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������� 7,��� 85�� 9-'$�$ :$�$��� 7�*)IVIG ( � �$;< 6* ��=>�5� ��2�� �� ?;@ � �;-'�� �;4��� 7�;*

7���-� �� A-� � ���B�'� C-����
-. "�$-���$�� "��$��D ���� ������ �D$2 E�$F �� ��$G! 7�*�+� �H�I J�I 

K�L2�% �$	 �2 M$
(2 ��BN �� ����.>% 7�AN� 9��� .,-'$� ,4���� �� �,P�2 8I��2 ���A��IVIG �� �� 

�2 E�$F ��Q-� ?- R� �$S42 ��-:"� T!�� �;4�A* U��A;�� � �*�+�;� U*� �;2 V5�;. 7�;* �$;	 .�W;'

 X�� ����� �,F �� ���$�* ��:,44�,-'$� K�L;2 �4��� � V-G-� YGI 9���: �S� �� �� ���F �� ���@2 7�*

,4�
* .���$� V-G-� YGI �� ���B� ������� �-B� �-
2 �B4� �� �P'�)2 9�� �� �� A-� J$L(2 �4��� �Z � "�,	 ��

$�.�% [�\��]���� X�� ��$4! �� �$-.�A�� V.� �,���: 9-2�� ����+ .

"��� ���#  �
�$� ���\� ^$� +� �,	 [�\�� �.���.�,	 ,�\42 �+�� 7��.>% +� )FFP ( X�� �;� � �;-'�� ���;2 ��$;4! �;�

 �2�. �� 8���� �� ���� M$.�)X��Cohn(9Q���� �-�5 "II)+� �4_IgG (,���: �-B� .�;� � ?-; R� VBN

G�.� �$-.��� -� +� ���"�L'�5�� ,	 KWI J$ (2 �-_ 7�* .]��;�� [�;\�� +� 8&� �;���+"�;4-`���% J$; (2 

,���: �$-.�A��$�.�% �,44� ��,��% ���A�� +� a% � �� -���� .ab;. � �� -��;�� cd��,\2 �,	 �A��$�.�% J$ (2

 ������� 8���.� e���	 �� �$-.��� -� +� a% � ,���: �� -����'��IgG ,	 �-B� ���B� .

�$� �  �
������� �� ��� ��Q� ���B� J$L(2 �G-� J��4�IVIG f$; 5 +� "7��B4Q;-% X�� �� �,2� V.� �� �gg %

�2 ����$5�� ,	�� .9-;-P� ,;F�� C;� +� ���� ���B� J$L(2 �� � �$-.�A��$�.�% [�\�� +� a% ��- % ��A-2

,���: .i-j U��2+� [�\�� �� 9-4< 6* k;�� �� �\4;. J$;Z'$2 [$;. � [�� ���5�;. "���;�� IgG X�� 

7��\� E=$L(2 �� �
��@2 �� 7��B4Q-%IVIG �$�� ����� �� �'$&� 8��� � ���Q2 l���� �� ,	 �.��� .��+��

 �� ",	 �&.�(2 7��2$ G� U��2+� [�\�� �� J$L(2J$L(2 �//n%IgG �-'�� 7��.>% +� ,2� V.� �� .

%��� �&�$� 
U��2+� l���� *6_�;- ! �,	 ����:��� �� �L- R� X�� �� ��� ��Q� f$ 5 �S� +� ���B� J$L(2 7�� �� �

X�� �� �
��@2 �� ,4���� �,	 ���$� �2 M$ )2 ��-
� "l��� 7�* ,	�� .8-
���% 7��B4Q-% X�� 7��� [+= 7�*

 �$5 +� �� K�L2 �4��� � V-G-� YGI �� ���F �� ���@2 ,-'$� �� o$��2 �'$@2 �� �* [�;\�� �;� �� ��� ��Q�

U��2+� ���� �$N� ��P4F ]�-@2 �� �� ����� �� ��N� �� ��Z2� "X�� 9�� � -�Z� 7�* .

����
��� ' :7,��� 85�� 9-'$�$ :$�$��� "?- R� "��.>% 9Q���� "II9*$� 
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����� ���� �:PhD �� �! �"��# ������$"!%&' ()�*� � (�+�� �,�# � %&' ��-$.! %��/�" 0�-1-2	 3,���$�� 4�5�6 �:

��7
8��� 
��PhD�� �! 9�5� �1:�	 ;�<=.!� ��$"! � �"��#%!��! %&' ��-$.! %��/�" 0�-1-2	 3,�� �
>�PhD9�5� �1:�	 ;�<=.!� ��1=.!� � � 1#&1: 
8�PhD�� �! �<=.!� ��$"! � �"��#9�5� �1:�	 ;
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?1@A	 IVIG B=,�� �1 ' /! II �$,� ���CD E.���!%!��F ) �

��

���	� 
B1�&:&@G&.& �!H'!� I5���� )IVIG ( ��'!�! �� �.���.!

 E��)�
L�M E��: N$��O� %!���� 1: %������ ���PQ �� RS�	5�� T 

�� ;��U$"! �V�! � �1�&:&@G���G&W1) 5#.���" �� 
L�
 ��:

 ���Y$.! H�:�C ��1Z ��� �! H�5�[	 \!&' �=,IVIG E�, 

���� I�V&��� �&��] E��: ����.!&	»�&����&�!���&$1��"&O���	 I

%&1 �! «`5�, %���� !� a��b�� �"�P� IVIG �T��" E�: 

B��! a�b� �� �.�PQ I�c�-	 (�!3�! dO" � �& . 5#�

 5���G ;���D�� .�&b2� �&O ,IVIG �� ���: B1���! I!��: 

!�! �� %�PQ E)� �'
LLM �& . /��: .E�)� H�!�! ��
LLM 

/�1. ��&� ����-�IVIG E���-� �� �� �! ?-. %!�� 1: I!�: 

���[� %���/ %D (�+�� �@6! �&b2� �� I+�: I�c�-	 �:

 �=�) �&$,��)FVIII ( �"&��2� 0�&�6 E�: `B1�&�O�D �

�&: �$ ,)
.(���" B1: �� I��)
L�8 ��	 �MM8I��c�-	 `

I!��: �.�PQIVIG !/8/�E�: ��51�"� ���" �� B�	 .��:

 I���c�-	 (�!3���!IVIG /! �M%����" ��
LL��>M%��

��"
LL� �.�PQ �&O , `IVIG5# f��# )�.(

;�<=��+�� ��g,! �� � "N� (�+�� ��� E�: ��1.� I��)

 �@F.�! � B)&,)Cohn-Oncley (��� /! ;��U$"! �: �I��)

h&��"� ���� i���j.! ���)� �&��#.�� B���! �� ����# k�!

 ;5# ��$�, � l1C� ���1 1#&F�31� 5�1�&	 5��D�� I�� �: I!

 `���� %&m ) ���)�$�!��� l��] /! �pH `�.&�� 0�5�C `

�� �� T! HF�! � B1n	��� �Y@Z ���G .%�G5��,51�&	 d@Z!

 ��!�G&	�����, �1Y. �@o!�� `B1n	��� �$=1: ?1@A	 �PQ

 ��� 4��2�! 5�1�&	 E"��� E:5���� . .	���� ?1�@A	 �� `B1n

 �� H T �6�b$'! 0�&6 E: ��!�G&	����, ��� ���! 5�,

 B1n	��� I/�"!5Q ;�/�: B=,�� /! �) k�"&	 � �"N� I��)

 ��5o HC!5o ��!�G&	����,
M�� ()�, 56�� 5:�� .p�)

 ���1Y. �O����[� ��!�G&	������, ��� I�1G����, E��: B1���q

 %&$" �$#!5P: I�!5P<. %�&�: %!��G � ��, i� 	! /! r� �)

B�/� �)��!� \�' I.��� ()��, H1�� E: ;5# �,s I�)

 I!��: i/+ ���.!&	 `?1@A	 E"��� %5# �.+&] � �)�/�:

 `� �"N� /! H�6�o �.���� 0�-$=� E: /�1. %�& . a�]�:

 %&q p)IVIG !� %D (�!3��! E�: �� I��c�-	 E�: EQ&	 �: 

��!5.)>.(

o �� �c�o ����+� ��[$� H���� �11t	 �� T! I!�: I�5 

5��1�&	 ;&��2.IVIG��!� �&��Q� ���1.� �� .�� 0!���11t	 B���!

 ��1Z ��� �$=�1: i�F2$�"! `5�1�&	 %���/ %��, p, �PQ

��[� �)�/�: (�!3�! `9���� I/�"IVIG /! ��$P: `� "N�

 ;��G ��/ u�/&	 %��, I��)IgG E�: \&�@' �� I�&�OP: `

%!3��1� ()���, ;!��� )IgA `IgM 0�&��6 B1�&��O�D �

�� ��1G)8.(

a��b� � I5��� B1�&:&@G&.& �! %�3�! E: �� I�c�-	

 ��1 )! /! �)�/��: f&c&� E, 5# dQ&� %D 5�5Q ��1��:

 �����/�: �&�OP: ��: 5���# �	 �&# �!��&'�: I�$=1:IgG /! 

�&�O , /! ��#�. %!��2: /! `�.��.! I� "N�IVIG E$�"�, 

�&# ./! I5��5Q ;���D��� �'��" ��: RS!��1'! �@, �&] E:

IVIG��1,�	 ���PQ �� I�	5���D��, I�)5����D�� E��, ;5��# 5

�)�/�:IgG5#�: E$#!� � "N� /! )�.(

v��)� ) �N	 w� `E$��=1� � 5�5Q �)!� B$��� I!�: 

(�+��� ��� E�: %51=A: �T�" I!�: � "N� �[�6 ��

 ?1@A	 � � "N�IgG 0�&�6 +��: \&�@' � �)�/�: �: 

x&��&1: I��)��F@ T E�, B��! B �c �� `��"! E$��G �F�

 ��<. H��$A� 3��1. ���Y. ��&��� B1n	��������5���"! ;)>.(���:

E[��y� k�"&	 ;5��D ��"� E�: 0�1:�j	 � ;5# i�j.! I�)

 5�1�&	 E��1�/ �� ()�*�� B�! %�G5���&.IVIG ��o!�] `

����G i��j.! �&b�2� B��! ?1@A	 I�$"!� �� I5�5Q .

�"� E[��y� B�! i�j.! /! a5) �� ;�	&, ��� w� E: �:��

 E1P	IVIG , �&: E��3) �: � ;&O.! pjo �� %D 51�&	 %�F�! E

%�F�! +�: �� �! � p, 5�#�: ����� .;5�# ��o!�] ��� ��

 B=,!�� �1 'II E�1P	 I!��: k"!� 5o ;��� %!&�T E: IVIG 

�b��'�. � ���G �!�C ;��U$"! ��&� �� ���Y$.! ��&�� I��)

 B=,!�� �1 'II ;5# ��$�, k�!�# �� pH �.&�� ��Y@Z �

$� Ho!�� �] �� ��: ;���D��� rW" � 5# ;�!� h&"� �5[

 %&1�"+&��� �� � ;3��&$"�� d"��� ;5��, �!5��� /! ;��U$"!

 5����G E��1P	 ��[1O] ��$'��" z��Uo ��: � u���� .0���F. /!

 k�-� ����P. ;���D�� E, �"! B�! ;5# E�!�! ��� E$�Q�:

 ��� 31. � %&1"!�$@1� i�j.! �:/5����G E�1P	 %&1�"!�$@1�!�$��!

 �: ;�NT E, ;�	&, %D u�O	 E�: E�, `5��D�� �1< =q %5# �	

 `��#!��: �� !� �'��" E���3) ()��, � �)�/��: (�!3�!

 �&b�2� ��: E����-� �� 31. ;5�D �"� E: �&b2� �1U1,

�� I�:!�: `E:�=� I��j	 �& . .
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 ��
� �
���
�&�: ��:�j	 f&. /! ;5# i�j.! E[��y� .5���D�� ��] ��

(�+�� ;/�	 I� "N� /! ;5# 5 j��)FFP(B=�,!�� �1 ' `

II 5���G E1P	 .��"� ��PQ B=�,!�� ��1 ' E�: �:���II /! 

B)&, ��� /! `� "N�)Cohn ( ;��U$�"! ��	!�11t	 ���j�! �:

5���G .I���-[.! �&$,��� I���o &�!�, h&"� !5$:! B�!�:��:

VIII ���1 ' d��1	�	 E��: rW��" � E��1P	 d��"��� I����� �� 

B=��,!��IB=��,!�� ���1 ' `II+III ����1 ' �����P. ��

B=,!��II �� H�F�! 0���U$� I�)56�� /! ;��U$"! �: pH �

5# ;�!� h&"� 0��U$� �.&� �Y@Z)�.(

B=,!�� �1 ' ?1@A	 Ho!��II:

B=,!�� �1 ' II)/! ��ZIgG ( hD �� (�+�� /! H6�o

 �y-� °C8�Y@Z �: `{� Ho B1n	��� 56�� i�G pH %D 

0�$"! ���: /! ;��U$"! �: E:�/�5�# ;5.�"� .%&1��.�W"&"

 I��� �� �&,�� °C8('�q ��o �� �T�" w� 05� E: 

rW" � ���G �!�C
���� %� ) �� ('�q %�5: �T�" 

���� /! RS����OC�[$� � I�!5���P<.;�����: ;5���# ������[$� ����$@1� 

�����:)Sarterious AP filter ( 5��# ;�!� �&��OT ./! r���

 `%&1"!�$@1�pH !�E:�/805� E: � ;5.�"� �� �T�" w�

 I��� �� ('�q ��o °C8��$@1� ��: RS!�5j� � ���G �!�C 

9&��	��"��/M��y-� hD E1@T �: rW" � �$@1� `%��F1� 

°C85���G �$@1���� .

/! %&1��"!�$@1�!�$��! 3��1. � %&1��"!�$@1���� i���j.! I!���: 

��"�, E: 3Pj� �1"����� %&1"!�$@1�!�$��! ;�<$"�KD 
MM

�V&� |y" �:
/M5���G ;��U$"! u:�� �$� .I�1G&�@Q I!�:

 B1���o �� �����1n	��� �&���F�&� I��$'����" 0!����11t	 /!

����/B1���� I���� �� Ho!�� ��� 	 `%&1"!�$@1�!��$��! /! ��	

°C
� ��� � ����: ���� B1�o �� ���1n	��� �&@2� � i�j.! 

�!�C ;5# ��$�, i�!5� � p�N� ('�q ��o �� `%D z1@t	

���G .

.! I!���: ��$'���" z��Uo I!���: � %&1��"!3��&$"�� i���j

 �&$1:�&" `%&1"!3��&$"�� �] �� B1n	���)Merk ( %!3�1� E:

>M 56�� )w/w ( B1�1@G �)Merk ( ��@Z �:�/ME�: �+&�� 

�Y@Z �: %&1�.�W"&" � E��c! ;5# �$@1���� �&@2�
i�G 

/! ��$ , E�$�&1$,!5�, � B1n	��� 56�� mS/cm>/M��pH 

�:!�:�/8�&$"�� 5����G ;3� .05�� E�: %&1�"!3��&$"��
M

I���� B: �� �T�"°C�/M±�M����G i��j.! ./! r��

 `;5�# ;��3��! �!&� B$'�" ~��' �&Y�� E: %&1"!3��&$"��

��� RS!�5j�/���G i�j.! %&1"!�$@1�!�$��! .

���� /! HOC /%!&��T E�: 0�$�"! p�5�" `%&1�"!�$@1�!�$��!

 �	 5���G E��c! �&@2� E: �<.�=. E�: E�$�&1$,!5�, �mS/cm 

�/8B�5���: � �&���# ;5.����"� E��� 	�' %�����/ E@1���"�

�����/H��:�C E��$�&1$,!5�, ����$�, l����] /! %&1��"!�$@1�!�$��!

 ���G �:��/�! .a��o ��PQ `%&1�"!�$@1���� i��j.! /! HOC

B1n	��� �&�@2� !5�$:! `�&@2���. ��� $o! ;5# ;�&	�.� I�)

5# ;�!� �&OT �$@1� /! ;5# ;3��&$"�� .

E��$�&1$,!5�, E��: %51��"� ���	 %&1��"!�$@1���� mS/cm �/M

i��j.! z1@t	 �&Y�� E: %&1"!�$@1�!�$��! rW" � ���� E�!�!

���G .��Y@Z �� ����P. 0�bA=� �: �&b2��/�i��G 

`56�� 8/�=pH �&$1:�&" `�B1�1@G � 56�� �/M�+&� 

u Q /! �&�OT �: � H-$�� �F�x&�&1: H��$"! �&) E: � I��D

1� �$@��/ME=1# �� `9&��	��" %��F1� E�: H��$�"! I��)

 pjo��@1� 5# p1�-	 �$1� .�:��/�! i�j.! �PQ `i/+ I�)

������ h�� 5��# E$���: ���))Sealed ( ����mA� �� �°C8

5���G I�!5P<. .

�)�<=���/D �:��/�! :

`B1�&�O�D `B1n	���� %!31� �Y. /! ;5�D �"� E: �&b2� 

pH � E��$�&1$,!5�, �PKA �!5��-� � ���"��: IgG 3��1. %D 

��: `E1��! I� "N� E: �O�. �&b2� �)�/�: �"��: �PQ

5# EO"�2� � (j�" I�$�&@U. /! ;��U$"! .

\&@' %!31� B11[	 I!�: IVIG /�&����$F�! `;5# E1P	 

�G i��j.! ����P. �&b2� I�� �: 0�$"! 3�&@" ��� .p�)

 I���j	 E�.& . w�� B1�qIVIG)	 B1�&�:&@G&.& �! l���3

 I5����%&��5, �,�# /! 56�� i�G (���$�, %!&��T E:

5# /�&���$F�! .0�$�"! 3�&@�" /�&���$F�! E: �&:�� ���$.

%�=��. `����$�, E��.& . 3��1. � �����P. 0+&b��2� �� ;5���)�

 \&@'
MM 56�� IgG�&: .

��&�.&� %!31� B11[	 I!�: ���P. 0+&b2� E1P	 /! r� 

� ;���D�� �� �&Q&� � �!� �%�&� . ?A=�� I!��: 3�1. 

�@� %!31� � 5���D�� �� ;5�# ��j�! E$"!&'�. 0�[ j	 � ��
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?1@A	 IVIG B=,�� �1 ' /! II �$,� ���CD E.���!%!��F ) �

��

9����� i�j.! �: ;*�� E:`%&1�"!3��&$"�� ��� E�: ���!�/

(���/D +�: ��D��, �: u��� ��!�G&	����, )HPLC ( I�� ��:

���G i�j.! ���P. 0+&b2� .

;���D�� � u���� %&1�"+&��� �� ;5�# E1P	 ���P. I�) �

�Y@Zmg/ml ��/M�mg/ml�/���"��: I!�: d1	�	 E:

���� . v�.� �� �j��" ��1] k"&	 i&" � i�� ��$'�"

 ���: �� �.!���PBS 5.5# E1P	 .i�� ��$'��" �"��: I!�:

~&��� �&��] d��1	�	 E��: i&��" �I���)nm >MM7��M�nm 

��M7
�� ~&� �&] E@6�� �: �/M5���G h�A$.! .�1] ��)

��$'�" �"��: I!�:5.5# ;�1's I5[: I�)31��.D �� I)�.(

��� (j�" I�) :

;/!5.! ;�&�1: ��� ��: d1	�	 E: B1�&O�D � B1n	��� I�1G

 �31����.D&	! ;�<$��"� /! ;��U$��"! ���: B����G ��/�,&�����: �

�q�$1) w1	��&	!LM�5# i�j.! .

;/!5.! B1�&:&@G&.& �! I�1GG�$�&@U. �1, /! ;��U$"! �: 

��1� �.IgG�.��.! )%�$��@<.! � i��P<���1: (;�<$�"� ��: �

��1� �$�&@U. 5���G B11[	 �. .

;�<$�"� /! ;��U$"! �: 0�$"! 3�&@" /�&���$F�! Helena  

Pc.24)E���.!��(�Helena Junior 24 Scaner I�� ���: �

EC�� 0�$�"! 3�&@�" I�)mm ��×�MTITAN III i��j.! 

���G .

v�.� �� �j��" �1] ��.!��� ���� .)Spectroscopy 

dichroism Circular ( ~&�� �&] �� I��)nm >MM7��M�

nm ��M7
��;�<$���"� /! ;��U$���"! ���: �Jasco J-810 `

5����G B1�1[	 ����P. �&b�2� i&" � i�� ��$'�" .I!��:

 I5���� H'!� B1�&:&@G&.& �! I��j	 E.& . `E���-� i�j.!

�" B11[	 %��/ p) 31. %&��5, �,�# /!5���G ��$' .

/�&���$F�!SDS-PAGE ��: ;5���,�1o! �!&�� �&��o %�5: 

;5��, p,!�$� �x /! ;��U$"!>%;5��,!5Q �x ��/�%k"&	

���G i�j.! (����" p$�1" E: Hb$� �1"����� ;�<$"� .

��&��F�&� %/� u���/&	)HPLC ( �x %&$��" /! ;��U$��"! ���:

 ��!�G&	����,TSK G3000 SWXL5# i�j.! .B1n	���� ��)

 �: 0�U�� p�5" ���: ��pH �/�;����D p�jo �� � I/��"

 E.& . µL�/! �$ , ��1n	��� �Y@Z �: �l��3	 56�� i�G 

�T�" �: �ml/min �/M5�# ;�!� �&�OT �&,��� %&$" /! .

�� `%&$��" /! �&��OT B1�o �� B1n	����� I�&��. h��Q��M

5���G �OV �$�&.�. .

�� ����� 
���P. �&b2� 31��.D �� E�: B1�&�O�D � B1n	���� %!3�1�

 d1	�	�/��M�/M`5�6�� i�G pH E�$�&1$,!5�, �8/��

(mS/Cm) �/
5# �:��/�! .;5���, ���[� %!3�1� B1��q p)

I�� B��F1��,)PKA ( ���1n	��� �Y@Z �: ���P. �&b2� ��

�/�5��6�� i���G IU/ml �/>l��O] E��, 5�����G B1��1[	 

%!31� ������! E�&,����� H [�!�&$"�PKA /! ��$ , IU/ml 

>� ��� �&OC H:�C �-��3	 ;���D�� I!�: 5�#�: .�!5�-�IgG 

�&b2� �� �&Q&� I�$�&@U. ��� �: 31. ���P. �/�i��G 

5���G B11[	 56�� .E$��G i�j.! 0�$"! 3�&@" /�&���$F�!

���D���� \&��@' ���"��: ���PQ;w��1� /! �,���o `
MM%

�� B1�&:&@G���G 5#�:)HF#
(.%!31� E, ���o �� ��@� ���

 /! �$ ,�B1�&�:&@G&.& �! ��-��3	 ;���D��� I!��: 56�� 

�� �&OC H:�C `5�#�:HPLC � ��&�.&� %!3�1� ;5�# i��j.!

 !� � �!�
/LL%�@� ���� !�L/M%�!� %�=�. .5�.�:IgG �� 

�� %&��5��, I����j	 E��.& . �� 3��1. � �����P. �&b��2�

 /�&�����$F�!SDS-PAGE HF��# �� `�;5��# ;�!� %�=��. 

�"! .�&b2� ;�/�:�/8� �"N� ��$1� ��) I!/! E�: i��G 

E�: �O�. E, 5# EO"�2�IgG E�1��! I� �"N� `�&b�2� 


/>L�� %�=. !� 56�� �!� .

8Z	�:C-% �� ���B� J$L(2 �� E��.� A'$ . +�$����Z'��gg %

9-'$�$ :�2�: 

9-`���% +�$����Z'�

%9Q����

�gg�2�:
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8Z	
:+�$����Z'�SDS-PAGE ��$�� � ���B� J$L(2 �� 

k�� X�� �� �$��,� $ � �.�2$� 7A-2� 

v�.� �� �j��" �1] ;�<$"� k"&	 I��$'�" �"��: 

�.!��� ��� .)CD ( /! I����/ ��1��: 5�6�� �&Q� �<.�=.

 ;5�D �"� E: ���P. �&b2� E�&.�V ��$'�" �� �$: 0�2U6

���"! .�� ���$: 0�2U��6 %!3��1� i�� ��$'���" ���"��: ��

 �&b��2���%E��.& . ���: E�����-� �� E��, 5��# �:����/�!

 ���$�,)I5����� l���3	 B1�&��:&@G&.& �!�/! 5��6�� i��G 

%&��5, �,�# (%!3�1� �:��%H�:�C ����$. `��$: 0�2U�6

 �&: �&OC .E�.& . ��: E���-� �� ���P. �&b2� i&" ��$'�"

 !� �P:�=�� ����$. I5���� H�'!� B1�&�:&@G&.& �! I��j	

 �� %�=. �!� .�&:�� ���$. �� i&" ��$'�" � i�� ��$'�" E: 

HF#>�"! ;5# ;���D .

��� 
/! (1: �#�G �: �M�� � "N� �[�6 (�!51� /! ��" 

;31<.! p) /&�) %�PQ �� 0!�11t	 �� T! I!�: I�5[$� I�)

��� E��, ��!� �&��Q� ��� ��"N� 0�-$=��� I5��1�&	 I���)

pP� %D B��	 ��: � 5�1�&	 E���3) ()�, `�)�/�: (�!3�! �) +

��� �&b2� �� �! %��: 5�#�: .���" ���MMM`Tanaka �

���1 ' /! !� I5����� l����3	 B1�&��:&@G&.& �! (.!����F )

II+III 5�.��, 51�&	 ��!�G&	����, ��� �: B)&, .B��! ��

 rW�" � �.&�1.D �.&�� ��&�[	 ��!�G&	����, !5$:! ���

5�����G ;��U$��"! �x %&1��"!�$@1� �����P. �� � �.&1	���,)�.(

� v�1O� ?1�@A	 E�"��� �� !� 0N�����, 3�1. (.!��F )

 5.�& . ;��U$"! ��!�G&	����, �: ;!� ))8.(��� B�! ��: ��)

 E: %��-� I51�&	 9�1-� �� +�: E��3) �@T E: ��!3� B$#!�

 ��� . ���Y. E��: E����6 51��"� .����" ���MM
 � �$���1" `

B=��,!�� ���1 ' /! (.!����F )II �5��[$� H��o!�� ���] 

��� 31. � %&1"!�$@1�/;���D��� %&1�"!�$@1�!�$��!IVIG �� !� 

5.�& . E1P	 ;31@1�&1� � u��� %&1"+&��� ��)L.(

�&F�&� �#!��: I!�: ��� B�! �� �� ;5�� d1"D I�)

 5����G ;��U$"! B1�W� /! `5��D�� �] .0��[��y� 9��"! ��:

 %�G5�����&. 0���1:�j	 E��: E��Q&	 ���: � E��$��G i���j.!

 

8Z	/:[�� ���5�.)a([$. �)b(�$��,� 7��\� ��$�� �� �
��@2 �� ������ ����� k�� �� �\4. i-j ��q�.� e.$� ���B� J$L(2 
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?1@A	 IVIG B=,�� �1 ' /! II �$,� ���CD E.���!%!��F ) �

��

5��1�&	 E���1�/ �� ()�*��� B���!IVIG ���"��: � l��1-2	 �

%5�# ;3��&$"�� k�!�# �� B1�&:&@G&.& �! �&b2� �1U1,

 '�" zUo �: �&b2� w� 51�&	 `I�!5��� 0�[��y� 31. ���$

 ;�	&, �: ��o B1T �� +�: �� �! � �[1O] I51�&	 �1�� B��	

���� E��1P	 �� ���yT E��y-. w��� %!&���T E��: ����.!&	

 ����G ��y� I5��� l��3	 �1@:�C �: B1�&:&@G&.& �!)
M(.

B=,!�� �1 ' /! B�!�:��:II E: (�+�� 5��D�� �� ;5# 51�&	

 ��� HF�# E�: ����P. �&b2� � ;��U$"! E1��! ;��� %!&�T u�

 E����-� �� 5�1�&	 Ho!�� %��, p, B c �� � 5���G E1P	

 ��� �<�� �: �� �&@2� %��, ;3��&$"�� `�1.� �� ��!� I�)

 B1n	���� p�, ��1��: �Y@Z � BF � �F . �Y@Z B��$ ,

 ����G i�j.!)L(.l���3	 B1�&�:&@G&.& �! %&1�"!3��&$"��

 ��" �� I5���
LL�k"&	 `�&.�5�!�: 3�1. (.!��F ) �

%�5: �� \��' k�!��# z�Uo �: � ;5��, �!5��� /! ;��U$"! 

pH �&��: E�$��G i���j.! �.&�� 0�5��C B���$ , �� I51�"! .

%D 0�[��y� H1F=�	 u.��� B1��� E$�&1$,!5�, E, �!� %�=. �)

 �&����F�&� %&1����"!�&	�.� � 0�����[ j	IgG B1����o �� 

�� %&1"!3��&$"�� /! ;��U$"! � �&#pH 0��[ j	 I51�"! 

.&� E: !� ;5.� 1C�:�� H�5O	 � �!� `��& 5�,)

.(

��[� �1Z �T�: �P�	 E. %�!� 0�!�o 9����� I/��" ��)

���� ���� E��F@: `�&��# ���: ���O��A	 ���V! Ey��"!� E��: 5��.!&	

B1n	����� ���))Denaturation (B1n	����� ()���, ���T�: I���)

 I�� �1Y. E$"!&'�. � %x&�1 "N� `B1 "N� `B��F1��,IgA 

� �1 ' �� �[1O] �&] E: E, �&# B=,!�II B)&�, )Cohn (

 �&�F�&� �&� [� ��1Z I�!5���� E, ���o �� `5.�!� �&�o

IgG �� � B1��� �.&� 0�5C �� pH d��A	 /! u.�� I51"! 

%&1��"!3��&$"�� I����� �� ���$o B1�&��:&@G&.& �! �&��F�&�

�� �&#)

.(

B=��,!�� ���1 ' H��o II �&��Y�� E��: �&,���� k�!���# �� 

B1n	���� %5# ;�&	�.� /! I�1G&@Q %5.��"� HC!5�o E�: �

p�3.D �1��[� ���G 0�&6 ��� $o! /�n	��� I�) .H�o ��:

 �� ���1 'pH E��: w����3. pH w����$F�!�3�! IgG)�/�(`

�b��'�. /! I��1�: h�s � 3���� /! �#�. 0�[ j	 �� � �)

 �� �C�: �&@2��. 0�&6 E: %5# 5��.�� .�� %&1�"!�$@1� ��:

 �b��'�. E@o�� B�! @G&.& �! `0�[ j	 `�)B1�&:& �11t	 I�)

 � �"N� (�+�� 5��D�� Ho!�� /! ;5.� 1C�: �$@1� w , `E$���

 ��� a��o � ��$@1� `�1 ' ;5=. Ho ;5.� 1C�: �� �5.&�# .

���/d1�"D � B=�' ��� w�� %&1"!�$@1�!�$��! E�: %��"�

 �&��F�&�IgG ���1Y. I��1���: I���)�$�!��� B�!�:����: `���"! 

`B1n	��� �Y@ZpH �� f&. � %!31� `��� `05�# `;5��, �!5�

 %�����/ 05���� � ('����q �����o �� �&���@2� %������Q

������/�&���# E���$��G ����Y. �� 5�����: %&1���"!�$@1�!�$��! .

���/�!&�� B$'��" ~���' �&Y�� E: ���P$.! %&1"!�$@1�!�$��!

 �G�&�D �#!��: � ;5# ;��3�! B1���� ��&�F�&� %/� �: I�)

 ���P. �&b2� E: %51"� I!�: B1n	��� �Y@Z z1@t	 31. �

�j.! ���G i.�&boIgG %!31� E: �/8��) I!/! E�: i��G 

��!�G&	�����, ��� E�: �O�. !� �:&' ;�/�: `� "N� �$1�

 k"&	 ;5# ;��U$"! �,�.�	 %!31� E: (.!��F ) �>/8E: i�G 

��� %�=. � "N� �$1� �) I!/! �!� .����$.HPLC %!&��T E�: 

pP� /! �F�%�=. `���$. B��	 �@� ;5�)� /! �$ , ��
56��

 �1] 31��.D � �&: ���P. �&b2� �� �&b2� I��$'�" I�)

 �� %�=. ;5�D �"� E:�&' �[1O] ��$'�" �&b2� E, �!�

�"! ;��, zUo !� .

����� ���� 
B��! B1�&�:&@G&.& �! ;���D��� E�1P	 0NF=�� /! �F�

��� � �	+��: ?1�@A	 I!��: ;5�# E���c! H�o!�� E, �"!

��[��1Z �"���� �$=1: I/�" `�&b�2� �	+�: �� �! �PQ 

�� E���3) (�!3�! � ;�/�: ()�, �T�: 5.!&	 �'��" I��)

�&# .�&b2� `�'�" Ho!�� ()�, �: ;5# �,s ��� ��

 ���o B1T �� � p, ��1�: 0�[ j	 %!31� �: B1�&:&@G&.& �!

 ��"! ;5�# E1P	 �[1O] � ;��&A. �"� ��1n	��� ��$'�" .

H1�.�$� ��� B�! � �) I!�: i/+ I�) %��-� 51�&	 E�&-� �

��: � ��!� !� a�b�� ��� �! 31. � �1U1, zUo �: E��6 E:

(���/D i�j.! �� %D %���D�� !��Q! E�: %�F�! `�@1 F	 I�)

�� p)!�� �$[�6 9�1-� �&# .

������� 
 ���  
B�5: I���� !� ��� l�1-2	 B�! �� E, �.!��F ) /! E@1"�

 p���!� !� I�!3<�"�W" �� , 5.�& . .�&: l�1-2	 B��! E�Q

 B1���	 %!���! %&�' ���-$.! %��/��" 0��-1-2	 3,�� k"&	

�"! ;5���G .
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Abstract 
Background and Objectives 
Intravenous immunoglobulin (IVIG) preparations are used in several disorders including 
primary and secondary immunodeficiencies, autoimmune and systemic inflammatory diseases; 
it is also applied in effective therapy of infectious diseases. IVIG is currently the most widely 
used plasma component in the world. The addition of multiple steps to the manufacturing 
process of IVIG lowers the yield of IgG and raises the manufacturing costs. Therefore, 
manufacturers attempt to employ a cost effective method with respect to safety and quality of 
the product. In this study we proposed a method which not only reduced the manufacturing 
steps but also raised product safety by the treatment of pasteurization as a virus inactivation 
method.  
 
Materials and Methods 
For this experimental study, the fraction II paste (rich in IgG) was obtained from fresh frozen 
plasma (FFP) by the modified cold ethanol fractionation method (Cohn’s method). For further 
purification, filtration was used to remove impurities. Before performing virus inactivation by 
pasteurization, protein solution was diafiltered and then the stabilizer was added. Pasteurized 
solution was diafiltered again and final product was prepared after sterile filtration. 
 
Results 
The quality control results of the finished product obtained by the proposed method revealed 
that the purity was 100% (determined by cellulose acetate electrophoresis) and the polymer 
amount was less than 1% (evaluated by HPLC chromatography). The secondary and tertiary 
structures of IgG molecule were also examined by circular dichroism spectroscopy technique 
and were then compared to the commercial IVIG products bringing about approximately 
similar and satisfactory results. The yield calculated for the initial amount of IgG of plasma 
was 39.1% as measured by nephelometery. 

 
Conclusions 
The high purity of the finished product confirmed that the proposed purification process was 
satisfactory in despite of fewer steps when compared to the current methods. Indeed, the cost- 
effective preparation together with quatily and safety are taken into account in the proposed 
method. If the complementary experiments are carried out, the  proposed method can escalate 
at the industry scale.    
 
Key words: Plasma, Purification, Intravenous immunoglobulin, Cohn fraction II 
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