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Introduction
$QWLERG\� GUXJV� DUH� LPSRUWDQW� SRWHQW� WKHUDSHXWLF� GUXJV��

6LQFH� DQWLERG\� GUXJV� VSHFLILFDOO\� WDUJHW� WKH� FDQFHU� FHOOV��
WKH\�FDQ�FDXVH� OHVV�VLGH�HIIHFWV��+RZHYHU�� LW� LV�NQRZQ�WKDW�
WKH\� PD\� DJJUHJDWH� WR� IRUP� GLPHUV� DQG� RWKHU� ODUJHU�
DJJUHJDWHV� GXULQJ� PDQXIDFWXULQJ� SURFHVV� DQG�RU� GXULQJ�
VWRUDJH� SHULRG�� 7KHUH� DUH� FRQFHUQV� WKDW� WKRVH� ODUJHU�
DJJUHJDWHV� PD\� SURGXFH� DQWLERGLHV� RU� EHFRPH�
LPPXQRJHQLF�FRQMXJDWHV�WKDW�KDYH�SURSHUWLHV�RI�HOLFLWLQJ�FHOO�
LPPXQH�UHVSRQVHV� LQVLGH� WKH�ERG\��ZKLFK�FDQ� OHDG� WR�VLGH�
HIIHFWV��� 7KLV� PD\� OHDG� WR� FDXVH� VLGH� HIIHFWV�� 7KHUHIRUH��
PRQLWRULQJ�RI�VXFK�DJJUHJDWHV�LV�DQ�LPSRUWDQW�TXDOLW\�FRQWURO�
�4&��FULWHULD��
6LOLFD�EDVHG� DTXHRXV� VL]H� H[FOXVLRQ� FKURPDWRJUDSK\�

�6(&�� FROXPQV� DUH� JHQHUDOO\� XVHG� IRU� WKH� VHSDUDWLRQ� RI�
DJJUHJDWHV�� 6KRGH[� 3527(,1� /:����� LV� RQH� RI� WKHP�
DQG� LW� KDV� KLJK� VHSDUDWLRQ� FDSDELOLW\� IRU� WKH� SXUSRVH�� 7KLV�
DSSOLFDWLRQ� GHPRQVWUDWHV� WKH� HIIHFWLYHQHVV� RI� /:����� E\�
FRPSDULQJ� LW� WR�VLPLODU�FROXPQV� IURP�RWKHU�FRPSDQLHV�� ,J*�
�PROHFXODU�ZHLJKW� �0:��DERXW����������DQG�%RYLQH�VHUXP�
DOEXPLQ� �%6$�� 0:� �������� ZHUH� DQDO\]HG� IRU� WKH�
FRPSDULVRQ��7KH�HIIHFWV�RI�LQMHFWLRQ�YROXPH�IRU�WKH�DQDO\VLV�
RI�SRO\FORQDO�,J*�ZDV�DOVR�WHVWHG��
���'XULQJ�WKH�SURGXFWLRQ�RI�DQWLERG\�GUXJV��VPDOO�DPRXQWV�RI�
VXUIDFWDQWV�PD\�EH�DGGHG�WR�VROXELOL]H�RU�VWDELOL]H�,J*��DQG�
WKXV� PDQDJHPHQW� RI� VXUIDFWDQWV¶� FRQFHQWUDWLRQV� LV� DOVR�
LPSRUWDQW� 4&� FULWHULD�� 4XDQWLILFDWLRQ� RI� VXUIDFWDQWV� FDQ� EH�
GLIILFXOW��DV�WKH\�H[LVW�DV�FRPSOH[�PDWUL[HV�DQG�KDYH�ORZ�89�
DEVRUSWLRQ��,Q�WKLV�DSSOLFDWLRQ��ZH�GHYHORSHG�D�UDSLG�/&�06�
PHWKRG� ZLWK� D� XVH� RI� SRO\PHU�EDVHG� FROXPQ�� 6KRGH[�
2'3��+3��'�� IRU� WKH�TXDQWLILFDWLRQ�RI�SRO\VRUEDWH��7ZHHQ��
LQ� WKH�SUHVHQFH�RI� ,J*�DQG�1D&O�DV�PDWUL[HV��7KH�PHWKRG�
GRHV�QRW�UHTXLUH�VDPSOH�SUHWUHDWPHQW�SULRU�WR�WKH�LQMHFWLRQ��

2. Comparison of SEC columns
2.1 Analysis of IgG
7KH�WHVW�VDPSOHV�ZHUH�SUHSDUHG�E\�GLVVROYLQJ�SRO\FORQDO�

,J*�IURP�KXPDQ�VHUXP�RU�PRQRFORQDO�,J*�IURP�UHFRPELQDQW�
&+2�FHOO� LQ� WKH�HOXHQW��)LJXUH���VKRZV�WKH�FKURPDWRJUDPV�
RI�SRO\FORQDO�,J*�E\�LQMHFWLQJ����/�RI����PJ�P/�VDPSOH��7KH�
PRQRPHU�DV�ZHOO�DV�GLPHU�DQG�HYHQ�ODUJHU�DJJUHJDWHV�ZHUH�
GHWHFWHG��,W�FDQ�EH�VHHQ�WKDW�/:�����GHPRQVWUDWHG�D�VXSHULRU�
VHSDUDWLRQ�HIILFLHQF\�EHWZHHQ�PRQRPHU�DQG�GLPHU�FRPSDUHG�
WR�WKDW�RI�.:�����DQG�D�FROXPQ�IURP�DQRWKHU�FRPSDQ\��ZKLFK�
LV�UHFRPPHQGHG�IRU�WKH�DQDO\VLV�RI�DQWLERGLHV�
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� 7KHRUHWLFDO� SODWH� QXPEHU� �731�� DQG� UHVROXWLRQ� �5V��
EHWZHHQ� WKH� PRQRPHU� DQG� GLPHU� IRU� HDFK� FROXPQ� DUH�
VXPPDUL]HG� LQ� 7DEOH� ��� ,W� GHPRQVWUDWHG� WKDW� /:�����
DFKLHYHG� WKH� KLJKHVW� UHVROXWLRQ� DPRQJ� WKH� WKUHH� FROXPQV�
VWXGLHG���

7DEOH����731�DQG�5V��PRQRPHU�GLPHU��IRU�WKH�DQDO\VLV�RI�%6$

2.3 Effects of sample injection volume
���(IIHFWV�RI�VDPSOH�LQMHFWLRQ�YROXPH�IRU�WKH�DQDO\VLV�RI�,J*�
ZDV�VWXGLHG��7KH�YROXPH�EHWZHHQ���DQG������/�RI����PJ�P/�
SRO\FORQDO� ,J*�ZDV� LQMHFWHG� WR�D�/:������)LJXUH��� VKRZV�
WKH� FKURPDWRJUDPV� DQG� D� JUDSK� SUHVHQWLQJ� WKH�
UHODWLRQVKLSV� EHWZHHQ� WKH� LQMHFWLRQ� YROXPH� DQG� 731� DQG�
UHVROXWLRQV�EHWZHHQ�PRQRPHU�DQG�GLPHU�

������������5HIHU�WR�)LJ�����IRU�WKH�DQDO\WLFDO�FRQGLWLRQ�XVHG��

)LJ������7KH�HIIHFWV�RI�VDPSOH�LQMHFWLRQ�YROXPH

7KH� VHSDUDWLRQ� HIILFLHQF\� ZDV� FRQVLVWHQW� DPRQJ� DOO�
LQMHFWLRQ� YROXPHV� LQ� WKH� �� �� ��� �/� UDQJH�� ,W� DOVR�
GHPRQVWUDWHG� WKH� PHWKRG¶V� FDSDELOLW\� IRU� KDQGOLQJ� ODUJHU�
LQMHFWLRQ�YROXPH�������/��DEVROXWH�VDPSOH�ORDGLQJ�RI���PJ��
DV� WKHUH� ZDV� QR� VLJQLILFDQW� GHFUHDVH� LQ� LWV� VHSDUDWLRQ�
HIILFLHQF\� �5V� ODUJHU� WKDQ� ������ 7KH� 5V� REWDLQHG� LQ� WKLV�
H[SHULPHQW�ZDV�ORZHU�WKDQ�WKH�GDWD�REWDLQHG�LQ�H[SHULPHQW�
�����7KLV� LV� GXH� WR� WKH�GLIIHUHQFHV� LQ� WKH�DQDO\WLF� V\VWHPV�
XVHG�� 7KXV�� LW� LV� ZRUWK� QRWLQJ� WKDW� WKH� V\VWHP¶V� GHDG�
YROXPH�PD\�DIIHFW�WKH�UHVROXWLRQ�
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2.2 Analysis of BSA
���)LJXUH���VKRZV�WKH�FKURPDWRJUDPV�RI�%6$�REWDLQHG�E\�
LQMHFWLQJ����/�RI���PJ�P/�VDPSOH��7KH�PRQRPHU�DV�ZHOO�
DV�GLPHU�DQG�WULPHU�ZHUH�GHWHFWHG�

)LJ�����&KURPDWRJUDPV�RI�%6$�

���)LJXUH�4�LV�D�VXSHULPSRVHG�FKURPDWRJUDPV�RI�WKH�DERYH�
WKUHH�DQDO\VLV�E\�DOLJQLQJ�WKH�%6$�PRQRPHU�SHDNV�
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3. Analysis of surfactants in antibody drugs
2'3�� +3��'� LV� SDFNHG� ZLWK� SRO\K\GUR[\� PHWKDFU\ODWH

JHOV�� 8QOLNH� UHJXODU� 2'6� FROXPQV�� 2'3�� +3� LV� KLJKO\�
K\GURSKLOLF�DQG� WKLV�SUHYHQWV�SURWHLQV� WR�EH� UHWDLQHG� LQVLGH�
WKH� FROXPQ��+\GURSKRELF� LQWHUDFWLRQ�ZKLFK� LV� WKH� FDXVH� RI�
SURWHLQ�UHWHQWLRQ�FDQ�EH�VXSSUHVVHG�DOPRVW�WR�QRQH�E\�XVLQJ�
DONDOLQH�HOXHQW��$OVR��2'3��+3¶V�VPDOO�SRUH�VL]H��4��c��DGGV�
D�VL]H�H[FOXVLRQ�HIIHFW�WKDW�KHOSV�SURWHLQV�WR�HOXWLQJ�DW�9���%\�
ZHOO�FRQWUROOLQJ� WKRVH� IHDWXUHV�� WKH� 2'3�� +3� FROXPQ�
FRPSOHWHO\�VHSDUDWHV�,J*�IURP�VXUIDFWDQWV��7KH�VXUIDFWDQWV�
DUH�UHWDLQHG�E\�UHYHUVH�SKDVH�PRGH��,Q�RUGHU�WR�SUHYHQW�,J*�
IURP� HQWHULQJ� WKH� 06�� D� IORZ�VZLWFKLQJ� YDOYH� ZDV� SODFHG�
DIWHU�WKH�89�GHWHFWRU��%\�XVLQJ�WKH�YDOYH��WKH�FROXPQ�HOXDWH�
REWDLQHG� EHWZHHQ� �� DQG� ��PLQXWHV� LV� FROOHFWHG� LQ� D�ZDVWH�
ERWWOH�DQG�WKH�HOXDWH�REWDLQHG�DIWHU���PLQXWHV�LV�LQMHFWHG�LQWR�
WKH�06�
� �7ZHHQ� LV� W\SLFDOO\�XVHG�DV�DQ�DGGLWLYH� LQ�DQWLERG\�GUXJV��
WKXV�ZH� VHOHFWHG� LW� DV� D� WHVW� VXUIDFWDQW� LQ� WKLV� DSSOLFDWLRQ��
7ZHHQ� FRQVLVWV� RI� D� VRUELWDQ� EDFNERQH�� SRO\PHUV� RI�
HWK\OHQH� R[LGH� �(2��� DQG� ORQJ� FKDLQ� IDWW\� DFLGV� FRQQHFWHG�
E\�HVWHU�ERQGLQJ��)LJ�����

)LJ������6WUXFWXUH�RI�7ZHHQ

��7ZHHQ�GRHV�QRW�H[LVW�DV�D�VLQJOH�FRPSRXQG��EXW�H[LVWV�LQ�
VHYHUDO�GLIIHUHQW�IRUPV��7KH�PRVW�DEXQGDQW�FRPSRQHQW�ZDV�
VHOHFWHG� E\� SUH�VFDQQLQJ� WKH� VDPSOH�� 4XDQWLILFDWLRQ� FXUYH�
ZDV� SUHSDUHG� XVLQJ� WKH� UHVXOW� REWDLQHG� E\� DQ� 06� �6,0�
PRGH�� E\� PHDVXULQJ� VHOHFWHG� LRQV�� $PRQJ� WKH� DYDLODEOH�
7ZHHQ�VWDQGDUGV��7ZHHQ����DQG�7ZHHQ����ZHUH�DQDO\]HG��
$V�D�WHVW�VDPSOH��D�PL[WXUH�FRQWDLQLQJ����PJ�/�7ZHHQ����RU�
7ZHHQ� ���� ��J�/� SRO\FORQDO� ,J*�� DQG� ����PRO�/� 1D&O� ZDV�
SUHSDUHG�� ,QMHFWLRQ� YROXPH� �XVHG�ZDV����/� WKURXJKRXW� WKH�
H[SHULPHQW����

3.1 Analysis of Tween 20
)LJXUH� �� �EOXH� OLQH�� VKRZV� WKH� 6,0� FKURPDWRJUDP� RI�

7ZHHQ�����7KH�HOXHQW�XVHG�ZDV�DPPRQLP�ZDWHU��,RQ�DW�P�]�
������ZDV�PRQLWRUHG��7KLV�LRQ�LV�DVVXPHG�WR�EH�D�GLYDOHQW�
LRQ�FRQVLVWLQJ�RI�D�VRUELWDQ�EDFNERQH�����RU�PRUH�(2�XQLWV��
JO\FHURO� GLHVWHUV� �0:� �4���� RI� &�4� DQG� &��� ZLWK� HLWKHU�
RQH� RI� WKHP� KDYLQJ� D� GRXEOH� ERQG�� DQG� WZR� DPPRQLXP�
LRQV�� 7ZR� FKURPDWRJUDPV�� RQH� LQFOXGHV� ,J*� DQG� 1D&O�
�)LJ�� ��D��� DQG� WKH�RWKHU�ZLWKRXW� ,J*�DQG�1D&O� �)LJ�� ��E���
GHPRQVWUDWHG� YHU\� VLPLODU� UHVXOWV�� VKRZLQJ� WKDW� WKHUH�ZDV�
PLQLPXP�LRQ�VXSSUHVVLRQ�HIIHFW��$OVR��D�JRRG�OLQHDULW\�ZDV�
REWDLQHG�IRU�WKH�FDOLEUDWLRQ�FXUYH�RI�7ZHHQ�����

)LJ�����$QDO\VLV�RI�7ZHHQ�����&KURPDWRJUDPV�RI��D��ZLWKRXW�DQG�
�E� ZLWK���J�/�,J*�DQG�����PRO�/�1D&O���F��FDOLEUDWLRQ�FXUYH
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3.2 Analysis of Tween 80
� � 7ZHHQ� ���ZDV� DQDO\]HG� XVLQJ� WKH� VDPH�PHWKRG� DV� IRU�
7ZHHQ� ���� ,RQ� DW�P�]� �4����ZDV�PRQLWRUHG� �)LJ�� ���� 7KLV�
LRQ�LV�DVVXPHG�WR�EH�D�GLYDOHQW�LRQ�FRQVLVWLQJ�RI�D�VRUELWDQ�
EDFNERQH�� ��� RU�PRUH�(2�XQLWV�� JO\FHURO�PRQRHVWHU� �0:�
������RI�&���ZLWK�D�GRXEOH�ERQG��DQG�WZR�DPPRQLXP�LRQV��
&RQVLVWHQW� ZLWK� 7ZHHQ� ��¶V� DQDO\VLV� UHVXOW�� WKH�
FKURPDWRJUDPV�RI�VDPSOHV�FRQWDLQLQJ�ZLWK�DQG�ZLWKRXW�,J*�
DQG� 1D&O� ZHUH� YHU\� VLPLODU�� VKRZLQJ� WKH� SUHVHQFH� RI�
PLQLPXP� LRQ� VXSSUHVVLRQ�� $JDLQ�� D� JRRG� OLQHDULW\� ZDV�
REWDLQHG�IRU�WKH�FDOLEUDWLRQ�FXUYH�RI�7ZHHQ����

������������5HIHU�WR�)LJ�����IRU�WKH�DQDO\WLFDO�FRQGLWLRQ�XVHG��

)LJ�����$QDO\VLV�RI�7ZHHQ�����&KURPDWRJUDPV�RI��D��ZLWKRXW�DQG�
�E� ZLWK���J�/�,J*�DQG�����PRO�/�1D&O���F��FDOLEUDWLRQ�FXUYH

������)LJXUHV�DQG�GHVFULSWLRQV�LQ�WKLV�DUWLFOH�DUH�SURYLGHG�WR�
KHOS�\RX�VHOHFW�DSSURSULDWH�FROXPQV��+RZHYHU�WKH\�GR�QRW�
JXDUDQWHH�QRU�ZDUUDQW�WKH�VXLWDELOLW\�IRU�\RXU�DSSOLFDWLRQV��

7$．12．���． ��� ��．'．$35．3
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Resonac Corporation

Conclusions
6KRGH[ 3527(,1� /:����� GHPRQVWUDWHG� LWV� VXSHULRU�

VHSDUDWLRQ�FDSDELOLW\� IRU� ,J*�PRQRPHU�DQG� LWV�DJJUHJDWHV��
,W� DOVR� KDV� KLJK� VHSDUDWLRQ� FDSDELOLW\� LQ� HYHQ� ORZHU�
PROHFXODU� ZHLJKW� UDQJHV�� DQG� WKLV� DOORZV� WKH� DQDO\VLV� RI�
DQWLERG\� PHWDEROLWHV� DQG� RWKHU� SURWHLQV�� 0RUHRYHU�� WKH�
FROXPQ� LV� FDSDEOH� RI� KDQGOLQJ� KLJK� ORDGLQJ� YROXPHV��
7KHUHIRUH��/:�����KDV�D�ZLGH�XVDELOLW\� IRU� WKH�VHSDUDWLRQ�
RI�QRW�RQO\�DQWLERG\�DJJUHJDWHV��EXW�IRU�RWKHU�SURWHLQV������
� � 0RUHRYHU�� 6KRGH[ 2'3�� +3��'� SURYHG� LWV� VHSDUDWLRQ�
FDSDELOLW\�RI�DQDO\]LQJ�QRQ�LRQLF�VXUIDFWDQWV��7ZHHQ����DQG�
7ZHHQ����� LQ� WKH�SUHVHQFH�RI� ,J*�DQG�1D&O��7KH�PHWKRG�
GRHV� QRW� UHTXLUH� WKH� XVH� RI� GHSURWHLQL]DWLRQ� QRU� GHVDOWLQJ�
VDPSOH�SUHWUHDWPHQW��7KH�PHWKRG�VKRZHG�WKH�HIIHFWLYHQHVV�
RI� WKH�DONDOLQH�HOXHQW� IRU�VHSDUDWLQJ� ,J*�DW�9�� 7KH�XVH�RI�
WKH� DONDOLQH� FRQGLWLRQ� ZDV� SRVVLEOH� EHFDXVH� RI� WKH�
SRO\PHU�EDVHG� SDFNLQJ� PDWHULDO� XVHG� LQ� 2'3�� +3�� 7KH�
PHWKRG� GHYHORSHG� LQ� WKLV� DSSOLFDWLRQ� LV� IDVW� DQG� KLJK�
VHQVLWLYH� IRU� WKH� DQDO\VLV� RI� VXUIDFWDQWV� ZKLFK� ZRXOG� EH�
DSSOLFDEOH� LQ� DQWLERG\� GUXJ� 4&� DQDO\VLV�� (YHQ� IDVWHU�
DQDO\VLV�FDQ�EH�H[SHFWHG�E\�XVLQJ�D�VKRUWHU�FROXPQ�RI�WKH�
2'3�� VHULHV�� 2'3�� +3��%� ����� ,�'�� [� ��� PP� /��� DQG�
FRXSOLQJ�LW�ZLWK�06���F�
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