'. .

� �� '� �%'�� �''C I'_*�d� X��'wEa o�#�Q�I''C �Q2'� �)�''0

 �%�� I�@* D�`$�!� bX#Q�5�	�o��'�� .V', '0S#I��'n� X

�Ee ���+��2'Ee -#��%H���	 5 V'#'!� i#�%'�� r'F�C -�o

�����-("-� IC I�@* �'*� 6����'+� I��'n� 5 -'.  5� 

R''#&�	 I''C 6''�&M� -''.� Z''���F 5 V#2''E& -''��E& D��''	

 X#Q�5�	 5 �)�0��Q#�)�:�=T:F("-'� I'C �� I�@* b� 5� 

��+� ��-��� .

����� ���� 
6!��C � (5�C G-. D�\�� (�,#�Q�Q�5�	 5 �)�0#B	 X'#I

�'� X'�� h�Ed� �#;#& �H��#C bG�HA��� P �� G-.PG��5 �',

� R2S I#B	 (��C#�Q�06��C 6��2�� -L�5 (�+!M�  � .

������� 
 ���  
��� �! "��#�$	 %&�� IU��C �C g�< X�� ��'� ��'���� 

����� �!� I������ D�\�� .X�-C I'*��� ��^-02'��� IE#!5  � 

J��! �&�. (��C �+L� �M, ( �! 5 6'L��< �� K'+&

 ���!6� 6����-c 5 �=A	 X#Q�5�	 I#B	 G�H�!� -0��+� .
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Abstract 
Background and Objectives 
Fibrin sealant (FS) is a plasma derived product and has hemostatic, sealing and healing 
properties and is frequently used to reduce blood loss during and after surgery. Blood bank 
autologous fibrin sealants have no risk of transfusion transmitted diseases. The aim of this 
study was to obtain of thrombin and fibrinogen from FFP and study their in vitro properties for 
preparation of FS. 
Materials and Methods 
Fibrinogen was precipitated by use of protamin sulfate. Fibrinogen concentration was assayed 
with an enzyme-linked immunosorbent assay and clotting clauss method; the effect of 
temperature on fibrinogen precipitation was also evaluated. Thrombin was prepared by manual 
method and TPD and its activity was then determined using specific chromogenic substrate 
spectrophotometric assay. Thrombin stability at different temperature degrees was evaluated 
and clotting time was measured. Tensile strength and adhesion strength were evaluated with 
the tensiometry device. Clot lysis time was determined by a clot solubility test in 5M urea. 
 
Results 
Fibrinogen concentration precipitated with protamin sulfate was measured as being 73 ± 8 
mg/ml. The recovery of fibrinogen in cryoprecipitate was 93%. Thrombin mixed with 
fibrinogen had clot time of less than 5 seconds. Tensile strength and adhesion strength of fibrin 
sealant were 60 ± 8.9 g/cm2 and 55 ± 9 g, respectively. The average activity  of  the  thrombin  
produced manually was 59.6 ± 6.2. Adding anti-fibrinolttic agent to fibrinogen concentrate has 
no effect on clotting time and tensile strength but it causes the stability improvement of fibrin 
clot. 
 
Conclusions 
Fibrinogen and thrombin prepared in this experiment have appropriate properties for 
production of fibrin sealants. 
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