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N �1�P /D0�.� ���� � /91�1 ���� �� F �B1 �� H9I��>4�.
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�� ' U�R9�% �� ?1 ���R%�1 � V91�	 �#J�B �� � !W9�SB �.W� �=#�� M�=  /� !.�1� �7 2�5Vd+I )  �=#��V

F �B1 � >#0��%X01 '8#YB��� Q�  ?1 !50���  �1�W� 89�%�& � 8#��-0; >J)K 89�%:#� �� �1��� �� /& !�&1�%�

>�1 (/� M�� /)7�� �� � �9��N �?��1�* #0�=��)N �=R0; Z�* ?1 !9S* !50���  [\7 ��J��8�=#�� '�=�

/� >�� F7 �.W� T; �� ���;	�/=� I�� ]�)� �� !�#YB��� 2�)�� '[�U 3�#�1�%)#4 M�6 1 �� �>=�� �=�;

)HPs ( 8#��-0; �#0�B �1�� M?I V91�	 /&(L�S9��%��� �E�� M�N )!91�? O��9� >�* (>	1� 1� .8=91 ��

 ^��=E /=��&����4 ^1��=W� �=� _��.� !9��  2�5�� >#R#& !��9?�1 � �9��N �#0�B >��� ��� �� C��

>4�N .
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/� V�1� �7 ^I�5�� >�� �����:#� C�� �� ���;)Vd+I �HPs ( V=�1� �=7 ^I�5=�� �� /"9�W� ��

 A91� C�� )Vd �HPs ( ��%	1� �`9�X9 /� !X9�S  ��#"� >��-	 '!9�#�#	�#� A9�%  � ����a �J  ?1 .2�%�&

 / ��  C�� �� >��� ��� �� �1�� !9��  2�5�� !R#& ?1 !4��5B ��1��� /:#	 [��a ^��E ��	 �� �1

>4�N ./����b ?1 H#� 8#��-0; ]�)� '[�R	 2�5�� ���a /&cc9�N1 31S#� ' �E�� `�=� �=�#)� �9 � >#

 ?1 �%�& 8#` �#��/(S#  2�5�� ��?�� � �E�� 
±(�/� ���G� M�N�)#& �1?1 /� M�N >�� ��; .
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 >J)K �� ! �" 1 8#��-0; �#0�B �#"� �� /&(L/� �E�� M�N !� ���� ��& � �	>4�N ^��E '/=� ���=b /=&

 /� � �1�� [�5� '��& M�6 1 3��? ^�� ! �" 1 ���#  ��#N��&�C�� �� /"9�W� ��� ���G� H9I�� A91� ���

�� �� F �B1 �� )C�� ���Cohn �Kistler-Nitschmann(?1 H#� /��L9 F#)WB �E�� >4� .
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1&��&' H,�"I!J 5,!"�KL5=�	 B�M � 57*�# N3�:52- ('��A2: � �"� 

�� 

���	� 
+��0O%� �PCQ �	 �4 H,�"I!J H� �:5= )' 8,4 R&�,!�*

 �		1� R%#�* �,& 	"3 .Q�PC>��TH,�"0I!J G5=�	 B�M 

1� U,&"��.�' �"C-� U� 17�.F��0V (�0��	 �	 R0/ 503�4

 1� E	�O%*' ("# NWX 8:�/ �0PCQ � 		�M>��B�0M 

� U0,�"A&'�Y,: �0�' U,&"�"Y,: �*' 1!"C-� (J G5=�	

 1� E	�O%*' 1&'��2,4 (���	 �	 � R%03'	 Z��0� [\�' R/ 	"3

 57%�,& �,!��%A!' � Z��� �����	 R4 �	�])T�.(

��� � 1��,2,03"A�.,� `'"# 6�*' �4 G	5a%� G�:

 ���� 1A�b"!",4c1&��0&' G�2*\� H,�"I!J d,Ce� G'�4 H,

�"= R%��M +�*')�.(6�0*' �04 H,�"0I!J 1%a70= 5,!"�

 f"*� ��� H:"/ g*"� ���* �	 h&��' �4 1:	(Cohn) �

1&�iV j7V 1k �	 � �A���J E5-%� +9��' �	 8&'��A2:

 B�	)R00:	�l�� (�00��M +�"00=)>T�.(�004 ��� H00�'

 H,c���0� ���0* �04 H,�"0I!J �0,!\X [\%0#' 6�*' G�0:

 m7� N,P7� �4 � �2*\� 107a� 1C=' h��D pH �0PCQ T�0�	 T

1� H,c���� �PCQ � 1&"� +�5] Th&��' 53�4 .R4G�"0k R0/

 H,c���� �F�	 R4 �I�& H,�"I!J �	 �2*\� G�:pHH,��� �0�

 1� f"*� �%@,4 h&��' �PCQ �4 �507/)�T�.(��0* 507n

 ��0* �	 T8&'��0A2: � H:"0/ ��/ )' 5a4�l� � �C�0,/

H2@,& (Kistler - Nitschmann)�� 310�.V +'�,,o� �4 1

5&	"2& R�'�' '� H:"/ ��/ �	 E53 ��2D')?.(

��� ���* )' +��ID H,�"I!J 5,!"� G�: �04 d,0Ce� )' 

� h0000&��' ��� �	 �0000: )' E	�O%0000*' T1�'�M"��0000���/

H� � 1�'�M"�����/ 1� 1I,/��"& G��J 573�4)����T�.(

m0�'� p�*�*' &�0��	 H,�"0I!J R0,i� ��� H��0� )"07: T1

 1� ���* �	 h&��' �4 �2*\� 8�9�� 6�*'�4 503�4)��Tl.(

R4 1C=' h�9	 )' 507���ID ��� H0�' G�,M��/ :��h0X'�� 

R4 ��� H�' �	 5,!"� 1� 1:	��I%D' 14"Cq� +�"= 50&	�M

��0*' (�0*J (J �04 (	�0/ ��0/ � �2,] (')�' h&��' ��

R4 � �*' G�%/�4 53� E577/  ]"%� h&��' 0%X'� ��� �04 1

��� �00� � (",00*'�%C,���	 r��00# �"s00-� )' �00F�	 G�00:

1� 	"3)�.(

���0* �	 h&��' �4 �2*\� 8�9�� ��� R4 H,�"I!J 5,!"�

 �PCQ �4 �>���%@0,4 d,0Ce� 507�)�,& T50=�	 B�0M 

�0,2# B�0& R04 1q0*'� 5X �"s-�V)�0,2#>()' 107Q

 1� H,�"I!J 53�4)?T�.(H�' R4 �P& R/H�' G'�V' )' R0CX�� 

(��) T57�'�� R7�.: � �4 R4 '�! �*' )�* E	�* �"P7� (	�0/ ��

 RCX�� �	 ��� U� T57�'�� t0OX �4 1��i& 5,!"� 5X �	 G'

5�	�M '�V' � R�'�' �"s-� �,O,/ .


�� � ��� ��
	"4 14�W� u"& )' E53 B�W&' Ra!�q� .R4H�' �	 1C/ �"k

 8:�/ G'�4 Ra!�q�pH �5* ���4 )' �: +�%*' N�/��9"0� 

N,0P7� �	 � 50�	�M E	�O%0*' H:"/ ��� R4 E53 R,i�pH 

�"C-� �04 '50%4' Th0&��' G9�04 �0PCQ G��X 17,c���� G�:

 5�'�C/ N�5*�>/�('.0,� R4 �9"� >v0,]� �04'�4 5&503 �

wY*pH E)'50&' �	 ['�0-&' )' RC,0*"7�54 �0� 503 G�0,M

 �x'�]pH 40RCD0yX �003 f�7%V' h&��' �"	".�04 h0&��'

 `"00C# R00V�	l�100O7� G�00�	 �	 � 500=�	 �?R00V�	 

1%&�* �"C-� R4 	'�M 3 R��z' 17,c���� G�:05.&��0UG�0:

 �	 1A,&�0A� (.02: N%�,* � 1�	��4 �'5� R4 .iW� h,%*'

E	��J f"*� � G)�* �"C-� (	'	 :0� G�004 17,c���0R0/0��

%��M0R0300:b"O��%&�* )' E	�O%0*' �04 � 50G�continuous 

�5�CEPA, Z 101 H 	�0AC2D �04 g>��/�>G)�0*'5V 

���M +�"= 1��� �"C-� )' f"*� .

hA3�G	�i7@,� �#�* ��� ) 0!' (�04 R�0��$� �	

 m�'� ���)f(1� (�@& '� 5:	 .

V�1� �7 2�5�� /#�B 

�,2# G)�*'5VVN/'�%�(vd+I):?>v4�q� �2*\� B�M"C,/ 

��� �4 H2@,& 0 �C�,/,i� �iV 1��� Z��� RIV )�"C-�

 R4 1��� B�& R4 G�,2# )' E5&�� G�VIV 1�G��0X R/ 53�4

�� %�*' h&��'(G��	 �	 � 8�9�� T?�1%&�* RV�	 	'�0M

 R4 G'�4 503 G�'50iF& U0&�� �	 G5a4 RCX�� �	 G�,M��/ .

�'5$��/��,2# B�M"C,/ V)f"0*� )' �0,2# H0�' 10:	

 1��� Z���IV R4 f"*� G)�*'5V ��*	 10� 50�J ()' R0/

 ��� �4 hI] H2@,& 0�C�,/ R4�*	 E5�J R04 T	"4 ('.0,� �/>

�,2# ()� �4'�4 �q$� fJ �	 G��	�	 � hX 1$��.� �±�

1%&�* RV�	 U� +5� R4 	'�M N: �D�* E	) 53.

1��� �"C-�IV R04 T U0&�� �	 E503 G�'50iF& �"0k 

N: 	 +5� 1k �	 � +�%*' N�5* ���4 �4 (��) R04 �D�0* �
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E��	 �TE��23 ���i4 T}>

�l 

�,2# G��X U&�� (��	V�� 5�	�M R��z' E53 hX pH R4

?/�R4 hA!' �'5$� ���5*�4 5=�	 .H�' H2z H,X �	 R/

R04 U&�� G��	 m��5� R4 T8�'.�'���1%&�0* R0V�	 	'�0M

E	'	 8:�/ 53.

R4 �"/�� g�'�3 �	 f"*� �"P7� ~"Ce� Tf"Cq� 1:	

 +5� R4�N: ��X �	 �D�* '50iF& (	) wY0* � 503 G�

 1��00�	 g�'�003 �	 b"O��%&�00* )' E	�O%00*' �004���R00V�	 

1%&�* 10V��# �D�* � 	'�M?��'50$� T�D�0* �	 �0%,! 

�/��00,2# B�M"00C,/ Vd+I ) �00,2#VH��00%2/ �004 N/'�00%� 

1s!�#�& (53 G)�*'5V .

V000*'50& G)�000� 1s00!�#�000,2# )' 17,c���0�Vd+I 

R00,i�High Pure Solution) HPS(:R004 �"00P7� [�00X 

1s!�#�& N: 1��: ,!"4"CM �O!J ("nH�'5$� T�:�/>B�M"C,/ 

R4 �,2# )' �*	 R04 10$��.� �0q$� fJ �	 E5�J ('.0,��/

�0PCQ �4 17,c���� �"C-� �� 5�	�M hX �,2# ()� �4'�4�

	"03 h=�X 5=�	 B�M .�O0= G�0�	 �	 �"/�0� �"0C-�

 1%&�0* R0V�	 +50� R04 	'�0MN0: ��0X �	 �D�0* (	)

'500iF& �D�00* �004 T(",00*'�%C,� �00iV wY00* � 5003 G�

00V��#01��� [�b �00%C,� E�F%00*	 )' �D�00* �	 �00%,! 

(Depth filter) R4 .iW� �' +�se@� �4 �%C,� <�� %36'�

 �M�4)Strassburger (TK3 ��*��h&��' �4 R/>R04 5=�	 

G��	+1%&�* RV�	 E5,&�*� 	'�M E53 E	'	�"ID 	"4 53.

9��  2�5�� /#�B!

(",*'�%C,�'�%!�' � (",*'�%C,���	:O%0*' �4�E�F%0*	 )' E	

 �0*�/ R4 .iW� (��%C,� �%C,�'�%!�' G�0:��1&"0%!'	 "0C,/ 

100C/ ���00� �q00* �004 ("/"���00*>/��h002D TZ004�� �00%� 

5�'�C/ N�5* �"C-� �4 '5%4' �	 (",*'�%C,���	>/�R04 �9"� 

p'	�5X ('.,�>/�q$� fJ )' wY* � NWX �4'�4 10$��.�

 p'	�500X ('.00,� R004�[�00X �00iV �	 TN00WX �004'�4 

1s00!�#�& �00:�1]�004 h00&��' TB"00,7,�"!J ("00�2: 1� E500&��

H,c���� � ()� �4 1!�2%X' E53 E�"��&	 G�:")' �0%2/ 1!"A!

��5�	�M E	�O%*' ("%!'	 "C,/ .

N: R04 R0/ (",*'�%C,�'�%!�' h2D �4 H,7n t,0Co� �"0P7�

 1� +�"= �"C-� �PCQ 	�,M R4 17,c���� 50=�	 B�M 

53 E5,&�*� .

(",*9"��� :+�'�0X �04'�4 �	 H,�"0I!J G�'50��� �"P7� R4

R4 B�F7: �'50$� R04 +\����0/ N�5* T(",*'.��"%*�� �>/�

wY0* � 53 E	�.�' H,�"I!J B�M �: G')' R4 �"� 1C,�pH 

G�� �4 �9"� U� 	"* )' E	�O%*' �4?TN0: � N,0P7� H,07n

 N,P7� �iV R04 N�50* � H,�"I!J �PCQ �0q$� fJ �0,���

 E	�.0�' R0�"/����� B'.!' 5X �	 5�'�C/ N�5* � 1$��.� 503

)��.(

) !') (f(

h��3 1��i& hX'��:

�(",*9"��� 
�R@,3 �	 (	�/ N,�$� 
�(",*'.��"%*�� 

h��3 1��i& hX'��:

�(",*9"��� 

�R@,3 �	 (	�/ N,�$� 
�(",*'.��"%*�� 

FX	
:�����:#� C�� /"9�W� )h01 (A91� �)T(

�,2# hXV+1��� Z���

IV 

f"*� �,2# 1:	 

Vd+I 

�,2# G)�*'5VVd+I 

)b"O��%&�*(

�,2# hXVd+I 

1s!�#�& G)�*'5VI

HPs)(",*'�%C,�(

�,2# hXV

f"*�1s!�#�& 1:	I

1s!�#�& G)�*'5VI

)b"O��%&�*(

1�'	) +��5/ 

)(",*'�%C,�(

f"*��,2# 1:	Vd 

�,2# G)�*'5VVd 

)b"O��%&�*(

�,2# hXVd 

HPs 
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1&��&' H,�"I!J 5,!"�KL5=�	 B�M � 57*�# N3�:52- ('��A2: � �"� 

�� 

R@,3 �	 (	�/ N,�$� � (",*'�%C,�:�"C-� E503 R0!"���

 04 �0%C,� )' �"0ID �4 h��%*' g�'�3 �	 �0O7� E)'50&' �/�

(��00A,� )007,2k' �00iV �00:�%C,� u"00& H00�' h��%00*' )' (�

 �"C-� (5�	�M R4 �: 1� ��/ 5&�� (R@,3 	�'� �0,� )' 1��:

 NWX �4 U�>�f�	 (	�'�0M )' w0� � 5�	�M �%,! 1C,� 

G.C� �"��	 � 1A,%*\� 53 (",*'.��"%*�� E	��J T.

(",*'.��"%*�� :R@,3 1��2� H,�"0I!J G��X G�:�B�0M 

G��	 �	 5=�	��1%&�* RV�	 +50� R4 	'�M���D�0*

E	'	 +�'�00X H�5004 �00� 5003 ��00$%&' ��002%X' )' RC,00*�

6���� 6��0�� 507&�� �20*\� )' ��0$%&' h04�] G�: G�0:

 � �,��Y:HIV R4 �a&�2� h2D H�' H2zT5�J v��k H�54 R/

 E�"��&	 �P& )' H,�"I!J �"AC� G�'5��� h,A@0� �0� � (503

1� 1*��4 h4�] .,& +�'�X �4'�4 �	 �2,C� 		�M)��.(

��?;H9!9�=�  2�5=�� !=R#& 2�=%�& ���:B�0W&' �04 

R&"2& ��� 1��2� T1�	�s� G�'	�4 �"s0-� 14�0�)�' G�:

 R0�"/����� +'��0$� �4 v4�q� T�#�* G�* �	 G'�4 1��i&

 (�%�CF&'(BP)���M +�"= )��.(

����� ��
g0*'�5X �"s0-� �,O,/ 14��)�' :8:�0/ NQ�0,CD

 +9"s0-� R,i� 57�'�� �	 +�,C2D g0*'� 50X R�0��$� T

�,2#Vd+I R4 E53 R,i� i7@,� ���0G	��4G�:�,2# Vd 

�V004 0R007D0s00-� ('"000X +9"000*'� 50g00/�X T0)' 1

�0,2# u"0& �	 �,O,/ �	 1*"�-� [\%#'Vd+I �V�

G�0:�,2# �	 10A�	.& ��,�4 �:�I3Vd+1 �Vd �04 R0/

 f"*� ��� 4 1:	0E53 R,i� ���* �	 h&��' �50&' (�@0& '�

 	'	)hA3 ���5V ��.(

2��*
:�#�� /"9�W� Vd+I ������#��V�VdA91� 

^�E�5%�1 �#�� 

V
�#�� 

Vd+I 

�#�� 

Vd 
H,c����)�,2#5=�	W/W(>/�?��

H,�"I!J)�,2#5=�	W/W(�/�?���

h&��')�,2# 5=�	W/W(?>/��>/��

R%�",%/'57/(ms/cm)*�/���/l�/�

*�� �#�� F7 O��1 �� /%9�#%&1��& �9��W� WFI A�=� >J)K �� �

/� �E�� M�N ���; >�� >�1 .

N: R4 H,7n �,2# `"C# (	'	 (�@& �"P7�Vd+I h0I] 
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!� 8#��-0; �	�� .3�#�1�%)#4 ?1 Z�(b) ]�=)� � [\7 !50���  

0; ?1 H#� /� 8#��-cc��#�� �E�� >�1 ./ ��  i9 �67 /� ��1\N
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2��*(:H9��?; A9�%  !9��  2�5�� !R#& ���)! �" 1 ����G� 8#��-0;(L�E�� M�N (�����:#� C�� �� ��	 �#0�B 

A9�%  
H9��?; Q�  /��&����4 ^��1S01 

>��� ���
>��� ���(

�� hA3�"C-� G�: [�O3 [�O3 [�O3 

pH ?/����/?l>/��>/?

�PCQ H,c����)5=�	 B�M(�l���l/�l�/�

`"C# ('.,�)5=�	(�4 �4'�4 �� 8,4l>)' 8,4ll)' 8,4ll

��"&"� 1!"AC� E)'5&' Z�)"� +�2�	)5=�	(�4 �4'�4 �� 8,4l>�>/l���/l?

�,F��M' �� �2,C� )5=�	(�4 �4'�4 �� �%2/>�>/��l/

N�5*(mmol/l) )' �%2/��� l���� 

N,*�%�(mmol/g protein) )' �%2/�>/�)' �%2/�>/�)' �%2/�>/�

B",7,�"!J(µg/l) )' �%2/�� E)'5&' 5@& G�,M E)'5&' 5@& G�,M 

,!�/ E�� E577/ ��a� �,!�a� H��A(IU) PKA )' �%2/�>l//�

Heme)�	 f�V����%�"&�& ()' �%2/�>/��l/����/�

(b��,� �"I] 	�"� �"I] 	�"� �"I] 	�"� 

1%,�,�/"� �"I] 	�"� �"I] 	�"� �"I] 	�"� 

1%,C��%*' �"I] 	�"� �"I] 	�"� �"I] 	�"� 

Anti- HIV 1O7� 1O7� 1O7� 

Anti-HCV 1O7� 1O7� 1O7� 

HBsAg 1O7� 1O7� 1O7� 

��� 
1��"= �	 53 de@� �z�X v,$-� �	 �0,2# R0/V

1��� Z��� ����� R4 E53 R,i� H2@,& 0�C�,/ �-� '� 

10� TN,��2& ~"Ce� �F�5A� �4 E53 ��%7/ g�'�3 R04 ('"0�

 B�& R4 G�,2#Vd+I p\��0/ +�,="s0# R0/ �0��� �*	 

�0,2# R04 �I�& 1���O%�V�:�I03 � m0�'� �0: ��,�04 G

�,2# R4 1A�	.&Vd 503�4 R%03'	 '� m�'� )��50V�.(H0�'

 g0*'� 50X +9"s0-� ��s0-%*' �	 RI7V �	 )' 1M;��

(HPs , Vd+I)5�	�M �,2:' .��X .

 !' (1��,2,3",4 RI7V��	 H,�"I!J G9�4 N/'�� �CD R4
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�,!��%A!' Th&��' �F�	 � �: H,c���0� R04 �0,2# H0�' �	 �0:

 50�	�M �V"� u"z"� H�' R/ E5,*� HA2� �'5$� h]'5X

 N,&'"0%4 �0,2# H0�' �"0C-� G�� �4 (",*'�%C,� U2/ �4 ��

 H,�"I!J �"C-� � E	"2& [�X .,& '� 1�.V 1s!�#�& �'5$�

 G9�4 `"C# �4ll%R4�*	 N���J)hA3��50V ��.(

�4 H,�"I!J 5,!"� �	 �,#' �"C-� �PCQ �R04 50=�	 B�M 

R%��M ��/ 53.

f(�G	�s%]' RI7V�(�	 ��/ B�W&' (��) +5� 8:�/

 	�5X>�5=�	 .R04 R0V"� �04 8:�0/ H�' hA03��	 �

�2�0] [�X �4 T ��� �	 R���$� m0�'� 507�'�� )' 1��0:

 R%��M +�"= R4 T�*' G�"k �0,2# hX 57�'�� R4 �I�& R/

V�"0C-� R04 (5,*� �� HPs 2�0] T�f"0*� G�0: 10:	

 1s!�#�&IE503 [�X 1�'	) +��5/ �R04 �I�0& � 50&'

 1��� Z���IV �"0C-� R04 (5,0*� �0� HPs �2�0] TG�0:

f"*� �,2# 1:	V)' 1��� Z��� IV �,2# G)�*'5V TVT

f"00*� 1s00!�#�& 100:	I.00,& 100�'	) +��500/ �[�00X

E5�	�M 5&' .(('.0,� R04 	'"0� [�s0� 8:�/l�	�50= .
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& 	�"� h&��' f"*� 1��2� �iV )�, 1:	 	"V"� h&��' )' T�:

 1��� Z��� �	IV)G��X��%h&��' (p\02D � 50�	�M H,���

R��= N@n 1�"V [\0# �04 E	�0� H0�' [�s0� �	 G�,M

��� � H:"/ m�'� G�: H2@0,& 0 �C�,/ h0=�X 503 )�T

�.(�(R004 8:�00/ 	�500X �	 1&��00&' G��00,& G�,M��00/>�

5=�	.+5� 8:�/ R4 RV"� �4 N: � ��/ B�W&' (��) H,07n

 R4 (",*'�%C,� (	"2& H�.F��V ��/ p\2D R/ b"O��%&�* G�V

 �0�'�� R04 1&��0&' G��,& � ��/ 57�)�,& b"O��%&�* �4 (	�/

 1� (",*'�%C,� R4 �I�& G�%@,4 +�"0= 8:�0/ H�' T53�4

���M.

����� ���� 
R��= 1�"V N: � �"/�� ��A� G�: � 10O,/ m��%& H,7n

 R4 12/ �*	 1��0i& �"s0-� )' E5�J )��50V m��0%&�

1:	)�4�±��2*\� B�M"C,/ G')' R4 H,�"I!J B�M (1/�X 

1��"0= �	 R0/ �0*' (J )' 1*��4 	�"0� ��� H0�' R0/ 

N: G�%@,4 %D'TB",7,�"!J 8W7* ("nI1:	�� 6���� 1�'	) 

)1� (�] N,& )' 8,4 G�� �4 (",*'.��"%*�� ��� R/ 53�4

"s-� 1� ��2D' H,�"I!J �1%,$�"0� B50D ("07/ �� � 		�M

 E5@& ��'.M �"s-� H�' )' 6���� ��$%&' �4 17I� �0*' (

E�i4 (�A�' T	�,F4 �'�] .,& B)9 +�a!�q� �F�	 �� �G�'	�04

$� �	 ��� H�' )',	�'	 	"V� 1%a7= 6�)��T�.(

50,!"� R07�.: �0i7� R0& Tu"0z"� H�' v$-� +�"= �	

 �PCQ �4 H,�"I!J ��20*\� 8�9�� ��� �	 T5=�	 B�M 

10� 8:�0/ 1iV"0� h04�] ('.0,� R4 ���* �	 h&��' �4 504��

)R7�.: v,]	 RI*�-� E5,�,� G��' �: B�0W&' 507�)�,& � �*'

 1� 1%a7= G�'54��X R7,�) �	 +�I*�-� 503�4(�04 R0AC4 T

R��= R4 RV"� R4 1�"V �*	 +50� 8:�0/ R07,�) �	 E5�J

 A�' T��/ B�W&' (��)R4 .,& �"s-� H�' 5,!"� 8�'.�' (� �"k

 N:1� ��,� (��) 		�M .
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Abstract 
 
Background and Objectives 
Albumin is currently used in greater volume than any other biopharmaceutical solution that is 
available. The most large- scale production of human albumin is still conducted by cohn cold 
ethanol fractionation (Cohn's method). In order to save the operating time, labor and material 
in manufacturing albumin 20%, a two-stage process was carried out based on the cold ethanol 
fractionation method.  
 
Materials and Methods 
For this experimental study, fresh frozen plasma (FFP) was used as a starting material. In the 
first stage by addition of supernatant IV to a dissolved fraction V paste, a dense fraction V 
paste (Vd+I) containing the highest possible albumin concentration and the least impurity 
(ethanol, α globulins and ionic concentration) was recovered by centrifugation; the recovered 
paste was then dissolved and filtered through a depth filter in order to remove α globulins as 
impurity. The filtrate (HPs) was suitable to produce albumin 20%. Two batches were produced 
and all the methods for the evaluation of the finished product were applied according to the 
guidelines of the British Pharmacopoeia. 
 
Results 
The quality control of the albumin 20% as a finished product from 2 batches (batches 1 and 2) 
in the final container produced by the proposed procedure led to satisfactory results. 
Appearance of the product was clear, purity over 99% , and the molecular size distribution of 
albumin was revealed for aggregates or polymers less than 2.7 % . The yield of albumin was 
24 ± 1 gr/kg of plasma.  
 
Conclusions 
Advantages of the proposed process as compared with the rountine process (Cohn & Kistler- 
Nitschmann methods) during the production of intermediate products (Vd+I, HPs) were 
remarkable savings in terms of operating time, material and manpower at about 50%. 
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