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1. Introduction 

_á~ÅçêÉ=ëóëíÉãë=Éñéäçáí=íÜÉ=éÜÉåçãÉåçå=çÑ=ëìêÑ~ÅÉ=éä~ëãçå=êÉëçå~åÅÉ=

EpmoF=íç=ãçåáíçê=íÜÉ=áåíÉê~Åíáçå=ÄÉíïÉÉå=ãçäÉÅìäÉë=áå=êÉ~ä=íáãÉK=qÜÉ=

íÉÅÜåçäçÖó=áåîçäîÉë=~íí~ÅÜáåÖ=çåÉ=áåíÉê~ÅíáåÖ=é~êíåÉê=íç=íÜÉ=ëìêÑ~ÅÉ=çÑ=

~=ëÉåëçê=ÅÜáéI=~åÇ=íÜÉå=é~ëëáåÖ=ë~ãéäÉ=Åçåí~áåáåÖ=çíÜÉê=áåíÉê~Åíáçå=

é~êíåÉêEëF=çîÉê=íÜÉ=ëìêÑ~ÅÉK=_áåÇáåÖ=çÑ=ãçäÉÅìäÉë=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

ÖÉåÉê~íÉë=~=êÉëéçåëÉ=ïÜáÅÜ=áë=éêçéçêíáçå~ä=íç=íÜÉ=ÄçìåÇ=ã~ëëI=~åÇ=

ÅÜ~åÖÉë=áå=~ãçìåí=ÄçìåÇ=Å~å=ÄÉ=ÇÉíÉÅíÉÇ=Ççïå=íç=~=ÑÉï=éáÅçÖê~ãë=çê=

äÉëë=éÉê=ëèì~êÉ=ãáääáãÉíÉê=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉI=ÅçêêÉëéçåÇáåÖ=íç=

ÅçåÅÉåíê~íáçåë=áå=íÜÉ=éáÅçãçä~ê=íç=å~åçãçä~ê=ê~åÖÉ=áå=íÜÉ=Äìäâ=

ë~ãéäÉ=ëçäìíáçåK=_áåÇáåÖ=ÉîÉåíë=~êÉ=ÑçääçïÉÇ=áå=êÉ~ä=íáãÉ=~åÇ=~=ê~åÖÉ=

çÑ=áåíÉê~Åíáçå=ÅÜ~ê~ÅíÉêáëíáÅë=Å~å=ÄÉ=ÇÉíÉêãáåÉÇK=^ãçåÖ=íÜÉ=èìÉëíáçåë=

íÜ~í=Å~å=ÄÉ=~ÇÇêÉëëÉÇ=ïáíÜ=_á~ÅçêÉ=~êÉW=

• qÜÉ=ëéÉÅáÑáÅáíó=çÑ=ÄáçãçäÉÅìä~ê=áåíÉê~ÅíáçåëI=áåîÉëíáÖ~íÉÇ=Äó=íÉëíáåÖ=

íÜÉ=ÉñíÉåí=çÑ=ÄáåÇáåÖ=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=é~áêë=çÑ=ãçäÉÅìäÉëK=

• qÜÉ=âáåÉíáÅë=~åÇ=~ÑÑáåáíó=çÑ=~å=áåíÉê~ÅíáçåI=áåîÉëíáÖ~íÉÇ=Äó=

~å~äóòáåÖ=íÜÉ=íáãÉ=ÅìêîÉ=~åÇ=äÉîÉä=çÑ=ÄáåÇáåÖ=áå=íÉêãë=çÑ=ãçäÉÅìä~ê=

áåíÉê~Åíáçå=ãçÇÉäëK==

• qÜÉ=ÅçåÅÉåíê~íáçå=çÑ=ëéÉÅáÑáÅ=ãçäÉÅìäÉë=éêÉëÉåí=áå=íÜÉ=ë~ãéäÉI=

áåîÉëíáÖ~íÉÇ=Äó=ãÉ~ëìêáåÖ=íÜÉ=äÉîÉä=çÑ=êÉëéçåëÉ=çÄí~áåÉÇ=Ñêçã=íÜÉ=

ë~ãéäÉK=

=

_á~ÅçêÉ=ëóëíÉãë=ãçåáíçê=íÜÉ=áåíÉê~Åíáçå=ÄÉíïÉÉå=íïç=ãçäÉÅìäÉëI=çÑ=

ïÜáÅÜ=çåÉ=áë=~íí~ÅÜÉÇ=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=~åÇ=íÜÉ=çíÜÉê=áë=ÑêÉÉ=áå=

ëçäìíáçåK=qÜÉ=ÑçääçïáåÖ=íÉêãë=~êÉ=ìëÉÇ=áå=íÜÉ=ÅçåíÉñí=çÑ=_á~ÅçêÉ=

~ëë~óëW=

• qÜÉ=áåíÉê~Åíáçå=é~êíåÉê=~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=áë=Å~ääÉÇ=íÜÉ=äáÖ~åÇ=

EcáÖìêÉ=NJNFK=EqÜÉ=íÉêã=!äáÖ~åÇÒ=áë=~ééäáÉÇ=ÜÉêÉ=áå=~å~äçÖó=ïáíÜ=

íÉêãáåçäçÖó=ìëÉÇ=áå=~ÑÑáåáíó=ÅÜêçã~íçÖê~éÜó=ÅçåíÉñíëI=~åÇ=ÇçÉë=

åçí=áãéäó=íÜ~í=íÜÉ=ëìêÑ~ÅÉJ~íí~ÅÜÉÇ=ãçäÉÅìäÉ=áë=~=äáÖ~åÇ=Ñçê=~=

ÅÉääìä~ê=êÉÅÉéíçêKF=

• qÜÉ=~å~äóíÉ=áë=íÜÉ=áåíÉê~Åíáçå=é~êíåÉê=íÜ~í=áë=é~ëëÉÇ=áå=ëçäìíáçå=çîÉê=

íÜÉ=áããçÄáäáòÉÇ=äáÖ~åÇ=EcáÖìêÉ=NJNFK=

1.1 Principles of Biacore technology 

1.2 Biacore terminology 



Introduction______________________________________________________________________  

O= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
Figure 1-1. The ligand is the interaction partner that is attached to the 
sensor surface. The analyte is free in solution and binds to the 
immobilized ligand. 

• ^å~äóëáë=áë=éÉêÑçêãÉÇ=Äó=áåàÉÅíáåÖ=ë~ãéäÉ=çîÉê=íÜÉ=ëìêÑ~ÅÉ=áå=~=

Å~êÉÑìääó=ÅçåíêçääÉÇ=Ñ~ëÜáçåK=qÜÉ=ë~ãéäÉ=áë=Å~êêáÉÇ=áå=~=Åçåíáåìçìë=

Ñäçï=çÑ=ÄìÑÑÉêI=íÉêãÉÇ=êìååáåÖ=ÄìÑÑÉêK=

• oÉÖÉåÉê~íáçå=áë=íÜÉ=éêçÅÉëë=çÑ=êÉãçîáåÖ=ÄçìåÇ=~å~äóíÉ=Ñêçã=íÜÉ=

ëìêÑ~ÅÉ=~ÑíÉê=~å=~å~äóëáë=ÅóÅäÉ=ïáíÜçìí=Ç~ã~ÖáåÖ=íÜÉ=äáÖ~åÇI=áå=

éêÉé~ê~íáçå=Ñçê=~=åÉï=ÅóÅäÉK==

• oÉëéçåëÉ=áë=ãÉ~ëìêÉÇ=áå=êÉëçå~åÅÉ=ìåáíë=EorFK=qÜÉ=êÉëéçåëÉ=áë=

ÇáêÉÅíäó=éêçéçêíáçå~ä=íç=íÜÉ=ÅçåÅÉåíê~íáçå=çÑ=ÄáçãçäÉÅìäÉë=çå=íÜÉ=

ëìêÑ~ÅÉK==

• ^=ëÉåëçêÖê~ã=áë=~=éäçí=çÑ=êÉëéçåëÉ=~Ö~áåëí=íáãÉI=ëÜçïáåÖ=íÜÉ=

éêçÖêÉëë=çÑ=íÜÉ=áåíÉê~Åíáçå=EcáÖìêÉ=NJOFK=qÜáë=ÅìêîÉ=áë=Çáëéä~óÉÇ=

ÇáêÉÅíäó=çå=íÜÉ=ÅçãéìíÉê=ëÅêÉÉå=ÇìêáåÖ=íÜÉ=ÅçìêëÉ=çÑ=~å=~å~äóëáëK==

• ^=êÉéçêí=éçáåí=êÉÅçêÇë=íÜÉ=êÉëéçåëÉ=çå=~=ëÉåëçêÖê~ã=~í=~=ëéÉÅáÑáÅ=

íáãÉ=~îÉê~ÖÉÇ=çîÉê=~=ëÜçêí=íáãÉ=ïáåÇçïI=~ë=ïÉää=~ë=íÜÉ=ëäçéÉ=çÑ=íÜÉ=

ëÉåëçêÖê~ã=çîÉê=íÜÉ=ïáåÇçïK=qÜÉ=êÉëéçåëÉ=ã~ó=ÄÉ=~ÄëçäìíÉ=E~ÄçîÉ=

~=ÑáñÉÇ=òÉêç=äÉîÉä=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=ÇÉíÉÅíçêF=çê=êÉä~íáîÉ=íç=íÜÉ=

êÉëéçåëÉ=~í=~åçíÜÉê=ëéÉÅáÑáÉÇ=êÉéçêí=éçáåí=EcáÖìêÉ=NJOFK=

=
Figure 1-2. Schematic illustration of a sensorgram. The bars below the 
sensorgram curve indicate the solutions that pass over the sensor 
surface. 



______________________________________________________________________Introduction 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= P=

îÉêëáçå=^^=

=

1.3.1 The SPR detection system 
pmo=áë=~=éÜÉåçãÉåçå=íÜ~í=çÅÅìêë=áå=íÜáå=ÅçåÇìÅíáåÖ=Ñáäãë=~í=~å=

áåíÉêÑ~ÅÉ=ÄÉíïÉÉå=ãÉÇá~=çÑ=ÇáÑÑÉêÉåí=êÉÑê~ÅíáîÉ=áåÇÉñK=få=_á~ÅçêÉ=

ëóëíÉãëI=íÜÉ=ãÉÇá~=~êÉ=íÜÉ=Öä~ëë=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=~åÇ=íÜÉ=ë~ãéäÉ=

ëçäìíáçåI=~åÇ=íÜÉ=ÅçåÇìÅíáåÖ=Ñáäã=áë=~=íÜáå=ä~óÉê=çÑ=ÖçäÇ=çå=íÜÉ=ëÉåëçê=

ÅÜáé=ëìêÑ~ÅÉK=

råÇÉê=ÅçåÇáíáçåë=çÑ=íçí~ä=áåíÉêå~ä=êÉÑäÉÅíáçåI=äáÖÜí=áåÅáÇÉåí=çå=íÜÉ=

êÉÑäÉÅíáåÖ=áåíÉêÑ~ÅÉ=äÉ~âë=~å=ÉäÉÅíêáÅ=ÑáÉäÇ=áåíÉåëáíó=Å~ääÉÇ=~å=Éî~åÉëÅÉåí=

ï~îÉ=ÑáÉäÇ=~Åêçëë=íÜÉ=áåíÉêÑ~ÅÉ=áåíç=íÜÉ=ãÉÇáìã=çÑ=äçïÉê=êÉÑê~ÅíáîÉ=

áåÇÉñI=ïáíÜçìí=~Åíì~ääó=äçëáåÖ=åÉí=ÉåÉêÖóK=qÜÉ=~ãéäáíìÇÉ=çÑ=íÜÉ=

Éî~åÉëÅÉåí=ÑáÉäÇ=ï~îÉ=ÇÉÅêÉ~ëÉë=ÉñéçåÉåíá~ääó=ïáíÜ=Çáëí~åÅÉ=Ñêçã=íÜÉ=

ëìêÑ~ÅÉI=~åÇ=íÜÉ=ÉÑÑÉÅíáîÉ=éÉåÉíê~íáçå=ÇÉéíÜ=áå=íÉêãë=çÑ=ëÉåëáíáîáíó=íç=

êÉÑê~ÅíáîÉ=áåÇÉñ=áë=~Äçìí=OMB=çÑ=íÜÉ=ï~îÉäÉåÖíÜ=çÑ=íÜÉ=áåÅáÇÉåí=äáÖÜíK==

=

=============

Reflected light
intensity

Angle of reflectionSPR angle =
Figure 1-3. The SPR principle. 

^í=~=ÅÉêí~áå=ÅçãÄáå~íáçå=çÑ=~åÖäÉ=çÑ=áåÅáÇÉåÅÉ=~åÇ=ÉåÉêÖó=

Eï~îÉäÉåÖíÜFI=íÜÉ=áåÅáÇÉåí=äáÖÜí=ÉñÅáíÉë=éä~ëãçåë=EÉäÉÅíêçå=ÅÜ~êÖÉ=

ÇÉåëáíó=ï~îÉëF=áå=íÜÉ=ÖçäÇ=ÑáäãK=^ë=~=êÉëìäíI=~=ÅÜ~ê~ÅíÉêáëíáÅ=~Äëçêéíáçå=

çÑ=ÉåÉêÖó=îá~=íÜÉ=Éî~åÉëÅÉåí=ï~îÉ=ÑáÉäÇ=çÅÅìêë=~åÇ=pmo=áë=ëÉÉå=~ë=~=

Çêçé=áå=íÜÉ=áåíÉåëáíó=çÑ=íÜÉ=êÉÑäÉÅíÉÇ=äáÖÜí=EcáÖìêÉ=NJPFK==

1.3 Components of Biacore systems 
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= îÉêëáçå=^^=

=

_ÉÅ~ìëÉ=íÜÉ=Éî~åÉëÅÉåí=ï~îÉ=ÑáÉäÇ=éÉåÉíê~íÉë=íÜÉ=ëçäìíáçåI=ÅçåÇáíáçåë=

Ñçê=íÜáë=êÉëçå~åÅÉ=ÉÑÑÉÅí=~êÉ=îÉêó=ëÉåëáíáîÉ=íç=íÜÉ=êÉÑê~ÅíáîÉ=áåÇÉñ=çÑ=íÜÉ=

ëçäìíáçå=ïáíÜáå=íÜÉ=ÉÑÑÉÅíáîÉ=éÉåÉíê~íáçå=ÇÉéíÜ=çÑ=íÜÉ=Éî~åÉëÅÉåí=ÑáÉäÇK=

`Ü~åÖÉë=áå=ëçäìíÉ=ÅçåÅÉåíê~íáçå=~í=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=Å~ìëÉ=

ÅÜ~åÖÉë=áå=íÜÉ=êÉÑê~ÅíáîÉ=áåÇÉñ=çÑ=íÜÉ=ëçäìíáçå=ïÜáÅÜ=Å~å=ÄÉ=ãÉ~ëìêÉÇ=

~ë=ÅÜ~åÖÉë=áå=íÜÉ=pmo=ÅçåÇáíáçåëK=qÜÉ=éÉåÉíê~íáçå=ÇÉéíÜ=çÑ=íÜÉ=

Éî~åÉëÅÉåí=ï~îÉ=ÇÉíÉêãáåÉë=íÜÉ=íÜáÅâåÉëë=çÑ=íÜÉ=ëçäìíáçå=ä~óÉê=ïÜÉêÉ=

êÉÑê~ÅíáîÉ=áåÇÉñ=ÅÜ~åÖÉë=~êÉ=ãçåáíçêÉÇW=çåäó=êÉÑê~ÅíáîÉ=áåÇÉñ=ÅÜ~åÖÉë=

ÅäçëÉ=íç=íÜÉ=ëìêÑ~ÅÉ=~ÑÑÉÅí=íÜÉ=pmo=ëáÖå~äK=

qç=~ÅÜáÉîÉ=íçí~ä=áåíÉêå~ä=êÉÑäÉÅíáçå=çÑ=íÜÉ=äáÖÜí=~í=íÜÉ=áåíÉêÑ~ÅÉ=ÄÉíïÉÉå=

íÜÉ=ëÉåëçê=ÅÜáé=~åÇ=íÜÉ=ëçäìíáçåI=íÜÉ=Öä~ëë=ëáÇÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=áë=

éêÉëëÉÇ=~Ö~áåëí=~=ëÉãáJÅóäáåÇêáÅ~ä=Öä~ëë=éêáëãI=ìëáåÖ=~=ëáäáÅçåÉ=çéíçJ

áåíÉêÑ~ÅÉ=íç=ÉåëìêÉ=ÖççÇ=çéíáÅ~ä=Åçåí~Åí=EëÉÉ=cáÖìêÉ=NJRFK=iáÖÜí=Ñêçã=~=

äáÖÜíJÉãáííáåÖ=ÇáçÇÉ=Eï~îÉäÉåÖíÜ=~Äçìí=UMM=åãF=áë=ÑçÅìëÉÇ=áå=~=ïÉÇÖÉ=

çå=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉI=ÅçîÉêáåÖ=~=ÑáñÉÇ=ê~åÖÉ=çÑ=áåÅáÇÉåí=~åÇ=

êÉÑäÉÅíÉÇ=~åÖäÉëK=qÜÉ=ÉÑÑÉÅíáîÉ=éÉåÉíê~íáçå=ÇÉéíÜ=çÑ=íÜÉ=Éî~åÉëÅÉåí=

ï~îÉ=ìåÇÉê=íÜÉëÉ=ÅçåÇáíáçåë=áë=çÑ=íÜÉ=çêÇÉê=çÑ=NRM=åãK=

pmo=~êáëÉë=áå=éêáåÅáéäÉ=áå=~åó=íÜáå=ÅçåÇìÅíáåÖ=Ñáäã=ìåÇÉê=íÜÉ=

ÅçåÇáíáçåë=ÇÉëÅêáÄÉÇI=~äíÜçìÖÜ=íÜÉ=ï~îÉäÉåÖíÜ=~í=ïÜáÅÜ=êÉëçå~åÅÉ=

çÅÅìêë=~åÇ=íÜÉ=ëÜ~éÉ=çÑ=íÜÉ=ÉåÉêÖó=~Äëçêéíáçå=éêçÑáäÉ=ÇáÑÑÉê=ïáíÜ=

ÇáÑÑÉêÉåí=ÅçåÇìÅíáåÖ=ã~íÉêá~äëK=dçäÇ=áë=ìëÉÇ=áå=_á~ÅçêÉ=ëÉåëçê=ÅÜáéë=

ÄÉÅ~ìëÉ=áí=ÅçãÄáåÉë=Ñ~îçê~ÄäÉ=pmo=ÅÜ~ê~ÅíÉêáëíáÅë=ïáíÜ=ëí~Äáäáíó=~åÇ=~=

ÜáÖÜ=äÉîÉä=çÑ=áåÉêíåÉëë=áå=ÄáçãçäÉÅìä~ê=áåíÉê~Åíáçå=ÅçåíÉñíëK=

kçíÉW= qÜÉêÉ=~êÉ=ëÉîÉê~ä=ÅçããÉêÅá~ä=ëóëíÉãë=~î~áä~ÄäÉ=çå=íÜÉ=ã~êâÉí=

Ñçê=ãçåáíçêáåÖ=ÄáçãçäÉÅìä~ê=áåíÉê~Åíáçåë=áå=êÉ~ä=íáãÉ=ïáíÜçìí=

ä~ÄÉäëK=pçãÉ=çÑ=íÜÉëÉI=äáâÉ=_á~ÅçêÉI=ìëÉ=pmo=ÇÉíÉÅíáçåI=ïÜáäÉ=

çíÜÉêë=Éñéäçáí=ï~îÉ=ÖìáÇÉ=êÉëçå~åÅÉ=çê=êÉëçå~åí=ãáêêçê=

íÉÅÜåçäçÖóK=^äíÜçìÖÜ=íÜÉëÉ=íÉÅÜåçäçÖáÉë=~êÉ=ëìéÉêÑáÅá~ääó=

ëáãáä~ê=~åÇ=ÄçíÜ=ÇÉíÉÅí=ã~ëë=ÅÜ~åÖÉë=~í=íÜÉ=ëìêÑ~ÅÉ=íÜêçìÖÜ=

ÅÜ~åÖÉë=áå=êÉÑê~ÅíáîÉ=áåÇÉñI=íÜÉ=éÜóëáÅ~ä=éêáåÅáéäÉë=~êÉ=

ÇáÑÑÉêÉåí=~åÇ=ëÉåëçê=ëìêÑ~ÅÉë=ÇÉëáÖåÉÇ=Ñçê=çåÉ=íÉÅÜåçäçÖó=

Å~ååçí=ÄÉ=ìëÉÇ=ïáíÜ=íÜÉ=çíÜÉêK=

1.3.2 The sensor surface 
qÜÉ=ëÉåëçê=ÅÜáé=áë=~í=íÜÉ=ÜÉ~êí=çÑ=_á~ÅçêÉÛë=íÉÅÜåçäçÖóW=íÜÉ=ÅÜáé=

éêçîáÇÉë=íÜÉ=éÜóëáÅ~ä=ÅçåÇáíáçåë=åÉÅÉëë~êó=íç=ÖÉåÉê~íÉ=íÜÉ=pmo=ëáÖå~äI=

~åÇ=íÜÉ=áåíÉê~Åíáçå=ÄÉáåÖ=ëíìÇáÉÇ=çÅÅìêë=çå=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=ÅÜáéK=

qÜÉ=ëéÉÅáÑáÅáíó=çÑ=~=_á~ÅçêÉ=~å~äóëáë=áë=ÇÉíÉêãáåÉÇ=íÜêçìÖÜ=íÜÉ=å~íìêÉ=

~åÇ=éêçéÉêíáÉë=çÑ=íÜÉ=ãçäÉÅìäÉ=~íí~ÅÜÉÇ=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=

_áçãçäÉÅìäÉë=ã~ó=ÄÉ=~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=ìëáåÖ=

íÜêÉÉ=ÇáÑÑÉêÉåí=~ééêç~ÅÜÉë=EëÉÉ=cáÖìêÉ=NJQFW=

• `çî~äÉåí=áããçÄáäáò~íáçåI=ïÜÉêÉ=íÜÉ=ãçäÉÅìäÉ=áë=~íí~ÅÜÉÇ=íç=íÜÉ=

ëìêÑ~ÅÉ=íÜêçìÖÜ=~=Åçî~äÉåí=ÅÜÉãáÅ~ä=äáåâK==
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• eáÖÜ=~ÑÑáåáíó=Å~éíìêÉI=ïÜÉêÉ=íÜÉ=ãçäÉÅìäÉ=çÑ=áåíÉêÉëí=áë=~íí~ÅÜÉÇ=Äó=

åçåJÅçî~äÉåí=áåíÉê~Åíáçå=ïáíÜ=~åçíÜÉê=ãçäÉÅìäÉ=EïÜáÅÜ=áå=íìêå=áë=

ìëì~ääó=~íí~ÅÜÉÇ=ìëáåÖ=Åçî~äÉåí=áããçÄáäáò~íáçåFK=

• eóÇêçéÜçÄáÅ=~ÇëçêéíáçåI=ïÜáÅÜ=Éñéäçáíë=ãçêÉ=çê=äÉëë=ëéÉÅáÑáÅ=

ÜóÇêçéÜçÄáÅ=áåíÉê~Åíáçåë=íç=~íí~ÅÜ=ÉáíÜÉê=íÜÉ=ãçäÉÅìäÉ=çÑ=áåíÉêÉëí=çê=

~=ÜóÇêçéÜçÄáÅ=Å~êêáÉê=ëìÅÜ=~ë=~=äáéáÇ=ãçåçä~óÉê=çê=Äáä~óÉê=íç=íÜÉ=

ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=

=
Figure 1-4. Three approaches for attaching biomolecules to the sensor chip 
surface.  

qÜÉëÉ=~ééêç~ÅÜÉë=~êÉ=ÇáëÅìëëÉÇ=áå=ãçêÉ=ÇÉí~áä=áå=`Ü~éíÉêë=P=Ó=RK==

1.3.3 The microfluidic system 
qÜÉ=áåíÉê~Åíáçå=ÄÉáåÖ=ëíìÇáÉÇ=í~âÉë=éä~ÅÉ=çå=íÜÉ=ÖçäÇJÅçîÉêÉÇ=ëáÇÉ=çÑ=

íÜÉ=ëÉåëçê=ÅÜáéI=çééçëáíÉ=Ñêçã=íÜÉ=ëáÇÉ=ïÜÉêÉ=íÜÉ=äáÖÜí=áë=êÉÑäÉÅíÉÇK=

p~ãéäÉ=Åçåí~áåáåÖ=~å~äóíÉ=áë=ëìééäáÉÇ=áå=~=ÅçåíêçääÉÇ=Ñ~ëÜáçå=íç=íÜÉ=

ëÉåëçê=ëìêÑ~ÅÉ=íÜêçìÖÜ=~=ãáÅêçÑäìáÇáÅ=ëóëíÉãK=qÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áíëÉäÑ=

Ñçêãë=çåÉ=ï~ää=çÑ=~=Ñäçï=ÅÉää=ïÜáÅÜ=áë=~å=áåíÉÖê~ä=é~êí=çÑ=íÜÉ=

ãáÅêçÑäìáÇáÅ=ëóëíÉã=EcáÖìêÉ=NJRFK=
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Figure 1-5. Microfluidic system and flow cell. Top: Photograph of the IFC 
used in Biacore 3000. Bottom left: Close-up of the flow cell area on the IFC. 
The sensor chip is pressed on to the flow cell block shown in this close-up. 
Bottom right: Diagrammatic section through the flow cell, showing how the 
IFC channels are pressed against the sensor surface to form the flow cell. 

qÜÉ=ãáÅêçÑäìáÇáÅ=ëóëíÉã=Åçåëáëíë=çÑ=~=ëÉêáÉë=çÑ=ÅÜ~ååÉäë=~åÇ=î~äîÉë=áå=~=

éä~ëíáÅ=ÄäçÅâI=íÜÉ=fåíÉÖê~íÉÇ=jáÅêçÑäìáÇáÅ=`~êíêáÇÖÉ=Efc`FK=qÜÉ=Ñäçï=

ÅÉääë=~êÉ=ÑçêãÉÇ=Äó=éêÉëëáåÖ=íÜÉ=ëÉåëçê=ÅÜáé=~Ö~áåëí=~=ëÉí=çÑ=çéÉå=

ÅÜ~ååÉäë=çå=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=fc`I=ëç=íÜ~í=íÜÉ=ÅÜáé=Å~å=É~ëáäó=ÄÉ=

ÉñÅÜ~åÖÉÇK=aÉäáîÉêó=çÑ=ë~ãéäÉ=~åÇ=ÄìÑÑÉê=íç=íÜÉ=Ñäçï=ÅÉääë=áë=éêÉÅáëÉäó=

ÅçåíêçääÉÇ=Äó=íÜÉ=éìãé=ëóëíÉã=~åÇ=íÜÉ=î~äîÉë=áå=íÜÉ=fc`K=få=íÜáë=ï~óI=

~=Åçåíáåìçìë=Ñäçï=çÑ=äáèìáÇ=áë=ã~áåí~áåÉÇ=çîÉê=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

íÜêçìÖÜçìí=~å=~å~äóëáëI=ëïáíÅÜáåÖ=ÄÉíïÉÉå=ÄìÑÑÉê=~åÇ=ë~ãéäÉ=ïáíÜ=

ãáåáãìã=ÇáëíìêÄ~åÅÉ=çê=ÇáëéÉêëáçå=çÑ=íÜÉ=ë~ãéäÉ=ÄçìåÇ~êóK=qÜáë=ÜáÖÜ=

ÇÉÖêÉÉ=çê=éêÉÅáëáçå=áå=ë~ãéäÉ=ÇÉäáîÉêó=áë=áãéçêí~åí=Ñçê=êÉéêçÇìÅáÄáäáíó=

çÑ=~ëë~ó=éêçÅÉÇìêÉëI=~åÇ=~äëç=éêçîáÇÉë=íÜÉ=ÅçåíêçääÉÇ=ÅçåÇáíáçåë=

åÉÅÉëë~êó=Ñçê=áåíÉêéêÉíáåÖ=âáåÉíáÅ=Ç~í~=çÄí~áåÉÇ=Ñêçã=íÜÉ=áåíÉê~Åíáçå=

ëíìÇáÉëK=jçêÉ=áåÑçêã~íáçå=çå=íÜÉ=ÇÉí~áäë=çÑ=íÜÉ=Ñäçï=ëóëíÉã=áå=_á~ÅçêÉ=

ëóëíÉãë=ã~ó=ÄÉ=ÑçìåÇ=áå=íÜÉ=êÉëéÉÅíáîÉ=fåëíêìãÉåí=e~åÇÄççâëK=

=
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qÜáë=e~åÇÄççâ=éêçîáÇÉë=~=ÖÉåÉê~ä=ÖìáÇÉ=íç=íÜÉ=ÇÉëáÖå=~åÇ=ìëÉ=çÑ=

ëÉåëçê=ëìêÑ~ÅÉë=Ñçê=_á~ÅçêÉ=~å~äóëÉëI=~åÇ=ÅçîÉêëW=

• mêçéÉêíáÉë=çÑ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

• ^ééêç~ÅÜÉë=íç=áããçÄáäáòáåÖ=äáÖ~åÇ=

• mê~ÅíáÅ~ä=~ëéÉÅíë=çÑ=äáÖ~åÇ=áããçÄáäáò~íáçå=

• oÉÖÉåÉê~íáçå=çÑ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

• pÉåëçê=ÅÜáé=ëíçê~ÖÉ=~åÇ=êÉJìëÉ=

^ëéÉÅíë=çÑ=ëÉåëçê=ÅÜáé=ìë~ÖÉ=íÜ~í=~êÉ=ëéÉÅáÑáÅ=íç=áåÇáîáÇì~ä=áåëíêìãÉåíë=

~êÉ=ÇÉëÅêáÄÉÇ=áå=íÜÉ=êÉëéÉÅíáîÉ=áåëíêìãÉåí=~åÇLçê=ãÉíÜçÇçäçÖó=

Ü~åÇÄççâëK=

=

jçêÉ=áåÑçêã~íáçå=~Äçìí=_á~ÅçêÉ=ëóëíÉãëI=ëÉåëçê=ÅÜáéë=~åÇ=

~ééäáÅ~íáçåë=ã~ó=ÄÉ=ÑçìåÇ=áå=íÜÉ=ÑçääçïáåÖ=ëçìêÅÉëW=

• fåëíêìãÉåí=~åÇ=ãÉíÜçÇçäçÖó=Ü~åÇÄççâë=Ñçê=íÜÉ=êÉëéÉÅíáîÉ=ëóëíÉãë=

• _á~ÅçêÉ=`çåÅÉåíê~íáçå=^å~äóëáë=e~åÇÄççâI=ÇÉëÅêáÄáåÖ=Üçï=íç=

ÇÉëáÖåI=ÇÉîÉäçé=~åÇ=éÉêÑçêã=ÅçåÅÉåíê~íáçå=ãÉ~ëìêÉãÉåíë=ìëáåÖ=

_á~ÅçêÉÛë=pmoJÄ~ëÉÇ=ÄáçëÉåëçê=íÉÅÜåçäçÖó=

• _á~ÅçêÉ=^Çîáëçê=pÉêáÉë=éêçÇìÅíëI=ïÜáÅÜ=~êÉ=áåíÉê~ÅíáîÉ=ãìäíáãÉÇá~=

éêÉëÉåí~íáçåë=ÇÉëÅêáÄáåÖ=íÜÉ=íÉÅÜåçäçÖó=~åÇ=áíë=~ééäáÅ~íáçåë=

qÜÉ=_á~ÅçêÉ=ïÉÄ=ëáíÉ=~í=ïïïKÄá~ÅçêÉKÅçã=éêçîáÇÉë=ÉñíÉåëáîÉ=~åÇ=ìéJ

íç=Ç~íÉ=áåÑçêã~íáçå=~Äçìí=_á~ÅçêÉ=éêçÇìÅíëI=áåÅäìÇáåÖ=~=ëÉ~êÅÜ~ÄäÉ=

Ç~í~Ä~ëÉ=çÑ=äáíÉê~íìêÉ=êÉÑÉêÉåÅÉëK=

1.4 Scope of this handbook 

1.5 Additional information 
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2. Sensor surface properties 

qÜÉ=ëÉåëçê=ÅÜáé=áå=_á~ÅçêÉ=Ü~ë=íïç=ÉëëÉåíá~ä=ÑÉ~íìêÉëW=

• ^=Öä~ëë=ëìêÑ~ÅÉ=ÅçîÉêÉÇ=ïáíÜ=~=íÜáå=ÖçäÇ=ä~óÉêI=ÅêÉ~íáåÖ=íÜÉ=

ÅçåÇáíáçåë=êÉèìáêÉÇ=Ñçê=ÖÉåÉê~íáåÖ=~å=pmo=ëáÖå~ä=ïÜáÅÜ=áë=íÜÉ=Ä~ëáë=

Ñçê=ÇÉíÉÅíáçå=çÑ=ÄáçãçäÉÅìä~ê=áåíÉê~ÅíáçåK=qÜáë=ÑÉ~íìêÉ=áë=Åçããçå=

íç=~ää=_á~ÅçêÉ=ëÉåëçê=ÅÜáéëK=

• ^=Åç~íáåÖ=çÑ=ëçãÉ=ëçêí=çå=íÜÉ=ÖçäÇ=ä~óÉêI=éêçîáÇáåÖ=~=ãÉ~åë=Ñçê=

~íí~ÅÜáåÖ=äáÖ~åÇ=~åÇ=~å=ÉåîáêçåãÉåí=ïÜÉêÉ=íÜÉ=áåíÉê~Åíáçå=ÄÉáåÖ=

ëíìÇáÉÇ=ïáää=çÅÅìêK=qÜÉ=Åç~íáåÖ=ÇçÉë=åçí=~ÑÑÉÅí=íÜÉ=pmo=ÉÑÑÉÅíI=~åÇ=

î~êáÉë=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=íóéÉë=çÑ=ÅÜáéëK=råÅç~íÉÇ=ÅÜáéë=~êÉ=~äëç=

~î~áä~ÄäÉ=Ñçê=ìëÉêë=ïáëÜáåÖ=íç=éêÉé~êÉ=íÜÉáê=çïå=ÅìëíçãáòÉÇ=

ëìêÑ~ÅÉë=Ñçê=ëéÉÅá~ä=~ééäáÅ~íáçåëK=

qÜÉ=ëÉåëçê=ÅÜáé=áíëÉäÑ=áë=ãçìåíÉÇ=çå=~=éä~ëíáÅ=Å~êêáÉê=íç=Ñ~Åáäáí~íÉ=

Ü~åÇäáåÖK=qÜÉ=Å~êêáÉê=áë=áå=íìêå=ÜÉäÇ=áå=~=éêçíÉÅíáîÉ=éä~ëíáÅ=ëÜÉ~íÜ=

EcáÖìêÉ=OJNFK=aáÑÑÉêÉåí=ëÜÉ~íÜ=~åÇ=Å~êêáÉê=Ñçêã~íë=~êÉ=ìëÉÇ=áå=íÜÉ=íïç=

ã~àçê=áåëíêìãÉåí=éä~íÑçêãë=ÅìêêÉåíäó=çÑÑÉêÉÇW=íÜÉ=Ñçêã~íë=ÇáÑÑÉê=áå=ëáòÉ=

~åÇ=ÅçåëíêìÅíáçå=çÑ=íÜÉ=Å~êêáÉê=~åÇ=ëÜÉ~íÜI=Äìí=íÜÉ=éêçéÉêíáÉë=çÑ=íÜÉ=

ëÉåëçê=ëìêÑ~ÅÉ=áíëÉäÑ=~êÉ=ìå~ÑÑÉÅíÉÇK=

=
Figure 2-1. Sensor chip and carrier construction (top: Classic format, 
bottom: Series S format). 

qÜÉ=ÖçäÇ=ä~óÉê=~åÇ=ëìêÑ~ÅÉ=Åç~íáåÖ=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=~êÉ=ëí~ÄäÉ=

ìåÇÉê=~=ïáÇÉ=ê~åÖÉ=çÑ=ÅçåÇáíáçåëI=áåÅäìÇáåÖ=ÉñíêÉãÉë=çÑ=ée=~åÇ=

ãçÇÉê~íÉ=ÅçåÅÉåíê~íáçåë=çÑ=ã~åó=çêÖ~åáÅ=ëçäîÉåíëK=låÅÉ=íÜÉ=äáÖ~åÇ=

Ü~ë=ÄÉÉå=áããçÄáäáòÉÇI=íÜÉ=êÉëáëí~åÅÉ=çÑ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=íç=î~êáçìë=

~ÖÉåíë=~åÇ=ÅçåÇáíáçåë=áë=ÇÉíÉêãáåÉÇ=éêáã~êáäó=Äó=íÜÉ=éêçéÉêíáÉë=çÑ=íÜÉ=

~íí~ÅÜÉÇ=äáÖ~åÇK=

2.1 The sensor surface 
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NM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

2.1.1 The gold layer 
qÜÉ=Öä~ëë=ëìêÑ~ÅÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=áë=Åç~íÉÇ=ïáíÜ=~=ìåáÑçêã=íÜáå=ä~óÉê=

çÑ=ÖçäÇ=E~ééêçñáã~íÉäó=RM=åã=íÜáÅâF=íç=éêçîáÇÉ=íÜÉ=ÅçåÇáíáçåë=Ñçê=

ëìêÑ~ÅÉ=éä~ëãçå=êÉëçå~åÅÉK=pmo=~êáëÉë=ìåÇÉê=ÅçåÇáíáçåë=çÑ=íçí~ä=

áåíÉêå~ä=êÉÑäÉÅíáçå=~í=~=íÜáå=Ñáäã=çÑ=ã~åó=ÅçåÇìÅíáåÖ=ã~íÉêá~äëK=qÜÉ=

ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=éÜÉåçãÉåçå=áå=íÉêãë=çÑ=~åÖäÉ=~åÇ=ï~îÉäÉåÖíÜ=çÑ=

íÜÉ=áåÅáÇÉåí=äáÖÜí=~åÇ=íÜÉ=ëÜ~éÉ=çÑ=íÜÉ=êÉÑäÉÅí~åÅÉ=ãáåáãìã=î~êó=

~ÅÅçêÇáåÖ=íç=íÜÉ=å~íìêÉ=~åÇ=íÜáÅâåÉëë=çÑ=íÜÉ=ÅçåÇìÅíáåÖ=ÑáäãK=dçäÇ=

ÖáîÉë=~=ïÉääJÇÉÑáåÉÇ=êÉÑäÉÅí~åÅÉ=ãáåáãìã=~í=É~ëáäó=Ü~åÇäÉÇ=îáëáÄäÉ=äáÖÜí=

ï~îÉäÉåÖíÜëI=~åÇ=áë=~äëç=~ãÉå~ÄäÉ=íç=Åçî~äÉåí=ÄçåÇáåÖ=çÑ=ëìêÑ~ÅÉ=

ã~íêáñ=ä~óÉêë=EëÉÉ=ÄÉäçïF=~í=íÜÉ=ë~ãÉ=íáãÉ=~ë=íÜÉ=ãÉí~ä=áë=ä~êÖÉäó=áåÉêí=

áå=éÜóëáçäçÖáÅ~ä=ÄìÑÑÉê=ÅçåÇáíáçåëK=oÉäá~ÄäÉ=pmo=ÇÉíÉÅíáçå=êÉèìáêÉë=~=

Å~êÉÑìääó=ÅçåíêçääÉÇ=~åÇ=ìåáÑçêãäó=íÜáå=ÖçäÇ=ä~óÉê=çå=íÜÉ=Öä~ëë=ëìêÑ~ÅÉI=

~åÇ=_á~ÅçêÉ=ëÉåëçê=ÅÜáéë=~êÉ=éêÉé~êÉÇ=ìåÇÉê=êáÖçêçìë=èì~äáíó=ÅçåíêçäK=

2.1.2 The surface coating 
råãçÇáÑáÉÇ=ÖçäÇ=áë=áå=ÖÉåÉê~ä=åçí=~=ëìáí~ÄäÉ=ëìêÑ~ÅÉ=ÉåîáêçåãÉåí=Ñçê=

ÄáçãçäÉÅìä~ê=áåíÉê~ÅíáçåëI=~åÇ=íÜÉ=ÖçäÇ=çå=~äãçëí=~ää=_á~ÅçêÉ=ëÉåëçê=

ÅÜáéë=áë=ÅçîÉêÉÇ=ïáíÜ=~=Åçî~äÉåíäó=ÄçåÇÉÇ=ãçåçä~óÉê=çÑ=~äâ~åÉíÜáçä=

ãçäÉÅìäÉëK=qÜáë=ëÉêîÉë=íç=éêçíÉÅí=íÜÉ=ÄáçäçÖáÅ~ä=ë~ãéäÉë=Ñêçã=Åçåí~Åí=

ïáíÜ=íÜÉ=ÖçäÇ=~åÇ=~í=íÜÉ=ë~ãÉ=íáãÉ=éêçîáÇÉë=~=ãÉ~åë=çÑ=~íí~ÅÜãÉåí=çÑ=

~=ëìêÑ~ÅÉ=ã~íêáñ=ïÜáÅÜ=ÑìêíÜÉê=ÉåÜ~åÅÉë=íÜÉ=ìëÉÑìäåÉëë=çÑ=íÜÉ=ëìêÑ~ÅÉ=

áå=ÄáçãçäÉÅìä~ê=ÅçåíÉñíëK=jçÇáÑáÅ~íáçå=çÑ=íÜÉ=ÖçäÇ=Äó=~íí~ÅÜãÉåí=çÑ=

íÜÉ=~äâ~åÉíÜáçä=ä~óÉê=ÇçÉë=åçí=áãé~áê=íÜÉ=pmo=éêçéÉêíáÉë=çÑ=íÜÉ=ëìêÑ~ÅÉK=

qÜÉ=~äâ~åÉíÜáçä=ä~óÉê=éêÉëÉåíë=~=ëíêçåÖäó=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=

ÉåîáêçåãÉåí=ïÜáÅÜ=áë=ÉñéäçáíÉÇ=ÇáêÉÅíäó=áå=pÉåëçê=`Üáé=em^I=ÇÉëáÖåÉÇ=

Ñçê=ïçêâ=ïáíÜ=äáéáÇ=ãçåçä~óÉêë=EëÉÉ=pÉÅíáçå=OKOKPFK=lå=ãçëí=ëÉåëçê=

ÅÜáéëI=ÜçïÉîÉêI=íÜÉ=ëìêÑ~ÅÉ=áë=ÅçîÉêÉÇ=ïáíÜ=~=ã~íêáñ=çÑ=

Å~êÄçñóãÉíÜóä~íÉÇ=ÇÉñíê~åI=~=ÑäÉñáÄäÉ=ìåÄê~åÅÜÉÇ=Å~êÄçÜóÇê~íÉ=

éçäóãÉê=ÑçêãáåÖ=~=íÜáå=ëìêÑ~ÅÉ=ä~óÉê=~ééêçñáã~íÉäó=NMM=åã=íÜáÅâ=çå=

pÉåëçê=`Üáé=`jRK=qÜÉ=ÇÉñíê~å=ã~íêáñ=ÅäçëÉ=íç=íÜÉ=ëìêÑ~ÅÉ=áë=

Éèìáî~äÉåí=áå=ÅçåÅÉåíê~íáçå=íç=~å=~èìÉçìë=ëçäìíáçå=çÑ=~Äçìí=OB=

ÇÉñíê~åI=~åÇ=áãé~êíë=ëÉîÉê~ä=áãéçêí~åí=éêçéÉêíáÉë=íç=íÜÉ=ëÉåëçê=

ëìêÑ~ÅÉW=

• fí=éêçîáÇÉë=~=ÜóÇêçéÜáäáÅ=ÉåîáêçåãÉåí=Ñ~îçê~ÄäÉ=íç=ãçëí=ëçäìíáçåJ

Ä~ëÉÇ=ÄáçãçäÉÅìä~ê=áåíÉê~ÅíáçåëK=

• fí=éêçîáÇÉë=~=ÇÉÑáåÉÇ=ÅÜÉãáÅ~ä=Ä~ëáë=Ñçê=Åçî~äÉåí=~íí~ÅÜãÉåí=çÑ=

ÄáçãçäÉÅìäÉë=íç=íÜÉ=ëìêÑ~ÅÉ=ìëáåÖ=~=ïáÇÉ=ê~åÖÉ=çÑ=ïÉääJÇÉÑáåÉÇ=

ÅÜÉãáëíêáÉë=EëÉÉ=`Ü~éíÉê=QFK=

• qÜÉ=åÉÖ~íáîÉäó=ÅÜ~êÖÉÇ=Å~êÄçñóä=Öêçìéë=~ääçï=ÉäÉÅíêçëí~íáÅ=

ÅçåÅÉåíê~íáçå=çÑ=éçëáíáîÉäó=ÅÜ~êÖÉÇ=ãçäÉÅìäÉë=Ñêçã=ëçäìíáçåI=

Éå~ÄäáåÖ=ÉÑÑáÅáÉåí=áããçÄáäáò~íáçå=Ñêçã=ÇáäìíÉ=äáÖ~åÇ=ëçäìíáçåë=EëÉÉ=

pÉÅíáçå=QKNKOFK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= NN=

îÉêëáçå=^^=

=

• fí=áåÅêÉ~ëÉë=íÜÉ=ëìêÑ~ÅÉ=Å~é~Åáíó=Ñçê=äáÖ~åÇ=áããçÄáäáò~íáçå=ã~åóJ

ÑçäÇ=áå=Åçãé~êáëçå=ïáíÜ=~=Ñä~í=ëìêÑ~ÅÉK=

• fí=ÉñíÉåÇë=íÜÉ=êÉÖáçå=ïÜÉêÉ=áåíÉê~Åíáçåë=çÅÅìê=íç=ÉåÅçãé~ëë=~=íÜáå=

ä~óÉê=ïáíÜ=~=íÜáÅâåÉëë=çÑ=íÜÉ=ë~ãÉ=çêÇÉê=çÑ=ã~ÖåáíìÇÉ=~ë=íÜÉ=

éÉåÉíê~íáçå=ÇÉéíÜ=çÑ=íÜÉ=Éî~åÉëÅÉåí=ï~îÉK=

• aÉñíê~å=áë=~=êÉä~íáîÉäó=áåÉêí=ãçäÉÅìäÉ=áå=íÜÉ=ÅçåíÉñí=çÑ=ãçëí=

ÄáçãçäÉÅìä~ê=áåíÉê~ÅíáçåëI=~åÇ=íÜÉ=ÑäÉñáÄáäáíó=çÑ=íÜÉ=ìåÄê~åÅÜÉÇ=

éçäóãÉê=ÅÜ~áåë=~ääçïë=íÜÉ=!ëìêÑ~ÅÉJ~íí~ÅÜÉÇÒ=ÄáçãçäÉÅìäÉë=íç=

ãçîÉ=ïáíÜ=êÉä~íáîÉ=ÑêÉÉÇçã=ïáíÜáå=íÜÉ=ëìêÑ~ÅÉ=ä~óÉêK=aÉñíê~åJÄ~ëÉÇ=

ëìêÑ~ÅÉ=ã~íêáÅÉë=íÜìë=éêçîáÇÉ=~å=ÉñÅÉääÉåí=ÉåîáêçåãÉåí=Ñçê=ã~åó=

ÄáçãçäÉÅìä~ê=áåíÉê~ÅíáçåëK=

=

_á~ÅçêÉ=çÑÑÉêë=~=ïáÇÉ=ëÉäÉÅíáçå=çÑ=ÇáÑÑÉêÉåí=ëÉåëçê=ëìêÑ~ÅÉëI=íç=Ñáää=íÜÉ=

î~êáÉÇ=~ééäáÅ~íáçå=êÉèìáêÉãÉåíë=Ñçê=pmo=íÉÅÜåçäçÖóK=qÜáë=ëÉÅíáçå=ÖáîÉë=

~å=çîÉêîáÉï=çÑ=íÜÉ=~î~áä~ÄäÉ=ëÉåëçê=ÅÜáé=íóéÉëK=bëëÉåíá~ä=ÑÉ~íìêÉë=çÑ=íÜÉ=

ÇáÑÑÉêÉåí=ëÉåëçê=ÅÜáéë=~êÉ=ëìãã~êáòÉÇ=áå=íÜÉ=í~ÄäÉ=ÄÉäçïK=

Sensor Chip Surface type Uses 
Sensor Chip CM5 CM-dextran General purpose 
Sensor Chip CM4 CM-dextran with lower 

carboxymethylation level 
than CM5 

For low immobilization 
levels and reduced 
non-specific binding 

Sensor Chip CM3 CM-dextran with shorter 
dextran matrix than CM5 

For large ligand 
molecules and particles 

Sensor Chip C1 Flat carboxylated surface, 
no dextran matrix 

For applications where 
dextran interferes 

Sensor Chip SA CM-dextran with 
immobilized streptavidin 

For capture of 
biotinylated ligands 

Sensor Chip NTA CM-dextran with 
immobilized NTA 

For capture of poly-
histidine tagged ligands 

Sensor Chip L1 CM-dextran with lipophilic 
modification 

For capture of 
liposomes and 
supported lipid bilayers 

Sensor Chip HPA Flat hydrophobic surface For capture of lipid 
monolayers 

Sensor Chip Au Plain gold surface For surface interaction 
studies and custom 
design of surface 
chemistry 

SIA Kit Au Plain gold surface, not 
mounted on chip carrier 

For surface 
modifications outside 
Biacore systems 

=

2.2 The range of Biacore sensor chips 
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NO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

2.2.1 CM-series sensor chips 
`jJëÉêáÉë=ëÉåëçê=ÅÜáéë=Å~êêó=~=ã~íêáñ=çÑ=Å~êÄçñóãÉíÜóä~íÉÇ=ÇÉñíê~å=

Åçî~äÉåíäó=~íí~ÅÜÉÇ=íç=íÜÉ=ÖçäÇ=ëìêÑ~ÅÉ=EcáÖìêÉ=OJOFK=iáÖ~åÇë=Å~å=ÄÉ=

~íí~ÅÜÉÇ=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=ìëáåÖ=~=î~êáÉíó=çÑ=ÅÜÉãáÅ~ä=ãÉíÜçÇëI=

ÉñéäçáíáåÖ=Åçããçå=ÑìåÅíáçå~ä=Öêçìéë=çå=íÜÉ=äáÖ~åÇ=ëìÅÜ=~ë=~ãáåçI=

íÜáçäI=~åÇ=~äÇÉÜóÇÉ=ÖêçìéëK=qÜÉ=ÅÜÉãáëíêó=~åÇ=éêçÅÉÇìêÉë=Ñçê=äáÖ~åÇ=

áããçÄáäáò~íáçå=~êÉ=ÇÉëÅêáÄÉÇ=áå=`Ü~éíÉê=QK=

qÜÉ=ÇÉñíê~å=ã~íêáñ=áë=ÑäÉñáÄäÉI=~ääçïáåÖ=êÉä~íáîÉäó=ÑêÉÉ=ãçîÉãÉåí=çÑ=

~íí~ÅÜÉÇ=äáÖ~åÇë=ïáíÜáå=íÜÉ=ëìêÑ~ÅÉ=ä~óÉêK==

Dextran
matrix

Glass

Gold layer

Sensor Chip
CM5series

=
Figure 2-2. Schematic illustration of the structure of the sensor chip surface 
on CM-series chips. 

pÉåëçê=`Üáé=`jR=

pÉåëçê=`Üáé=`jR=áë=íÜÉ=ãçëí=Åçããçåäó=ìëÉÇ=ÖÉåÉê~ä=éìêéçëÉ=ÅÜáéI=

~åÇ=éêçîáÇÉë=~=ÜáÖÜ=ëìêÑ~ÅÉ=Å~é~Åáíó=Ñçê=áããçÄáäáòáåÖ=~=ïáÇÉ=ê~åÖÉ=çÑ=

äáÖ~åÇë=Ñêçã=ëã~ää=çêÖ~åáÅ=ãçäÉÅìäÉë=íç=éêçíÉáåëI=åìÅäÉáÅ=~ÅáÇë=~åÇ=

Å~êÄçÜóÇê~íÉëK=qÜÉ=ëìêÑ~ÅÉ=ã~íêáñ=çå=pÉåëçê=`Üáé=`jR=ÉñíÉåÇë=~Äçìí=

NMM=åã=Ñêçã=íÜÉ=ÖçäÇ=ëìêÑ~ÅÉ=ìåÇÉê=éÜóëáçäçÖáÅ~ä=ÄìÑÑÉê=ÅçåÇáíáçåëK==

pÉåëçê=`Üáé=`jQ=

pÉåëçê=`Üáé=`jQ=áë=ëáãáä~ê=íç=pÉåëçê=`Üáé=`jR=Äìí=Ü~ë=~=äçïÉê=

ÇÉÖêÉÉ=çÑ=Å~êÄçñóãÉíÜóä~íáçå=E~Äçìí=PMB=çÑ=íÜ~í=çÑ=pÉåëçê=`Üáé=

`jRFI=êÉëìäíáåÖ=áå=êÉÇìÅÉÇ=áããçÄáäáò~íáçå=Å~é~Åáíó=~åÇ=~äëç=äçïÉê=

ëìêÑ~ÅÉ=ÅÜ~êÖÉ=ÇÉåëáíóK=qÜÉ=äçïÉê=ÅÜ~êÖÉ=Å~å=ÜÉäé=íç=êÉÇìÅÉ=åçåJ

ëéÉÅáÑáÅ=ÄáåÇáåÖ=çÑ=éçëáíáîÉäó=ÅÜ~êÖÉÇ=ãçäÉÅìäÉë=íç=íÜÉ=ëìêÑ~ÅÉI=ëç=íÜ~í=

íÜáë=ÅÜáé=áë=ïÉää=ëìáíÉÇ=íç=~ééäáÅ~íáçåë=ëìÅÜ=~ë=äáÖ~åÇ=ÑáëÜáåÖ=ïÜÉêÉ=íÜÉ=

~å~äóíÉ=ã~ó=ÄÉ=éêÉëÉåí=áå=~=ÅçãéäÉñ=ãáñíìêÉ=ëìÅÜ=~ë=ÅÉää=Éñíê~Åí=çê=

ÅìäíìêÉ=ãÉÇáìãK=qÜÉ=äçïÉê=áããçÄáäáò~íáçå=Å~é~Åáíó=çÑ=pÉåëçê=`Üáé=

`jQ=Å~å=~äëç=ÄÉ=~Çî~åí~ÖÉçìë=Ñçê=âáåÉíáÅ=~å~äóëáë=ÉñéÉêáãÉåíëI=ïÜÉêÉ=

äçï=äáÖ~åÇ=áããçÄáäáò~íáçå=äÉîÉäë=~êÉ=êÉÅçããÉåÇÉÇK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= NP=

îÉêëáçå=^^=

=

pÉåëçê=`Üáé=`jP=

qÜÉ=ÇÉñíê~å=ã~íêáñ=çå=pÉåëçê=`Üáé=`jP=Ü~ë=íÜÉ=ë~ãÉ=ãçä~ê=

Å~êÄçñóãÉíÜóä~íáçå=äÉîÉä=~ë=pÉåëçê=`Üáé=`jRI=Äìí=íÜÉ=ã~íêáñ=Åçåëáëíë=

çÑ=ëÜçêíÉê=ÇÉñíê~å=ÅÜ~áåëI=êÉÇìÅáåÖ=ëíÉêáÅ=ÉÑÑÉÅíë=ïÜÉå=ïçêâáåÖ=ïáíÜ=

ä~êÖÉ=ãçäÉÅìäÉë=EãçäÉÅìä~ê=ïÉáÖÜí=~ÄçîÉ=~Äçìí=NIMMMIMMM=Ç~äíçåëF=~åÇ=

é~êíáÅäÉë=ëìÅÜ=~ë=îáêìëÉë=~åÇ=ïÜçäÉ=ÅÉääëK=qÜÉ=áããçÄáäáò~íáçå=Å~é~Åáíó=

çÑ=íÜÉ=ëìêÑ~ÅÉ=áë=~Äçìí=PMB=çÑ=íÜ~í=çå=pÉåëçê=`Üáé=`jRI=~åÇ=pÉåëçê=

`Üáé=`jP=Å~å=EäáâÉ=`jQF=ÄÉ=~Çî~åí~ÖÉçìë=Ñçê=âáåÉíáÅ=~å~äóëÉëK=

2.2.2 Sensor chips for capture applications 

pÉåëçê=`Üáé=p^=

qÜÉ=ëìêÑ~ÅÉ=çÑ=pÉåëçê=`Üáé=p^=Å~êêáÉë=~=ÇÉñíê~å=ã~íêáñ=íç=ïÜáÅÜ=

ëíêÉéí~îáÇáå=Ü~ë=ÄÉÉå=Åçî~äÉåíäó=~íí~ÅÜÉÇK=píêÉéí~îáÇáå=áë=~=íÉíê~ãÉêáÅ=

éêçíÉáå=ïáíÜ=~=ÜáÖÜ=~ÑÑáåáíó=Ñçê=Äáçíáå=EÉèìáäáÄêáìã=ÇáëëçÅá~íáçå=

Åçåëí~åí=h
a
=≈=NMJNR=jFI=ëç=íÜ~í=íÜÉ=ëìêÑ~ÅÉ=áë=éêÉé~êÉÇ=Ñçê=ÜáÖÜ=

~ÑÑáåáíó=Å~éíìêÉ=çÑ=Äáçíáåóä~íÉÇ=äáÖ~åÇëK=qÜÉ=áåíÉê~Åíáçå=çÑ=Äáçíáå=ïáíÜ=

ëíêÉéí~îáÇáå=áë=ëç=ëíêçåÖ=íÜ~í=íÜÉ=Äáçíáåóä~íÉÇ=äáÖ~åÇ=Å~ååçí=åçêã~ääó=

ÄÉ=êÉãçîÉÇ=íç=êÉÖÉåÉê~íÉ=íÜÉ=ëíêÉéí~îáÇáå=ëìêÑ~ÅÉI=~åÇ=Å~éíìêÉ=çÑ=~=

Äáçíáåóä~íÉÇ=äáÖ~åÇ=çå=pÉåëçê=`Üáé=p^=áë=áå=éê~ÅíáÅ~ä=íÉêãë=~äãçëí=

Éèìáî~äÉåí=áå=ëí~Äáäáíó=íç=Åçî~äÉåí=áããçÄáäáò~íáçå=çÑ=íÜÉ=äáÖ~åÇK==

pÉåëçê=`Üáé=p^=áë=é~êíáÅìä~êäó=ëìáíÉÇ=íç=ïçêâ=ïáíÜ=åìÅäÉáÅ=~ÅáÇ=

äáÖ~åÇëI=ëáåÅÉ=ÅçåíêçääÉÇ=Äáçíáåóä~íáçå=çÑ=åìÅäÉáÅ=~ÅáÇë=áë=~=ïÉääJ

Éëí~ÄäáëÜÉÇ=éêçÅÉÇìêÉK=_áçíáå=ã~ó=ÜçïÉîÉê=~äëç=ÄÉ=áåíêçÇìÅÉÇ=áåíç=

éêçíÉáåëI=Å~êÄçÜóÇê~íÉë=~åÇ=äáéáÇëI=~åÇ=Äáçíáåóä~íáçå=ÑçääçïÉÇ=Äó=

Å~éíìêÉ=çå=pÉåëçê=`Üáé=p^=çÑíÉå=éêçîáÇÉë=~=ÅçåîÉåáÉåí=~äíÉêå~íáîÉ=Ñçê=

äáÖ~åÇë=íÜ~í=~êÉ=ÇáÑÑáÅìäí=íç=áããçÄáäáòÉ=Åçî~äÉåíäóK==

pÉåëçê=`Üáé=kq^=

pÉåëçê=`Üáé=kq^=Ü~ë=~=ÇÉñíê~å=ëìêÑ~ÅÉ=ã~íêáñ=ïáíÜ=áããçÄáäáòÉÇ=

åáíêáäçíêá~ÅÉíáÅ=~ÅáÇ=Ekq^F
1
I=éêçîáÇáåÖ=~=ãÉ~åë=Ñçê=Å~éíìêáåÖ=

éçäóÜáëíáÇáåÉJí~ÖÖÉÇ=äáÖ~åÇë=íÜêçìÖÜ=ãÉí~ä=ÅÜÉä~íáçåK=qÜÉ=kq^=

ãçäÉÅìäÉ=ÅÜÉä~íÉë=ãÉí~ä=áçåë=ëìÅÜ=~ë=ká
OH
I=äÉ~îáåÖ=ÅççêÇáå~íáçå=ëáíÉë=

ÑêÉÉ=íÜ~í=Å~å=ÄáåÇ=íç=éçäóÜáëíáÇáåÉ=í~Öë=çå=êÉÅçãÄáå~åí=éêçíÉáåëK=qÜÉ=

ëìêÑ~ÅÉ=áë=É~ëáäó=êÉÖÉåÉê~íÉÇ=ïáíÜ=baq^I=ïÜáÅÜ=êÉãçîÉë=íÜÉ=ãÉí~ä=áçå=

~åÇ=êÉäÉ~ëÉë=íÜÉ=ÜáëJí~ÖÖÉÇ=äáÖ~åÇK==

qÜÉ=ëí~Äáäáíó=çÑ=éçäóÜáëíáÇáåÉ=ÄáåÇáåÖ=íç=ÅÜÉä~íÉÇ=åáÅâÉä=áçåë=î~êáÉë=

ÅçåëáÇÉê~Ääó=ïáíÜ=íÜÉ=ãáÅêçJÉåîáêçåãÉåí=çÑ=íÜÉ=í~Ö=áå=íÜÉ=éêçíÉáåK=qÜÉ=

ìëÉÑìäåÉëë=çÑ=ãÉí~ä=ÅÜÉä~íáçå=Å~éíìêÉ=íÜìë=î~êáÉë=Ñêçã=Å~ëÉ=íç=Å~ëÉI=Äìí=

íÜÉ=~ééêç~ÅÜ=áë=ëáãéäÉ=íç=íÉëí=~åÇ=îÉêó=ÅçåîÉåáÉåí=Ñçê=äáÖ~åÇë=ïÜÉêÉ=

íÜÉ=Å~éíìêáåÖ=áåíÉê~Åíáçå=áë=ëìÑÑáÅáÉåíäó=ëí~ÄäÉK=

===================================================

1
=káíêáäçíêá~ÅÉíáÅ=~ÅáÇ=Ekq^F=áë=ã~åìÑ~ÅíìêÉÇ=Äó=nf^dbk=dãÄe=~åÇ=ìëÉÇ=

ìåÇÉê=äáÅÉåëÉ=Ñêçã=cK=eçÑÑã~ååJi~oçÅÜÉ=iíÇ=~åÇ=nf^dbk=dãÄeK=
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NQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

2.2.3 Sensor chips for hydrophobic ligands 

pÉåëçê=`Üáé=em^=

pÉåëçê=`Üáé=em^=éêÉëÉåíë=~=Ñä~í=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=ÅçåëáëíáåÖ=çÑ=

äçåÖJÅÜ~áå=~äâ~åÉíÜáçä=ãçäÉÅìäÉë=~íí~ÅÜÉÇ=ÇáêÉÅíäó=íç=íÜÉ=ÖçäÇ=ÑáäãK=

qÜÉêÉ=áë=åç=ÇÉñíê~å=çê=çíÜÉê=ã~íêáñ=çå=íÜÉ=ëìêÑ~ÅÉK=

qÜáë=ëÉåëçê=ÅÜáé=áë=ÇÉëáÖåÉÇ=Ñçê=ïçêâ=ïáíÜ=äáéáÇë=~åÇ=ãÉãÄê~åÉJ

~ëëçÅá~íÉÇ=ãçäÉÅìäÉëK=fåàÉÅíÉÇ=äáéáÇë=Ñçêã=~=ãçåçä~óÉê=íÜ~í=ÅçîÉêë=íÜÉ=

ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉI=ïáíÜ=íÜÉ=ÜóÇêçéÜáäáÅ=é~êí=çÑ=íÜÉ=äáéáÇë=çêáÉåíÉÇ=

íçï~êÇë=íÜÉ=ëçäìíáçå=EëÉÉ=cáÖìêÉ=PJSFK=jçäÉÅìäÉë=~ëëçÅá~íÉÇ=ïáíÜ=

ãÉãÄê~åÉ=ëìêÑ~ÅÉë=Å~å=ÄÉ=áåÅçêéçê~íÉÇ=áåíç=íÜÉ=ãçåçä~óÉê=~åÇ=ìëÉÇ=

~ë=äáÖ~åÇë=Ñçê=áåíÉê~Åíáçå=~å~äóëáëK=

pÉåëçê=`Üáé=iN=

pÉåëçê=`Üáé=iN=Ü~ë=~=ëìêÑ~ÅÉ=ã~íêáñ=çÑ=Å~êÄçñóãÉíÜóä=ÇÉñíê~å=ëáãáä~ê=

íç=íÜ~í=çå=pÉåëçê=`Üáé=`jRI=íç=ïÜáÅÜ=äáéçéÜáäáÅ=êÉëáÇìÉë=Ü~îÉ=ÄÉÉå=

Åçî~äÉåíäó=~íí~ÅÜÉÇK=qÜÉ=ÅÜáé=áë=ÇÉëáÖåÉÇ=Ñçê=ÇáêÉÅí=Å~éíìêÉ=çÑ=äáéáÇ=

îÉëáÅäÉë=~åÇ=äáéçëçãÉë=íÜêçìÖÜ=áåëÉêíáçå=çÑ=íÜÉ=äáéçéÜáäáÅ=êÉëáÇìÉë=áåíç=

íÜÉ=ãÉãÄê~åÉ=EëÉÉ=cáÖìêÉ=PJTFK=qÜÉ=Äáä~óÉê=ëíêìÅíìêÉ=çÑ=íÜÉ=ãÉãÄê~åÉ=

áë=êÉí~áåÉÇI=~åÇ=ìåÇÉê=Ñ~îçê~ÄäÉ=ÅçåÇáíáçåë=Ñçêãë=~=ëìééçêíÉÇ=Äáä~óÉê=

ÅçîÉêáåÖ=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=

pÉåëçê=`Üáé=iN=éêçîáÇÉë=~å=~äíÉêå~íáîÉ=~ééêç~ÅÜ=íç=pÉåëçê=`Üáé=em^=

Ñçê=ïçêâáåÖ=ïáíÜ=ãÉãÄê~åÉJ~ëëçÅá~íÉÇ=äáÖ~åÇëI=~åÇ=áë=é~êíáÅìä~êäó=

ëìáí~ÄäÉ=Ñçê=ïçêâ=ïáíÜ=íê~åëãÉãÄê~åÉ=éêçíÉáåëK=

2.2.4 Sensor chips for special applications 

pÉåëçê=`Üáé=`N=

pÉåëçê=`Üáé=`N=Ü~ë=~=Ñä~í=Å~êÄçñóä~íÉÇ=ëìêÑ~ÅÉ=ïáíÜ=åç=ÇÉñíê~å=

ã~íêáñK=qÜÉ=Å~êÄçñóä=Öêçìéë=ëìééçêí=íÜÉ=ë~ãÉ=áããçÄáäáò~íáçå=

ÅÜÉãáëíêáÉë=~ë=íÜÉ=ÇÉñíê~å=ã~íêáñ=çå=`jJëÉêáÉë=ÅÜáéëI=Äìí=íÜÉ=ëìêÑ~ÅÉ=

çÑ=pÉåëçê=`Üáé=`N=ä~Åâë=íÜÉ=ÜóÇêçéÜáäáÅ=ÅÜ~ê~ÅíÉê=çÑ=íÜÉ=ÇÉñíê~å=

ã~íêáñ=~åÇ=íÜÉ=áããçÄáäáò~íáçå=Å~é~Åáíó=áë=ÖêÉ~íäó=êÉÇìÅÉÇ=EíóéáÅ~ääó=íç=

~Äçìí=NMB=çÑ=íÜ~í=çå=pÉåëçê=`Üáé=`jR=ìåÇÉê=Åçãé~ê~ÄäÉ=

ÅçåÇáíáçåëFK==

qÜÉ=ÅÜáé=Å~å=ÄÉ=î~äì~ÄäÉ=Ñçê=ïçêâ=ïáíÜ=îÉêó=Äìäâó=äáÖ~åÇë=ëìÅÜ=~ë=

îáêìëÉë=~åÇ=ïÜçäÉ=ÅÉääëK=få=~ÇÇáíáçåI=íÜÉ=ä~Åâ=çÑ=~=ÑäÉñáÄäÉ=ÇÉñíê~å=

ã~íêáñ=çå=íÜÉ=ëìêÑ~ÅÉ=ãÉ~åë=íÜ~í=~íí~ÅÜÉÇ=äáÖ~åÇë=~êÉ=åçí=ÑêÉÉ=íç=ãçîÉ=

ïáíÜáå=íÜÉ=ëìêÑ~ÅÉ=ä~óÉêI=~åÇ=~îáÇáíó=ÉÑÑÉÅíë=ëÉÉå=ïáíÜ=ãìäíáî~äÉåí=

~å~äóíÉë=~êÉ=êÉÇìÅÉÇK=

pÉåëçê=`Üáé=^ì=~åÇ=pf^=háí=^ì=

pÉåëçê=`Üáé=^ì=çÑÑÉêë=~=éä~áå=ÖçäÇ=ëìêÑ~ÅÉ=ãçìåíÉÇ=çå=íÜÉ=ÅÜáé=Å~êêáÉê=

Ñçê=ÅêÉ~íáçå=çÑ=ÅìëíçãáòÉÇ=ëìêÑ~ÅÉëK=råãçìåíÉÇ=ÖçäÇ=ëìêÑ~ÅÉë=~êÉ=~äëç=



__________________________________________________________ Sensor surface properties 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= NR=

îÉêëáçå=^^=

=

~î~áä~ÄäÉ=ïáíÜ=~=ëÉé~ê~íÉ=ÅÜáé=Å~êêáÉê=áå=pf^=háí=^ìI=Ñçê=éêÉé~ê~íáçå=çÑ=

ëìêÑ~ÅÉë=ìëáåÖ=éêçÅÉÇìêÉë=íÜ~í=íÜÉ=éä~ëíáÅ=ÅÜáé=Å~êêáÉê=ÇçÉë=åçí=

ïáíÜëí~åÇK=

péáåJÅç~íáåÖ=~åÇ=çíÜÉê=íÉÅÜåáèìÉë=Ñçê=ÅêÉ~íáçå=çÑ=ëÉäÑJ~ëëÉãÄäÉÇ=

ãçåçä~óÉêë=Å~å=ÄÉ=ìëÉÇ=áå=éêÉé~ê~íáçå=çÑ=ÅìëíçãáòÉÇ=ëìêÑ~ÅÉëK=qÜÉ=

áåíÉêÉëíÉÇ=êÉ~ÇÉê=áë=êÉÑÉêêÉÇ=íç=íÜÉ=äáíÉê~íìêÉ=çå=ëìêÑ~ÅÉ=Åç~íáåÖ=~åÇ=

ëìêÑ~ÅÉ=áåíÉê~Åíáçå=ëíìÇáÉë=Ñçê=ãçêÉ=ÇÉí~áäëW=íÜÉ=íÉÅÜåáèìÉë=~êÉ=åçí=

ÇáëÅìëëÉÇ=ÑìêíÜÉê=áå=íÜáë=Ü~åÇÄççâK=

=
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NS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=



_______________________________________________________ Surface preparation strategies 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= NT=

îÉêëáçå=^^=

=

3. Surface preparation strategies 

jÉ~ëìêÉãÉåíë=ïáíÜ=_á~ÅçêÉ=~êÉ=Ä~ëÉÇ=çå=áåíÉê~Åíáçå=çÑ=~å~äóíÉ=áå=

ëçäìíáçå=ïáíÜ=äáÖ~åÇ=~íí~ÅÜÉÇ=íç=íÜÉ=ëÉåëçê=ÅÜáéK=jçäÉÅìäÉë=Å~å=ÄÉ=

~íí~ÅÜÉÇ=íç=íÜÉ=ÅÜáé=ëìêÑ~ÅÉ=ìëáåÖ=ëÉîÉê~ä=íÉÅÜåáèìÉëI=áåÅäìÇáåÖ=

Åçî~äÉåí=áããçÄáäáò~íáçå=ìëáåÖ=~=î~êáÉíó=çÑ=ÅÜÉãáÅ~ä=ãÉíÜçÇëI=ÜáÖÜ=

~ÑÑáåáíó=Å~éíìêÉ=íç=~=ëéÉÅáÑáÅ=Å~éíìêáåÖ=ãçäÉÅìäÉ=~åÇ=~Çëçêéíáçå=çÑ=

äáéáÇ=ãçåçJ=çê=Äáä~óÉêëK==

qÜáë=ÅÜ~éíÉê=ÖáîÉë=~å=çîÉêîáÉï=çÑ=íÜÉ=ãÉíÜçÇë=~î~áä~ÄäÉ=Ñçê=~íí~ÅÜáåÖ=

íÜÉ=äáÖ~åÇ=íç=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=aÉí~áäÉÇ=éêçÅÉÇìêÉë=~êÉ=ÇÉëÅêáÄÉÇ=

áå=íÜÉ=åÉñí=ÅÜ~éíÉêK==

=

`çî~äÉåí=áããçÄáäáò~íáçå=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áë=

~=Åçããçåäó=ìëÉÇ=~ééêç~ÅÜ=Ñçê=~íí~ÅÜáåÖ=íÜÉ=äáÖ~åÇ=íç=íÜÉ=ëìêÑ~ÅÉI=~åÇ=

áë=~äëç=íÜÉ=ãÉíÜçÇ=çÑ=ÅÜçáÅÉ=Ñçê=áããçÄáäáòáåÖ=Å~éíìêáåÖ=ãçäÉÅìäÉë=Ñçê=

Å~éíìêÉ=ãÉíÜçÇë=EpÉÅíáçå=PKOFK=qÜÉ=Å~êÄçñóãÉíÜóä=ÇÉñíê~å=çå=pÉåëçê=

`Üáé=`jRI=çíÜÉê=`jJëÉêáÉë=ÅÜáéë=~åÇ=pÉåëçê=`Üáé=iNI=~ë=ïÉää=~ë=íÜÉ=

Å~êÄçñóä=Öêçìéë=ÇáêÉÅíäó=~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=çÑ=pÉåëçê=`Üáé=`NI=

éêçîáÇÉ=~=ÑçìåÇ~íáçå=Ñçê=~=ê~åÖÉ=çÑ=Åçî~äÉåí=áããçÄáäáò~íáçå=

ÅÜÉãáëíêáÉëK=qÜÉ=ãçëí=Åçããçå=çÑ=íÜÉëÉ=~êÉW=

• ^ãáåÉ=ÅçìéäáåÖI=ÉñéäçáíáåÖ=éêáã~êó=~ãáåÉ=Öêçìéë=çå=íÜÉ=äáÖ~åÇ=

~ÑíÉê=~Åíáî~íáçå=çÑ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=NJÉíÜóäJPJ

EPJÇáãÉíÜóä~ãáåçéêçéóäFÅ~êÄçÇááãáÇÉ=Eba`F=~åÇ=

kJÜóÇêçñóëìÅÅáåáãáÇÉ=EkepFK=

• qÜáçä=ÅçìéäáåÖI=ÉñéäçáíáåÖ=íÜáçäJÇáëìäÑáÇÉ=ÉñÅÜ~åÖÉ=ÄÉíïÉÉå=íÜáçä=

Öêçìéë=~åÇ=~ÅíáîÉ=ÇáëìäÑáÇÉë=áåíêçÇìÅÉÇ=çå=ÉáíÜÉê=íÜÉ=äáÖ~åÇ=çê=íÜÉ=

ëìêÑ~ÅÉ=ã~íêáñK=

• ^äÇÉÜóÇÉ=ÅçìéäáåÖI=ìëáåÖ=íÜÉ=êÉ~Åíáçå=ÄÉíïÉÉå=ÜóÇê~òáåÉ=çê=

Å~êÄçÜóÇê~òáÇÉ=Öêçìéë=áåíêçÇìÅÉÇ=çå=íÜÉ=ëìêÑ~ÅÉ=~åÇ=~äÇÉÜóÇÉ=

Öêçìéë=çÄí~áåÉÇ=Äó=çñáÇ~íáçå=çÑ=Å~êÄçÜóÇê~íÉë=áå=íÜÉ=äáÖ~åÇK=

====================== =
Figure 3-1. Covalently immobilized ligand is linked to the surface through a 
covalent chemical bond. This illustration represents amine coupling. 

3.1 Covalent immobilization 
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NU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

`çî~äÉåí=áããçÄáäáò~íáçå=ÖÉåÉê~ääó=êÉëìäíë=áå=ëí~ÄäÉ=~íí~ÅÜãÉåí=çÑ=íÜÉ=

äáÖ~åÇ=íç=íÜÉ=ëìêÑ~ÅÉ=ìåÇÉê=íÜÉ=ÄìÑÑÉê=ÅçåÇáíáçåë=åçêã~ääó=ìëÉÇ=Ñçê=

áåíÉê~Åíáçå=~å~äóëáë=~åÇ=ëìêÑ~ÅÉ=êÉÖÉåÉê~íáçåK=oÉÖÉåÉê~íáçå=çÑ=íÜÉ=

ëìêÑ~ÅÉ=êÉãçîÉë=ÄçìåÇ=~å~äóíÉ=~í=íÜÉ=ÉåÇ=çÑ=É~ÅÜ=~å~äóëáë=ÅóÅäÉ=Äìí=

äÉ~îÉë=íÜÉ=äáÖ~åÇ=~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉK=pçãÉ=Åçî~äÉåí=ÅçìéäáåÖ=

ãÉíÜçÇë=ã~ó=Ü~îÉ=äáãáíÉÇ=ëí~Äáäáíó=ìåÇÉê=ÅÉêí~áå=ÅçåÇáíáçåëW=íÜáçäJ

ÇáëìäÑáÇÉ=ÉñÅÜ~åÖÉ=ÅçìéäáåÖI=Ñçê=Éñ~ãéäÉI=áë=åçí=ëìáí~ÄäÉ=Ñçê=~íí~ÅÜáåÖ=

äáÖ~åÇë=íÜ~í=~êÉ=íç=ÄÉ=ëíìÇáÉÇ=áå=íÜÉ=éêÉëÉåÅÉ=çÑ=êÉÇìÅáåÖ=~ÖÉåíëK==

^äíÜçìÖÜ=Åçî~äÉåí=áããçÄáäáò~íáçå=áåîçäîÉë=ÅÜÉãáÅ~ä=ãçÇáÑáÅ~íáçå=çÑ=

íÜÉ=äáÖ~åÇ=ïÜáÅÜ=Å~å=éçíÉåíá~ääó=~ÑÑÉÅí=íÜÉ=~å~äóíÉJÄáåÇáåÖ=~ÅíáîáíóI=

ãçëí=äáÖ~åÇë=Å~å=ÄÉ=áããçÄáäáòÉÇ=Äó=çåÉ=çê=~åçíÜÉê=ÅÜÉãáëíêó=ïáíÜçìí=

äçëáåÖ=~ÅíáîáíóK=få=Å~ëÉë=ïÜÉêÉ=Åçî~äÉåí=~íí~ÅÜãÉåí=ÇçÉë=êÉëìäí=áå=äçëë=

çÑ=äáÖ~åÇ=~Åíáîáíó=çê=áë=ìåëìáí~ÄäÉ=Ñçê=çíÜÉê=êÉ~ëçåëI=Å~éíìêáåÖ=éêçîáÇÉë=

~å=~äíÉêå~íáîÉ=~ééêç~ÅÜ=EëÉÉ=ÄÉäçïFK==

qÜÉ=ëáíÉ=çÑ=áããçÄáäáò~íáçå=çå=íÜÉ=äáÖ~åÇ=ãçäÉÅìäÉ=Ó=~åÇ=íÜÉêÉÑçêÉ=íÜÉ=

çêáÉåí~íáçå=çÑ=íÜÉ=áããçÄáäáòÉÇ=äáÖ~åÇ=Ó=Å~ååçí=ìëì~ääó=ÄÉ=ÇÉíÉêãáåÉÇ=

ïáíÜ=~ééêç~ÅÜÉë=äáâÉ=~ãáåÉ=ÅçìéäáåÖ=íÜ~í=~ÇÇêÉëë=ãìäíáéäÉ=í~êÖÉíë=áå=

íÜÉ=äáÖ~åÇ=Eãçëí=éêçíÉáåë=Åçåí~áå=ëÉîÉê~ä=~î~áä~ÄäÉ=~ãáåÉ=ÖêçìéëFK=

qÜáçä=ÅçìéäáåÖ=ïáää=çÑíÉå=ÖáîÉ=ãçêÉ=ÜçãçÖÉåÉçìë=äáÖ~åÇ=

áããçÄáäáò~íáçå=ëáåÅÉ=íÜáçä=Öêçìéë=~êÉ=ÖÉåÉê~ääó=äÉëë=Åçããçå=íÜ~å=

~ãáåÉëK=mêçíÉáå=ÉåÖáåÉÉêáåÖ=Å~å=ÄÉ=ìëÉÇ=íç=áåíêçÇìÅÉ=ëáåÖäÉ=íÜáçä=

Öêçìéë=áåíç=äáÖ~åÇë=íÜ~í=ä~Åâ=íÜáçäë=áå=íÜÉáê=å~íìê~ääó=çÅÅìêêáåÖ=ÑçêãK=

`~éíìêáåÖ=~ééêç~ÅÜÉë=Å~å=éêçîáÇÉ=~å=~äíÉêå~íáîÉ=áÑ=ÜçãçÖÉåÉçìë=

çêáÉåí~íáçå=çÑ=íÜÉ=äáÖ~åÇ=áë=áãéçêí~åí=Ñçê=íÜÉ=ÉñéÉêáãÉåí~ä=ÇÉëáÖåK=

=

`~éíìêáåÖ=~ééêç~ÅÜÉë=êÉäó=çå=áåíÉê~Åíáçå=ïáíÜ=~=Å~éíìêáåÖ=ãçäÉÅìäÉ=íç=

ÄáåÇ=íÜÉ=äáÖ~åÇ=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=qÜÉ=Å~éíìêáåÖ=ãçäÉÅìäÉ=áë=áíëÉäÑ=

åçêã~ääó=áããçÄáäáòÉÇ=çå=íÜÉ=ëìêÑ~ÅÉ=ìëáåÖ=Åçî~äÉåí=ÅÜÉãáëíêóK=qÜÉ=

áåíÉê~Åíáçå=ÄÉíïÉÉå=íÜÉ=äáÖ~åÇ=~åÇ=Å~éíìêáåÖ=ãçäÉÅìäÉ=ëÜçìäÇ=Ü~îÉ=~=

ÜáÖÜ=~ÑÑáåáíó=Eëäçï=ÇáëëçÅá~íáçå=ê~íÉF=ëç=íÜ~í=äáÖ~åÇ=ÇçÉë=åçí=ÄäÉÉÇ=çÑÑ=

íÜÉ=ëìêÑ~ÅÉ=ÇìêáåÖ=íÜÉ=ÅçìêëÉ=çÑ=~å=~å~äóëáë=ÅóÅäÉK=få=ãçëí=Å~ëÉëI=

êÉÖÉåÉê~íáçå=çÑ=íÜÉ=ëìêÑ~ÅÉ=áåîçäîÉë=êÉãçî~ä=çÑ=äáÖ~åÇ=Ñêçã=íÜÉ=

Å~éíìêáåÖ=ãçäÉÅìäÉ=íçÖÉíÜÉê=ïáíÜ=~åó=ÄçìåÇ=~å~äóíÉI=~åÇ=ÑêÉëÜ=äáÖ~åÇ=

áë=Å~éíìêÉÇ=~ë=íÜÉ=Ñáêëí=ëíÉé=áå=É~ÅÜ=~å~äóëáë=ÅóÅäÉ=EcáÖìêÉ=PJOFK=

3.2 Capturing approaches 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= NV=

îÉêëáçå=^^=

=

=
Figure 3-2. Typical analysis cycle using the capturing approach. 

`~éíìêáåÖ=~ééêç~ÅÜÉë=ã~ó=ÄÉ=éêÉÑÉê~ÄäÉ=íç=Åçî~äÉåí=áããçÄáäáò~íáçå=áå=

~=åìãÄÉê=çÑ=êÉëéÉÅíëW=

• qÜÉ=äáÖ~åÇ=áë=ìëì~ääó=åçí=ãçÇáÑáÉÇ=áå=~åó=ï~óI=éêçîáÇÉÇ=íÜ~í=íÜÉ=

Å~éíìêáåÖ=áåíÉê~Åíáçå=ÇçÉë=åçí=áåíêçÇìÅÉ=ÅçåÑçêã~íáçå~ä=ÅÜ~åÖÉë=áå=

íÜÉ=äáÖ~åÇK=qÜÉ=~ééêç~ÅÜ=Å~å=ÄÉ=î~äì~ÄäÉ=Ñçê=äáÖ~åÇë=íÜ~í=~êÉ=É~ëáäó=

áå~Åíáî~íÉÇ=Äó=ÅÜÉãáÅ~ä=ÅçìéäáåÖ=ãÉíÜçÇëK=

• iáÖ~åÇ=áë=~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=áå=~=ëéÉÅáÑáÅ=çêáÉåí~íáçå=

EÇÉíÉêãáåÉÇ=Äó=íÜÉ=äçÅ~íáçå=çÑ=íÜÉ=ÄáåÇáåÖ=ëáíÉ=Ñçê=íÜÉ=Å~éíìêáåÖ=

ãçäÉÅìäÉF=ëç=íÜ~í=~íí~ÅÜãÉåí=íç=íÜÉ=ëìêÑ~ÅÉ=ÇçÉë=åçí=áåíêçÇìÅÉ=

ÜÉíÉêçÖÉåÉáíó=áå=íÜÉ=äáÖ~åÇ=éçéìä~íáçåK=

• `~éíìêáåÖ=éêçîáÇÉë=~=ãáÅêçJëÅ~äÉ=~ÑÑáåáíó=éìêáÑáÅ~íáçå=çÑ=íÜÉ=äáÖ~åÇI=

~ääçïáåÖ=áããçÄáäáò~íáçå=çÑ=ëéÉÅáÑáÅ=äáÖ~åÇë=Ñêçã=ÅçãéäÉñ=ãáñíìêÉë=

ëìÅÜ=~ë=ÅÉää=Éñíê~Åíë=çê=ÅÉää=ÅìäíìêÉ=ãÉÇá~K=

• `~éíìêáåÖ=~ääçïë=íÜÉ=ë~ãÉ=ëìêÑ~ÅÉ=íç=ÄÉ=ìëÉÇ=Ñçê=~å~äóëáë=çÑ=

áåíÉê~Åíáçåë=áåîçäîáåÖ=ÇáÑÑÉêÉåí=äáÖ~åÇëI=Ñçê=Éñ~ãéäÉ=áå=ëíìÇáÉë=çÑ=

é~åÉäë=çÑ=~åíáÄçÇáÉëI=ëáåÅÉ=ÑêÉëÜ=äáÖ~åÇ=áë=Å~éíìêÉÇ=Ñçê=É~ÅÜ=ÅóÅäÉK=

lå=íÜÉ=çíÜÉê=Ü~åÇI=Å~éíìêáåÖ=~ééêç~ÅÜÉë=ÅçåëìãÉ=ãçêÉ=äáÖ~åÇ=ïÜÉå=

ÑêÉëÜ=ã~íÉêá~ä=Ü~ë=íç=ÄÉ=Å~éíìêÉÇ=Ñçê=É~ÅÜ=~å~äóëáë=ÅóÅäÉI=~åÇ=íÜÉ=

ã~ñáãìã=~íí~áå~ÄäÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=áë=ìëì~ääó=äçïÉê=ïáíÜ=

Å~éíìêÉ=íÜ~å=ïáíÜ=ÇáêÉÅí=áããçÄáäáò~íáçå=çÑ=íÜÉ=äáÖ~åÇK=få=~ÇÇáíáçåI=

ëíêáåÖÉåí=ÇÉã~åÇë=~êÉ=éä~ÅÉÇ=çå=íÜÉ=íáÖÜíåÉëë=çÑ=íÜÉ=Å~éíìêáåÖ=

áåíÉê~Åíáçå=Ñçê=~ééäáÅ~íáçåë=äáâÉ=âáåÉíáÅ=ÇÉíÉêãáå~íáçå=ïÜÉêÉ=

ÇáëëçÅá~íáçå=çÑ=Å~éíìêÉÇ=äáÖ~åÇ=ÇìêáåÖ=íÜÉ=~å~äóëáë=ÅóÅäÉ=ÅçãéäáÅ~íÉë=

Éî~äì~íáçå=çÑ=íÜÉ=êÉëìäíëK=qÜÉ=~Çî~åí~ÖÉë=çÑ=Å~éíìêáåÖ=ÜçïÉîÉê=

çìíïÉáÖÜ=íÜÉëÉ=ÅçåëáÇÉê~íáçåë=áå=~=ïáÇÉ=î~êáÉíó=çÑ=~ééäáÅ~íáçå=

ëáíì~íáçåëK==
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OM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

qÜÉ=ÅçããçåÉëí=Å~éíìêáåÖ=~ééêç~ÅÜÉë=EÇÉëÅêáÄÉÇ=áå=íÜÉ=ÑçääçïáåÖ=

ëÉÅíáçåëF=~êÉ=ëíêÉéí~îáÇáåJ=çê=~îáÇáåJÄáçíáå=Å~éíìêÉI=~åíáÄçÇóJÄ~ëÉÇ=

Å~éíìêÉI=~åÇ=Å~éíìêÉ=çÑ=í~ÖÖÉÇ=éêçíÉáåëK=`~éíìêáåÖ=ã~ó=ÜçïÉîÉê=áå=

éêáåÅáéäÉ=ÄÉ=~ééäáÉÇ=íç=~åó=äáÖ~åÇ=Ñçê=ïÜáÅÜ=~=ÜáÖÜ=~ÑÑáåáíó=áåíÉê~Åí~åí=

áë=~î~áä~ÄäÉ=íÜ~í=ÄáåÇë=áåÇÉéÉåÇÉåíäó=çÑ=íÜÉ=~å~äóíÉK==

3.2.1 Streptavidin-biotin capture 
pÉåëçê=`Üáé=p^=éêçîáÇÉë=~=ëÉåëçê=ëìêÑ~ÅÉ=ïáíÜ=Åçî~äÉåíäó=~íí~ÅÜÉÇ=

ëíêÉéí~îáÇáåI=ÇÉëáÖåÉÇ=Ñçê=Å~éíìêÉ=çÑ=Äáçíáåóä~íÉÇ=ÅçãéçìåÇëK=qÜÉ=

~ÑÑáåáíó=çÑ=ëíêÉéí~îáÇáå=Eçê=~îáÇáåF=Ñçê=Äáçíáå=áë=ÉñíêÉãÉäó=ÜáÖÜI=ïáíÜ=~å=

ÉèìáäáÄêáìã=ÇáëëçÅá~íáçå=Åçåëí~åí=çÑ=~Äçìí=NM
JNR

=jI=~åÇ=ÇáëëçÅá~íáçå=

çÑ=Äáçíáåóä~íÉÇ=äáÖ~åÇë=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=çÑ=pÉåëçê=`Üáé=p^=áë=ÖÉåÉê~ääó=

åÉÖäáÖáÄäÉ=ÇìêáåÖ=íÜÉ=ÅçìêëÉ=çÑ=~=_á~ÅçêÉ=~å~äóëáëK=oÉ~ÖÉåíë=~åÇ=

ãÉíÜçÇë=Ñçê=áåíêçÇìÅáåÖ=Äáçíáå=áåíç=~=ê~åÖÉ=çÑ=ãçäÉÅìäÉë=áåÅäìÇáåÖ=

åìÅäÉáÅ=~ÅáÇëI=äáéáÇëI=éêçíÉáåë=~åÇ=Å~êÄçÜóÇê~íÉë=~êÉ=êÉ~Çáäó=~î~áä~ÄäÉI=

~åÇ=Å~éíìêÉ=çÑ=Äáçíáåóä~íÉÇ=äáÖ~åÇë=çå=pÉåëçê=`Üáé=p^=áë=ìëì~ääó=~=

ëáãéäÉ=~åÇ=êÉäá~ÄäÉ=éêçÅÉÇìêÉK=

=
Figure 3-3. Biotinylated ligands can be captured by high affinity binding to 
streptavidin on the surface. 

`~éíìêÉ=çÑ=Äáçíáåóä~íÉÇ=äáÖ~åÇë=çå=~=ëíêÉéí~îáÇáå=ëìêÑ~ÅÉ=áë=~=ëéÉÅá~ä=

Å~ëÉ=çÑ=íÜÉ=Å~éíìêáåÖ=~ééêç~ÅÜI=ëáåÅÉ=íÜÉ=ëíêÉéí~îáÇáåJÄáçíáå=

áåíÉê~Åíáçå=áë=ëç=íáÖÜí=íÜ~í=íÜÉ=Å~éíìêáåÖ=áë=ÉëëÉåíá~ääó=áêêÉîÉêëáÄäÉK=

oÉãçî~ä=çÑ=íÜÉ=äáÖ~åÇ=áå=íÜÉ=êÉÖÉåÉê~íáçå=ëíÉé=áë=åçí=ìëì~ääó=ÑÉ~ëáÄäÉI=

~åÇ=êÉÖÉåÉê~íáçå=áë=åçêã~ääó=ÇáêÉÅíÉÇ=íçï~êÇë=êÉãçîáåÖ=ÄçìåÇ=~å~äóíÉ=

ïÜáäÉ=äÉ~îáåÖ=íÜÉ=Äáçíáåóä~íÉÇ=äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉK=få=íÜáë=êÉëéÉÅíI=

ëíêÉéí~îáÇáåJÄáçíáå=Å~éíìêÉ=áë=ãçêÉ=ëáãáä~ê=íç=Åçî~äÉåí=~íí~ÅÜãÉåí=íÜ~å=

íç=çíÜÉê=Å~éíìêáåÖ=~ééêç~ÅÜÉëK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= ON=

îÉêëáçå=^^=

=

3.2.2 Antibody-based capture 
jçåçÅäçå~ä=çê=éçäóÅäçå~ä=~åíáÄçÇáÉë=~êÉ=ïáÇÉäóJìëÉÇ=íççäë=áå=

ÄáçíÉÅÜåçäçÖó=ÅçåíÉñíëI=~åÇ=ëéÉÅáÑáÅ~ääó=í~áäçêÉÇ=ÜáÖÜ=~ÑÑáåáíó=

~åíáÄçÇáÉë=~êÉ=ÅçããÉêÅá~ääó=~î~áä~ÄäÉ=Ñçê=ã~åó=~åíáÖÉåëK==

=
Figure 3-4. Antibody-based capture relies on the specific binding between 
an immobilized antibody and the antigenic epitope on the ligand. 

^åíáÄçÇáÉë=çÑÑÉê=~=åìãÄÉê=çÑ=~Çî~åí~ÖÉë=~ë=Å~éíìêáåÖ=ãçäÉÅìäÉë=áå=

_á~ÅçêÉI=áå=~ÇÇáíáçå=íç=íÜÉáê=ÅçããÉêÅá~ä=~î~áä~ÄáäáíóK=qÜÉó=~êÉ=êÉ~Çáäó=

áããçÄáäáòÉÇ=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=ìëáåÖ=~ãáåÉ=ÅçìéäáåÖ=ïáíÜçìí=

ÅçãéêçãáëáåÖ=íÜÉáê=~åíáÖÉåJÄáåÇáåÖ=Å~é~ÅáíóI=~åÇ=ãçëí=ãçåçÅäçå~ä=

~åíáÄçÇáÉë=~êÉ=É~ëáäó=êÉÖÉåÉê~íÉÇ=~í=äçï=ée=ìëáåÖ=ÖäóÅáåÉJe`ä=EëÉÉ=

`Ü~éíÉê=SFK=få=~ÇÇáíáçåI=íÜÉ=ÜáÖÜ=ëÉäÉÅíáîáíó=çÑ=ãçëí=~åíáÄçÇáÉë=Ñçê=íÜÉáê=

ëéÉÅáÑáÅ=~åíáÖÉåë=ã~âÉë=íÜÉã=éçïÉêÑìä=íççäë=Ñçê=~ÑÑáåáíó=Å~éíìêÉ=çÑ=

äáÖ~åÇë=Ñêçã=áãéìêÉ=ë~ãéäÉëK=qÜÉ=~î~áä~Äáäáíó=çÑ=ãçåçÅäçå~ä=

~åíáÄçÇáÉë=ÇáêÉÅíÉÇ=~Ö~áåëí=ÅÜçëÉå=ÉéáíçéÉë=çå=íÜÉ=~åíáÖÉå=~äëç=Éå~ÄäÉë=

äáÖ~åÇë=íç=ÄÉ=Å~éíìêÉÇ=áå=ÅçåíêçääÉÇ=çêáÉåí~íáçåëK=

3.2.3 Capturing tagged recombinant proteins 
oÉÅçãÄáå~åí=éêçíÉáåë=~êÉ=çÑíÉå=í~ÖÖÉÇ=Ñçê=éìêéçëÉë=çÑ=áÇÉåíáÑáÅ~íáçå=

~åÇ=~ÑÑáåáíó=éìêáÑáÅ~íáçåI=~åÇ=íÜÉ=ë~ãÉ=éêáåÅáéäÉ=Å~å=ÄÉ=ÉñéäçáíÉÇ=Ñçê=

Å~éíìêÉ=çÑ=êÉÅçãÄáå~åí=éêçíÉáåë=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áå=_á~ÅçêÉK=mçäóJ

ÜáëíáÇáåÉ=áë=~=Åçããçåäó=ìëÉÇ=í~Ö=íÜ~í=Å~å=ÅÜÉä~íÉ=ïáíÜ=ká
OH
=áçåë=áå=

ÅçãéäÉñ=ïáíÜ=åáíêáäçíêá~ÅÉíáÅ=~ÅáÇ=Ekq^FI=éêçîáÇáåÖ=~=ÅçåîÉåáÉåí=

~ééêç~ÅÜ=Ñçê=Å~éíìêáåÖ=ÜáëJí~ÖÖÉÇ=ÅçåëíêìÅíë=çå=pÉåëçê=`Üáé=kq^K=

eáÖÜ=~ÑÑáåáíó=~åíáÄçÇáÉë=~êÉ=~äëç=~î~áä~ÄäÉ=ÇáêÉÅíÉÇ=~Ö~áåëí=éçäóJ

ÜáëíáÇáåÉ=~åÇ=çíÜÉê=Åçããçåäó=ìëÉÇ=í~ÖëI=~åÇ=íÜÉëÉ=Å~å=ÄÉ=áããçÄáäáòÉÇ=

çå=íÜÉ=ëìêÑ~ÅÉ=Ñçê=Å~éíìêÉ=çÑ=íÜÉ=í~ÖÖÉÇ=éêçíÉáåëK=
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OO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
Figure 3-5. Nickel ions form a chelation bond between NTA immobilized on 
the surface and poly-histidine tags on the ligand. 

^åçíÜÉê=Åçããçåäó=ìëÉÇ=êÉÅçãÄáå~åí=í~Ö=áë=Öäìí~íÜáçåÉJpJíê~åëÑÉê~ëÉ=

EdpqFI=ïÜáÅÜ=ã~ó=ÄÉ=Å~éíìêÉÇ=çå=~å=~åíáJdpq=~åíáÄçÇó=ëìêÑ~ÅÉK=

^åíáÄçÇáÉë=~Ö~áåëí=dpq=íÜ~í=~êÉ=ëìáí~ÄäÉ=Ñçê=Å~éíìêáåÖ=éìêéçëÉë=~êÉ=

~î~áä~ÄäÉ=Ñêçã=_á~ÅçêÉK=líÜÉê=Éñ~ãéäÉë=çÑ=êÉÅçãÄáå~åí=í~Öë=íÜ~í=ã~ó=

ÄÉ=ìëÉÇ=Ñçê=Å~éíìêáåÖ=~êÉ=íÜÉ=ci^d=~åÇ=ÅJãóÅ=ÉéáíçéÉëK==

qÜÉ=ëéÉÅáÑáÅáíó=çÑ=í~ÖJÄ~ëÉÇ=Å~éíìêÉ=áë=î~äì~ÄäÉ=áå=ïçêâ=ïáíÜ=

êÉÅçãÄáå~åí=éêçíÉáåë=áå=ÅêìÇÉ=Éñíê~Åíë=çê=é~êíá~ääó=éìêáÑáÉÇ=ë~ãéäÉëI=

ëáåÅÉ=íÜÉ=í~Ö=áåíÉê~Åíáçå=ëÉêîÉë=íÜÉ=ÇçìÄäÉ=êçäÉ=çÑ=áÇÉåíáÑáÅ~íáçå=~åÇ=

~ÑÑáåáíó=éìêáÑáÅ~íáçå=çÑ=íÜÉ=äáÖ~åÇK=qÜáë=Éå~ÄäÉë=ÅÜ~ê~ÅíÉêáò~íáçå=çÑ=íÜÉ=

áåíÉê~Åíáçå=éêçéÉêíáÉë=çÑ=íÜÉ=êÉÅçãÄáå~åí=éêçíÉáå=ÇáêÉÅíäó=áå=ÅêìÇÉ=ÅÉää=

Éñíê~Åíë=çê=ÅìäíìêÉ=ãÉÇáìãI=ïáíÜçìí=ÉñíÉåëáîÉ=áåîÉëíãÉåí=áå=íáãÉ=~åÇ=

ÉñéÉåëÉ=íç=éìêáÑó=íÜÉ=éêçíÉáåK=

=

jÉãÄê~åÉJ~ëëçÅá~íÉÇ=éêçíÉáåë=éêÉëÉåí=ëéÉÅá~ä=éêçÄäÉãë=Ñçê=ëíìÇó=áå=

~èìÉçìë=ÉåîáêçåãÉåíëI=é~êíáÅìä~êäó=áå=Å~ëÉë=ïÜÉêÉ=ï~íÉêJëçäìÄäÉ=

Ñê~ÖãÉåíë=Çç=åçí=~ÇÉèì~íÉäó=ãáãáÅ=íÜÉ=ÑìåÅíáçå=çÑ=íÜÉ=áåí~Åí=éêçíÉáåK=

qïç=ÉëëÉåíá~ääó=ÇáëíáåÅí=~ééêç~ÅÜÉëI=Ä~ëÉÇ=êÉëéÉÅíáîÉäó=çå=äáéáÇ=

ãçåçä~óÉêë=~åÇ=Äáä~óÉêëI=~êÉ=~î~áä~ÄäÉ=Ñçê=êÉí~áåáåÖ=~=ÜóÇêçéÜçÄáÅ=

ÉåîáêçåãÉåí=Ñçê=äáÖ~åÇë=~íí~ÅÜÉÇ=íç=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉëK=

3.3.1 Monolayer attachment 
pÉåëçê=`Üáé=em^=ä~Åâë=~=Å~êÄçñóãÉíÜóä~íÉÇ=ÇÉñíê~å=ã~íêáñI=ëç=íÜ~í=

íÜÉ=ÜóÇêçéÜçÄáÅ=~äâ~åÉíÜáçä=ä~óÉê=ÅçîÉêáåÖ=íÜÉ=ÖçäÇ=Ñáäã=EëÉÉ=pÉÅíáçå=

OKNKOF=áë=ÇáêÉÅíäó=ÉñéçëÉÇ=íç=íÜÉ=ëçäìíáçåK=^Çëçêéíáçå=çÑ=äáéáÇë=Ñêçã=

ãáÅÉääÉë=çê=äáéçëçãÉë=íç=íÜáë=ëìêÑ~ÅÉ=ÅêÉ~íÉë=~=äáéáÇ=ãçåçä~óÉê=ïáíÜ=íÜÉ=

ÜóÇêçéÜçÄáÅ=äáéáÇ=í~áäë=çêáÉåíÉÇ=íçï~êÇë=íÜÉ=ÖçäÇ=Ñáäã=~åÇ=íÜÉ=

ÜóÇêçéÜáäáÅ=ÜÉ~Çë=íçï~êÇë=íÜÉ=~èìÉçìë=ë~ãéäÉK=qÜáë=ëíêìÅíìêÉ=Å~å=

ëìééçêí=áåíÉê~Åíáçå=ëíìÇáÉë=ïáíÜ=ãÉãÄê~åÉJ~ëëçÅá~íÉÇ=äáÖ~åÇë=íÜ~í=~êÉ=

áåíêçÇìÅÉÇ=áåíç=íÜÉ=äáéáÇ=éêÉé~ê~íáçå=ÄÉÑçêÉ=~Çëçêéíáçå=íç=íÜÉ=ëìêÑ~ÅÉ=

EcáÖìêÉ=PJSFK==

3.3 Hydrophobic attachment 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= OP=

îÉêëáçå=^^=

=

=
Figure 3-6. Adsorption of liposomes on Sensor Chip HPA results in the 
formation of a lipid monolayer covering the chip surface. 

tÜáäÉ=íÜáë=~ééêç~ÅÜ=éêçîáÇÉë=~=ëí~ÄäÉ=ÉåîáêçåãÉåí=Ñçê=äáÖ~åÇë=

~ëëçÅá~íÉÇ=ïáíÜ=~=ãÉãÄê~åÉ=ëìêÑ~ÅÉ=çê=é~êíá~ääó=áåëÉêíÉÇ=áåíç=íÜÉ=

ãÉãÄê~åÉI=áí=áë=åçí=ëìáí~ÄäÉ=Ñçê=ãçêÉ=ÇÉÉéäó=áåëÉêíÉÇ=çê=íê~åëJ

ãÉãÄê~åÉ=éêçíÉáåë=ëáåÅÉ=íÜÉ=ëìêÑ~ÅÉ=êÉéêÉëÉåíë=çåäó=Ü~äÑ=íÜÉ=

ãÉãÄê~åÉ=ëíêìÅíìêÉK=iáéáÇ=Äáä~óÉêë=Å~å=ÄÉ=ëìééçêíÉÇ=áå=î~êáçìë=ï~óë=

çå=íÜÉ=ëìêÑ~ÅÉ=Ñçê=ëíìÇáÉë=íÜ~í=êÉèìáêÉ=ÅçãéäÉíÉ=ãÉãÄê~åÉ=ëíêìÅíìêÉëI=

ÇáëÅìëëÉÇ=áå=íÜÉ=åÉñí=ëÉÅíáçåK=

3.3.2 Bilayer attachment 
pÉîÉê~ä=~ééêç~ÅÜÉë=~êÉ=~î~áä~ÄäÉ=Ñçê=~íí~ÅÜãÉåí=çÑ=áåí~Åí=ãÉãÄê~åÉ=

ëíêìÅíìêÉë=ïáíÜ=~ëëçÅá~íÉÇ=äáÖ~åÇë=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=mêçíÉáåë=

áåÅçêéçê~íÉÇ=áåíç=äáéçëçãÉë=ã~ó=ÄÉ=ÇáêÉÅíäó=áããçÄáäáòÉÇ=çå=íÜÉ=ëÉåëçê=

ÅÜáé=ëìêÑ~ÅÉK=iáéçëçãÉë=ã~ó=ÄÉ=éêÉé~êÉÇ=ïáíÜ=~=ëéÉÅáÑáÅ=~åíáÖÉåáÅ=

ÅçãéçåÉåí=çê=ïáíÜ=Äáçíáåóä~íÉÇ=äáéáÇëI=~ääçïáåÖ=Å~éíìêÉ=çÑ=íÜÉ=

äáéçëçãÉë=ïáíÜ=áããçÄáäáòÉÇ=~åíáÄçÇó=çê=ëíêÉéí~îáÇáå=êÉëéÉÅíáîÉäóK=

^äíÉêå~íáîÉäóI=pÉåëçê=`Üáé=iN=ã~ó=ÄÉ=ìëÉÇW=íÜáë=ëìêÑ~ÅÉ=Å~êêáÉë=

ÜóÇêçéÜçÄáÅ=ëíêìÅíìêÉë=çå=íÜÉ=ÇÉñíê~å=ã~íêáñ=íÜ~í=Å~å=áåëÉêí=áåíç=

äáéçëçãÉë=~åÇ=ëÉêîÉ=íç=~íí~ÅÜ=íÜÉ=ãÉãÄê~åÉë=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=

EcáÖìêÉ=PJTFK==

=
Figure 3-7. Liposomes attach to the hydrophobic anchors in the dextran 
matrix on Sensor Chip L1 and can fuse to form a supported lipid bilayer. 

^=î~êá~åí=çÑ=íÜáë=~ééêç~ÅÜI=Å~ääÉÇ=çåJëìêÑ~ÅÉ=êÉÅçåëíáíìíáçå=ElpoFI=

áåîçäîÉë=áããçÄáäáò~íáçå=çÑ=ÇÉíÉêÖÉåíJëçäìÄáäáòÉÇ=íê~åëãÉãÄê~åÉ=

éêçíÉáå=çå=íÜÉ=Å~êÄçñóãÉíÜóä~íÉÇ=ÇÉñíê~å=ã~íêáñ=çÑ=pÉåëçê=`Üáé=iNI=

ÑçääçïÉÇ=áããÉÇá~íÉäó=Äó=êÉéä~ÅÉãÉåí=çÑ=íÜÉ=ÇÉíÉêÖÉåí=Äó=äáéáÇ=íç=

êÉÅçåëíáíìíÉ=ãÉãÄê~åÉ=ëíêìÅíìêÉë=~êçìåÇ=íÜÉ=áããçÄáäáòÉÇ=éêçíÉáåK=
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OQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

råÇÉê=ëìáí~ÄäÉ=ÅçåÇáíáçåëI=íÜáë=ïáää=êÉëìäí=áå=Ñçêã~íáçå=çÑ=~=ëìééçêíÉÇ=

äáéáÇ=Äáä~óÉê=ëÉé~ê~íÉÇ=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=Äó=~å=

~èìÉçìë=êÉÖáçå=EcáÖìêÉ=PJUFK=

=
Figure 3-8. On-surface reconstitution of supported lipid bilayers with 
integrated membrane proteins. (This is a simplified representation: see 
Section 5.4 for a more detailed description of the steps involved in on-
surface reconstitution.) 

=

pçãÉ=~ëë~ó=Ñçêã~íëI=áå=é~êíáÅìä~ê=áåÜáÄáíáçå=~ëë~óëI=áåîçäîÉ=

áããçÄáäáò~íáçå=çÑ=ëã~ää=ãçäÉÅìäÉë=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=qÜÉ=ÖÉåÉê~ä=

éêáåÅáéäÉë=Ñçê=áããçÄáäáòáåÖ=ëã~ää=ãçäÉÅìäÉë=~êÉ=íÜÉ=ë~ãÉ=~ë=Ñçê=

ã~ÅêçãçäÉÅìäÉëI=Äìí=íÜÉêÉ=~êÉ=~=åìãÄÉê=çÑ=ÇáÑÑÉêÉåÅÉë=áå=éê~ÅíáÅÉW=

• pã~ää=ãçäÉÅìäÉë=Çç=åçí=áå=ÖÉåÉê~ä=çÑÑÉê=íÜÉ=ë~ãÉ=ÇáîÉêëáíó=çÑ=

éçíÉåíá~ä=~íí~ÅÜãÉåí=ëáíÉë=~ë=ã~ÅêçãçäÉÅìäÉëK=få=ëçãÉ=Å~ëÉëI=~=

ëìáí~ÄäÉ=~ãáåÉ=çê=íÜáçä=Öêçìé=ã~ó=ÄÉ=éêÉëÉåí=áå=íÜÉ=å~íáîÉ=

ãçäÉÅìäÉW=áå=çíÜÉêë=áí=ã~ó=ÄÉ=åÉÅÉëë~êó=íç=áåíêçÇìÅÉ=ëìÅÜ=~=Öêçìé=

íÜêçìÖÜ=ãçÇáÑáÅ~íáçå=çÑ=íÜÉ=ãçäÉÅìäÉK=

• qÜÉ=ÅÜÉãáÅ~ä=éêçÅÉÇìêÉ=çÑ=áããçÄáäáòáåÖ=~=ëã~ää=ãçäÉÅìäÉ=áåîçäîÉë=

~=ÖêÉ~íÉê=êáëâ=çÑ=~ÇîÉêëÉäó=~ÑÑÉÅíáåÖ=áíë=ÄáåÇáåÖ=íç=íÜÉ=áåíÉê~Åíáçå=

é~êíåÉêI=ëáåÅÉ=íÜÉ=ÅÜÉãáÅ~ä=ãçÇáÑáÅ~íáçå=~ÑÑÉÅíë=~=ä~êÖÉê=éêçéçêíáçå=

çÑ=íÜÉ=ãçäÉÅìä~ê=ëíêìÅíìêÉK==

• få=ã~åó=Å~ëÉëI=áí=Å~å=ÄÉ=~Çî~åí~ÖÉçìë=íç=áåíêçÇìÅÉ=íÜÉ=ÅçìéäáåÖ=

Öêçìé=çå=~=ëé~ÅÉê=~êã=ëç=íÜ~í=íÜÉ=áããçÄáäáò~íáçå=êÉ~Åíáçå=áë=âÉéí=

~í=~=Çáëí~åÅÉ=Ñêçã=íÜÉ=ÑìåÅíáçå~ä=ãçäÉÅìäÉK=

• bäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=EëÉÉ=pÉÅíáçå=QKNKOF=áë=ìëì~ääó=

áåÉÑÑÉÅíáîÉ=Ñçê=ëã~ää=ãçäÉÅìäÉëK=eáÖÜ=ÅçåÅÉåíê~íáçåë=EíóéáÅ~ääó==

RÓNM=ãjF=~êÉ=ìëÉÇ=áå=áããçÄáäáò~íáçå=íç=ÅçãéÉåë~íÉ=Ñçê=íÜáë=ÉÑÑÉÅíK=

3.4 Immobilizing small molecules  
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= OR=

îÉêëáçå=^^=

=

• `~éíìêáåÖ=~ééêç~ÅÜÉë=Å~ååçí=åçêã~ääó=ÄÉ=ìëÉÇ=Ñçê=ëã~ää=

ãçäÉÅìäÉëI=ëáåÅÉ=íÜÉó=êÉèìáêÉ=íÜ~í=íÜÉ=ãçäÉÅìäÉ=áå=èìÉëíáçå=Å~êêáÉë=

áåÇÉéÉåÇÉåí=ÄáåÇáåÖ=ëáíÉë=Ñçê=íÜÉ=Å~éíìêáåÖ=ãçäÉÅìäÉ=~åÇ=íÜÉ=

~å~äóíÉK=fí=ã~ó=ÜçïÉîÉê=áå=ëçãÉ=Å~ëÉë=ÄÉ=ÑÉ~ëáÄäÉ=íç=ÅçåëíêìÅí=~=

ÄáÑìåÅíáçå~ä=Éåíáíó=ïÜÉêÉ=çåÉ=ãçáÉíó=ÄáåÇë=íç=íÜÉ=Å~éíìêáåÖ=

ãçäÉÅìäÉ=~åÇ=íÜÉ=çíÜÉê=áåíÉê~Åíë=ïáíÜ=íÜÉ=~å~äóíÉI=Ñçê=áåëí~åÅÉ=Äó=

äáåâáåÖ=íÜÉ=äáÖ~åÇ=íç=~=Äáçíáå=ãçáÉíóK=

kçíÉW= qÜÉ=pìêÑ~ÅÉ=mêÉé=ìåáí=ëìééäáÉÇ=ïáíÜ=ëçãÉ=_á~ÅçêÉ=ëóëíÉãë=

Éå~ÄäÉë=áããçÄáäáò~íáçå=çÑ=äáÖ~åÇ=çìíëáÇÉ=íÜÉ=ÇÉíÉÅíçê=~åÇ=fc`=

ëóëíÉã=çÑ=íÜÉ=áåëíêìãÉåíK=qÜáë=Éäáãáå~íÉë=éçíÉåíá~ä=Å~êêóJçîÉê=

~åÇ=Åçåí~ãáå~íáçå=éêçÄäÉãë=~ëëçÅá~íÉÇ=ïáíÜ=ÜáÖÜ=äáÖ~åÇ=

ÅçåÅÉåíê~íáçåëI=~åÇ=áë=êÉÅçããÉåÇÉÇ=Ñçê=áããçÄáäáò~íáçå=çÑ=

äçï=ãçäÉÅìä~ê=ïÉáÖÜí=äáÖ~åÇëK==

=

cçê=ã~åó=~ééäáÅ~íáçåëI=áí=áë=áãéçêí~åí=íÜ~í=íÜÉ=äáÖ~åÇ=êÉã~áåë=ëí~Ääó=

~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=ëç=íÜ~í=íÜÉ=ëÉåëçêÖê~ã=Ä~ëÉäáåÉ=áë=Åçåëí~åí=~åÇ=

íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=ÇçÉë=åçí=ÇÉÅêÉ~ëÉK=cçê=Åçî~äÉåíäó=

áããçÄáäáòÉÇ=äáÖ~åÇëI=íÜáë=ëí~Äáäáíó=ëÜçìäÇ=ÜçäÇ=çîÉê=íÜÉ=íáãÉJëÅ~äÉ=çÑ=~=

ÅçãéäÉíÉ=ÉñéÉêáãÉåíW=Ñçê=Å~éíìêÉÇ=äáÖ~åÇë=ïÜáÅÜ=~êÉ=êÉåÉïÉÇ=Ñçê=É~ÅÜ=

ÅóÅäÉI=íÜÉ=ëí~Äáäáíó=êÉèìáêÉãÉåí=~ééäáÉë=çåäó=çîÉê=íÜÉ=Çìê~íáçå=çÑ=çåÉ=

ÅóÅäÉK=

`çî~äÉåí=áããçÄáäáò~íáçå=ìëáåÖ=~ãáåÉ=ÅçìéäáåÖ=ÖÉåÉê~ääó=êÉëìäíë=áå=

ÅçãéäÉíÉäó=ëí~ÄäÉ=ÄçåÇ=ÜçäÇáåÖ=íÜÉ=äáÖ~åÇ=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=líÜÉê=

Åçî~äÉåí=ÅçìéäáåÖ=ãÉíÜçÇë=~äëç=ÖáîÉ=ëí~ÄäÉ=~íí~ÅÜãÉåí=ìåÇÉê=

~ééêçéêá~íÉ=ÅçåÇáíáçåë=EÑçê=Éñ~ãéäÉ=íÜáçä=ÅçìéäáåÖ=áë=ëí~ÄäÉ=~ë=äçåÖ=~ë=

êÉÇìÅáåÖ=~ÖÉåíë=~êÉ=åçí=áåÅäìÇÉÇ=áå=íÜÉ=ÄìÑÑÉêFK=

jìäíáãÉêáÅ=äáÖ~åÇë=Å~å=éêÉëÉåí=ëéÉÅá~ä=éêçÄäÉãëI=ëáåÅÉ=Åçî~äÉåí=

~íí~ÅÜãÉåí=ã~ó=áåîçäîÉ=çåäó=çåÉ=çê=~=ÑÉï=çÑ=íÜÉ=ëìÄìåáíë=áå=íÜÉ=

ãìäíáãÉêI=äÉ~îáåÖ=íÜÉ=çíÜÉêë=ÑêÉÉ=íç=ÇáëëçÅá~íÉ=Ñêçã=íÜÉ=ëìêÑ~ÅÉK=qÜáë=áë=

ëÉÉå=~ë=~=ëéçåí~åÉçìë=ÇÉÅêÉ~ëÉ=áå=íÜÉ=Ä~ëÉäáåÉI=çÑíÉå=~ëëçÅá~íÉÇ=ïáíÜ=~=

äçëë=çÑ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=EïÜÉå=íÜÉ=ÇáëëçÅá~íáåÖ=ëìÄìåáíë=~êÉ=

ÉëëÉåíá~ä=Ñçê=~å~äóíÉ=ÄáåÇáåÖFK=qêÉ~íãÉåí=çÑ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=~=ëÜçêí=

áåàÉÅíáçå=çÑ=ba`Lkep=~ÑíÉê=äáÖ~åÇ=áããçÄáäáò~íáçå=Å~å=ÜÉäé=íç=

ëí~ÄáäáòÉ=ëìÅÜ=ëìêÑ~ÅÉëI=Äó=ÅêçëëJäáåâáåÖ=íÜÉ=äáÖ~åÇ=ëìÄìåáíë=ÉáíÜÉê=íç=

É~ÅÜ=çíÜÉê=çê=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=áå=ëáíì=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=qÜÉ=

ÅêçëëJäáåâáåÖ=íêÉ~íãÉåí=ëÜçìäÇ=ÄÉ=ëÜçêí=EäÉëë=íÜ~å=PM=ëÉÅçåÇëI=áå=ëçãÉ=

Å~ëÉë=~ë=ëÜçêí=~ë=R=ëÉÅçåÇëFW=äçåÖÉê=íêÉ~íãÉåíë=Å~å=äÉ~Ç=íç=äçëë=çÑ=

äáÖ~åÇ=~ÅíáîáíóK=cçääçï=íÜÉ=ÅêçëëJäáåâáåÖ=ëíÉé=ïáíÜ=~å=áåàÉÅíáçå=çÑ=

ÉíÜ~åçä~ãáåÉ=íç=áå~Åíáî~íÉ=~åó=êÉã~áåáåÖ=ëìÅÅáåáãáÇÉ=ÉëíÉêëK=

kçåJÅçî~äÉåíäó=Å~éíìêÉÇ=äáÖ~åÇ=ïáää=~äï~óë=ÇáëëçÅá~íÉ=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=

íç=ëçãÉ=ÇÉÖêÉÉ=ÇìêáåÖ=íÜÉ=ÅçìêëÉ=çÑ=íÜÉ=~å~äóëáëI=ïáíÜ=íÜÉ=ÉñíÉåí=çÑ=íÜÉ=

ÇáëëçÅá~íáçå=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=ÇáëëçÅá~íáçå=ê~íÉ=Åçåëí~åí=Ñçê=íÜÉ=

Å~éíìêáåÖ=áåíÉê~Åíáçå=ìåÇÉê=íÜÉ=é~êíáÅìä~ê=ÅçåÇáíáçåë=ìëÉÇK=mêçîáÇÉÇ=

íÜ~í=íÜÉ=ÇáëëçÅá~íáçå=ê~íÉ=áë=êÉ~ëçå~Ääó=äçïI=íÜáë=Å~å=ìëì~ääó=ÄÉ=áÖåçêÉÇ=

3.5 Techniques for stabilizing the surface 
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OS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

ëáåÅÉ=ÑêÉëÜ=äáÖ~åÇ=áë=Å~éíìêÉÇ=Ñçê=É~ÅÜ=~å~äóëáë=ÅóÅäÉK=E^=ÇáëëçÅá~íáçå=

ê~íÉ=Åçåëí~åí=çÑ=NKR=ñ=NM
JQ
=ë
JN
=êÉëìäíë=áå=~=äçëë=çÑ=~Äçìí=RB=çÑ=íÜÉ=

äáÖ~åÇ=ÇìêáåÖ=~=RJãáåìíÉ=~å~äóëáë=ÅóÅäÉKF=fÑ=~=Å~éíìêáåÖ=ãçäÉÅìäÉ=ïáíÜ=

~=ëìÑÑáÅáÉåíäó=ëäçï=ÇáëëçÅá~íáçå=Å~ååçí=ÄÉ=ÑçìåÇ=~åÇ=ÇáëëçÅá~íáçå=çÑ=

äáÖ~åÇ=áë=~=ëÉêáçìë=áëëìÉI=Å~éíìêáåÖ=ÑçääçïÉÇ=Äó=ÅêçëëJäáåâáåÖ=çå=íÜÉ=

ëìêÑ~ÅÉ=ã~ó=ëíáää=ÄÉ=ÉñéäçáíÉÇ=~ë=~å=~ééêç~ÅÜ=Ñçê=ÅçãÄáåáåÖ=íÜÉ=

~ÑÑáåáíó=éìêáÑáÅ~íáçå=~Çî~åí~ÖÉ=çÑ=íÜÉ=Å~éíìêáåÖ=~ééêç~ÅÜ=ïáíÜ=

áããçÄáäáò~íáçå=çÑ=íÜÉ=Å~éíìêÉÇ=äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉK=iáÖ~åÇ=ïÜáÅÜ=áë=

Å~éíìêÉÇ=~åÇ=íÜÉå=ÅêçëëJäáåâÉÇ=Å~ååçí=ÜçïÉîÉê=ÄÉ=êÉãçîÉÇ=Äó=

êÉÖÉåÉê~íáçåK==

=

3.6.1 How much ligand should be immobilized? 
qÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=íç=áããçÄáäáòÉ=Ñçê=~åó=~ééäáÅ~íáçå=ÇÉéÉåÇë=áå=íÜÉ=

Ñáêëí=éä~ÅÉ=çå=íÜÉ=êÉä~íáîÉ=ãçäÉÅìä~ê=ïÉáÖÜíë=çÑ=íÜÉ=äáÖ~åÇ=~åÇ=~å~äóíÉ=

~åÇ=çå=íÜÉ=ëÉåëáíáîáíó=çÑ=íÜÉ=_á~ÅçêÉ=ëóëíÉãK=páåÅÉ=íÜÉ=pmo=êÉëéçåëÉ=áë=

ÇáêÉÅíäó=éêçéçêíáçå~ä=íç=íÜÉ=ã~ëë=ÅçåÅÉåíê~íáçå=çÑ=ã~íÉêá~ä=~í=íÜÉ=

ëìêÑ~ÅÉI=íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=~=ÖáîÉå=ëìêÑ~ÅÉ=áë=êÉä~íÉÇ=íç=íÜÉ=

~ãçìåí=çÑ=äáÖ~åÇ=áããçÄáäáòÉÇ=~ë=Ñçääçïë=E~ëëìãáåÖ=~=NWN=ÄáåÇáåÖ=

ëíçáÅÜáçãÉíêóFW=

EorF=äáÖ~åÇ=ÇáããçÄáäáòÉ

jt=äáÖ~åÇ

jt=~å~äóíÉ

EorF=Å~é~Åáíó=ÄáåÇáåÖ=~å~äóíÉ ⋅= =
cçê=Éñ~ãéäÉI=áÑ=íÜÉ=äáÖ~åÇ=ãçäÉÅìä~ê=ïÉáÖÜí=áë=NMMIMMM=Ç~äíçåë=~åÇ=íÜÉ=

~å~äóíÉ=ãçäÉÅìä~ê=ïÉáÖÜí=áë=RMIMMM=Ç~äíçåëI=áããçÄáäáòáåÖ=RIMMM=or=çÑ=

äáÖ~åÇ=ïáää=ÖáîÉ=~=íÜÉçêÉíáÅ~ä=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=OIRMM=or=

~ëëìãáåÖ=íÜ~í=íÜÉ=äáÖ~åÇ=áë=NMMB=~ÅíáîÉK=kçíÉ=íÜ~í=íÜáë=áë=íÜÉ=

íÜÉçêÉíáÅ~ä=ÄáåÇáåÖ=Å~é~ÅáíóI=ïÜáÅÜ=Å~å=ëíêáÅíäó=ÄÉ=êÉ~ÅÜÉÇ=çåäó=~í=

áåÑáåáíÉ=~å~äóíÉ=ÅçåÅÉåíê~íáçåë=~åÇ=áåÑáåáíÉ=Åçåí~Åí=íáãÉK=få=éê~ÅíáÅÉI=

íÜÉ=ã~ñáãìã=çÄëÉêîÉÇ=êÉëéçåëÉ=EíÜÉ=ÉÑÑÉÅíáîÉ=ÄáåÇáåÖ=Å~é~ÅáíóF=áë=~äëç=

~ÑÑÉÅíÉÇ=Äó=íÜÉ=~Åíáîáíó=çÑ=íÜÉ=äáÖ~åÇI=íÜÉ=âáåÉíáÅë=çÑ=~å~äóíÉ=ÄáåÇáåÖ=

~åÇ=äáãáí~íáçåë=çå=íÜÉ=ã~ñáãìã=Åçåí~Åí=íáãÉ=~åÇ=~î~áä~ÄäÉ=~å~äóíÉ=

ÅçåÅÉåíê~íáçåK=qÜÉ=íÜÉçêÉíáÅ~ä=ÄáåÇáåÖ=Å~é~Åáíó=Å~å=ÜçïÉîÉê=ÄÉ=ìëÉÑìä=

~ë=~=ÖìáÇÉ=íç=Üçï=ãìÅÜ=äáÖ~åÇ=íç=áããçÄáäáòÉ=~åÇ=~äëç=~ë=~=êÉÑÉêÉåÅÉ=

Ñçê=~ëëÉëëáåÖ=íÜÉ=~Åíáîáíó=çÑ=íÜÉ=ëìêÑ~ÅÉ=EëÉÉ=pÉÅíáçå=TKNFK=

dÉåÉê~ä=ÖìáÇÉäáåÉë=Ñçê=ÅÜççëáåÖ=~=ëìáí~ÄäÉ=áããçÄáäáò~íáçå=äÉîÉä=ÇáÑÑÉê=

~ÅÅçêÇáåÖ=íç=íÜÉ=éìêéçëÉ=çÑ=íÜÉ=~å~äóëáëW==

• cçê=ÅçåÅÉåíê~íáçå=~ëë~óë=ïáíÜ=ã~ÅêçãçäÉÅìä~ê=äáÖ~åÇë=~åÇ=

~å~äóíÉëI=áããçÄáäáòÉ=~ë=ãìÅÜ=äáÖ~åÇ=~ë=áë=êÉ~ëçå~Ääó=éçëëáÄäÉK=cçê=

éêçíÉáå=äáÖ~åÇë=çÑ=~îÉê~ÖÉ=ãçäÉÅìä~ê=ëáòÉ=EçÑ=íÜÉ=çêÇÉê=çÑ=RMIMMMÓ

NRMIMMM=Ç~äíçåëFI=áããçÄáäáò~íáçå=äÉîÉäë=çÑ=NMIMMMÓOMIMMM=or=~êÉ=

íóéáÅ~äK=qÜÉ=~å~äóíÉ=ÄáåÇáåÖ=êÉëéçåëÉ=~í=~=ÖáîÉå=ë~ãéäÉ=

ÅçåÅÉåíê~íáçå=áë=ÇáêÉÅíäó=êÉä~íÉÇ=íç=íÜÉ=äÉîÉä=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇI=

3.6 Strategy for surface preparation 



_______________________________________________________ Surface preparation strategies 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= OT=

îÉêëáçå=^^=

=

ëç=íÜ~í=~=ÜáÖÜ=áããçÄáäáò~íáçå=äÉîÉä=ïáää=Éå~ÄäÉ=ãÉ~ëìêÉãÉåíë=~í=

äçïÉê=~å~äóíÉ=ÅçåÅÉåíê~íáçåëK=få=~ÇÇáíáçåI=ÜáÖÜ=äÉîÉäë=çÑ=

áããçÄáäáòÉÇ=äáÖ~åÇ=ÉåëìêÉ=ê~éáÇ=ÄáåÇáåÖ=çÑ=~å~äóíÉ=~åÇ=Ñ~îçê=ã~ëëJ

íê~åëéçêí=äáãáíÉÇ=ÄáåÇáåÖ=EÇáëÅìëëÉÇ=ÑìêíÜÉê=áå=íÜÉ=_á~ÅçêÉ=

`çåÅÉåíê~íáçå=^å~äóëáë=e~åÇÄççâFI=ã~âáåÖ=ÅçåÅÉåíê~íáçå=

ãÉ~ëìêÉãÉåíë=äÉëë=ÇÉéÉåÇÉåí=çå=íÜÉ=~ÑÑáåáíó=çÑ=äáÖ~åÇ=Ñçê=~å~äóíÉK=

fÑ=íÜÉ=äáÖ~åÇ=áë=ä~êÖÉ=~åÇ=íÜÉ=~å~äóíÉ=áë=ëã~ääI=êÉëéçåëÉë=ïáää=

ÖÉåÉê~ääó=ÄÉ=äçï=ëç=íÜ~í=íÜÉ=ëÉåëáíáîáíó=çÑ=~=ÇáêÉÅí=ÅçåÅÉåíê~íáçå=

~ëë~ó=ã~ó=ÄÉ=äáãáíÉÇ=ÉîÉå=~í=ÜáÖÜ=äáÖ~åÇ=áããçÄáäáò~íáçå=äÉîÉäë=

EOMIMMM=or=çê=ÜáÖÜÉêFK=`çåÅÉåíê~íáçå=~ëë~óë=Ñçê=ëã~ää=ãçäÉÅìäÉë=

~êÉ=ÖÉåÉê~ääó=ÄÉííÉê=ÇÉëáÖåÉÇ=~ë=áåÜáÄáíáçå=~ëë~óë=íç=çîÉêÅçãÉ=íÜáë=

äáãáí~íáçå=EëÉÉ=íÜÉ=_á~ÅçêÉ=`çåÅÉåíê~íáçå=^å~äóëáë=e~åÇÄççâFK=

fÑ=íÜÉ=äáÖ~åÇ=áë=ëã~ää=~åÇ=íÜÉ=~å~äóíÉ=áë=ä~êÖÉI=áí=ã~ó=ÄÉ=åÉÅÉëë~êó=íç=

ãçÇÉê~íÉ=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=áããçÄáäáòÉÇ=áå=çêÇÉê=íç=~îçáÇ=ëíÉêáÅ=

ÅêçïÇáåÖ=ÉÑÑÉÅíë=~í=ÜáÖÜ=~å~äóíÉ=ÅçåÅÉåíê~íáçåëK=qÜáë=áë=~äëç=íêìÉ=

Ñçê=~ëë~óë=íÜ~í=ìëÉ=Å~éíìêáåÖ=çê=ÉåÜ~åÅÉãÉåí=êÉ~ÖÉåíëI=ïÜÉêÉ=~=

ãìäíáJãçäÉÅìä~ê=ÅçãéäÉñ=áë=Äìáäí=ìé=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=ÇìêáåÖ=

íÜÉ=ÅçìêëÉ=çÑ=~å=~ëë~óK=fÑ=ëÉîÉê~ä=çÑ=íÜÉ=ÅçãéçåÉåíë=~êÉ=ä~êÖÉI=ÜáÖÜ=

äÉîÉäë=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇ=Å~å=êÉëìäí=áå=ÅêçïÇáåÖ=~åÇ=ëíÉêáÅ=

ÜáåÇê~åÅÉ=ÄÉíïÉÉå=ÄáåÇáåÖ=ãçäÉÅìäÉë=~í=~=ëìÄëÉèìÉåí=ëí~ÖÉ=áå=íÜÉ=

~ëë~óI=äáãáíáåÖ=íÜÉ=çÄëÉêîÉÇ=êÉëéçåëÉK=

• cçê=âáåÉíáÅ=ãÉ~ëìêÉãÉåíëI=áí=áë=ÖÉåÉê~ääó=êÉÅçããÉåÇÉÇ=íç=ìëÉ=íÜÉ=

äçïÉëí=~ãçìåí=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇ=íÜ~í=ïáää=ÖáîÉ=~å=~ÅÅÉéí~Ääó=

ãÉ~ëìê~ÄäÉ=êÉëéçåëÉK=qÜáë=êÉÇìÅÉë=äáãáí~íáçåë=çå=ÄáåÇáåÖ=ê~íÉë=

áãéçëÉÇ=Äó=ã~ëë=íê~åëéçêí=çÑ=íÜÉ=~å~äóíÉ=íç=íÜÉ=ëìêÑ~ÅÉI=~åÇ=Å~å=

áãéêçîÉ=íÜÉ=éÉêÑçêã~åÅÉ=çÑ=íÜÉ=âáåÉíáÅ=ãÉ~ëìêÉãÉåíë=EíÜÉëÉ=

ÅçåëáÇÉê~íáçåë=~êÉ=ÇáëÅìëëÉÇ=ãçêÉ=Ñìääó=áå=íÜÉ=_á~ÅçêÉ=^Çîáëçê=

háåÉíáÅë=ãìäíáãÉÇá~=ÖìáÇÉFK=_ÉÅ~ìëÉ=çÑ=íÜÉ=ã~ëë=ÇÉéÉåÇÉåÅÉ=çÑ=íÜÉ=

pmo=êÉëéçåëÉI=ãçêÉ=äáÖ~åÇ=ãìëí=ÖÉåÉê~ääó=ÄÉ=áããçÄáäáòÉÇ=Ñçê=

~å~äóëáë=çÑ=äçï=ãçäÉÅìä~ê=ïÉáÖÜí=~å~äóíÉëK=qÜÉ=ÖìáÇáåÖ=Ñ~Åíçê=áå=

éä~ååáåÖ=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=íç=áããçÄáäáòÉ=áë=íÜÉ=ÉñéÉÅíÉÇ=

~å~äóíÉ=ÄáåÇáåÖ=äÉîÉäëI=åçí=íÜÉ=~ÄëçäìíÉ=áããçÄáäáò~íáçå=äÉîÉä=çÑ=

äáÖ~åÇK=

3.6.2 Choice of sensor surface 
qÜÉ=ÅÜçáÅÉ=çÑ=ëÉåëçê=ëìêÑ~ÅÉ=áë=ÇáÅí~íÉÇ=Äó=íÜÉ=å~íìêÉ=~åÇ=ÇÉã~åÇë=çÑ=

íÜÉ=~ééäáÅ~íáçåI=~äíÜçìÖÜ=íÜÉêÉ=áë=ÅçåëáÇÉê~ÄäÉ=ÑäÉñáÄáäáíó=áå=íÜÉ=ÅÜçáÅÉ=

Ñçê=ãçëí=~ééäáÅ~íáçåëK=dÉåÉê~ä=ÖìáÇÉäáåÉë=~êÉ=ÖáîÉå=ÜÉêÉW=

• cçê=ÖÉåÉê~ä=éìêéçëÉ=~ééäáÅ~íáçåë=ïÜÉêÉ=íÜÉ=äáÖ~åÇ=çê=Å~éíìêáåÖ=

ãçäÉÅìäÉ=áë=áããçÄáäáòÉÇ=Äó=ëí~åÇ~êÇ=Åçî~äÉåí=íÉÅÜåáèìÉëI=pÉåëçê=

`Üáé=`jR=áë=íÜÉ=Ñáêëí=ÅÜçáÅÉK=

• ^ééäáÅ~íáçåë=íÜ~í=ëÜçï=ëáÖåáÑáÅ~åí=äÉîÉäë=çÑ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=çÑ=

éçëáíáîÉäó=ÅÜ~êÖÉÇ=ãçäÉÅìäÉë=ã~ó=ÄÉåÉÑáí=Ñêçã=pÉåëçê=`Üáé=`jQI=

ïáíÜ=~=äçïÉê=ÇÉÖêÉÉ=çÑ=Å~êÄçñóãÉíÜóä~íáçå=~åÇ=íÜìë=~=êÉÇìÅÉÇ=åÉí=
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OU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

ÅÜ~êÖÉK=táíÜ=éä~ëã~=çê=ëÉêìã=ë~ãéäÉëI=ÜçïÉîÉêI=íÜÉ=êÉîÉêëÉ=ã~ó=

ÄÉ=íêìÉW=pÉåëçê=`Üáé=`jR=Ü~ë=ÄÉÉå=çÄëÉêîÉÇ=íç=ÖáîÉ=äçïÉê=åçåJ

ëéÉÅáÑáÅ=ÄáåÇáåÖ=íÜ~å=`jQ=ïáíÜ=íÜÉëÉ=ë~ãéäÉëK=_É~ê=áå=ãáåÇ=íÜ~í=

íÜÉ=áããçÄáäáò~íáçå=Å~é~Åáíó=çÑ=pÉåëçê=`Üáé=`jQ=áë=äçïÉê=íÜ~å=íÜ~í=

çÑ=`jRK==

• háåÉíáÅ=ãÉ~ëìêÉãÉåíë=~êÉ=ÄÉëí=éÉêÑçêãÉÇ=ïáíÜ=íÜÉ=äçïÉëí=

ã~å~ÖÉ~ÄäÉ=áããçÄáäáò~íáçå=äÉîÉäK=qÜÉ=êÉÇìÅÉÇ=Å~é~Åáíó=çÑ=pÉåëçê=

`Üáé=`jQ=~åÇ=pÉåëçê=`Üáé=`jP=Å~å=ÜÉäé=íç=âÉÉé=áããçÄáäáò~íáçå=

äÉîÉäë=äçïK=

• qÜÉ=ëÜçêíÉê=ÇÉñíê~å=ã~íêáñ=çå=pÉåëçê=`Üáé=`jP=Å~å=ÄÉ=~å=

~Çî~åí~ÖÉ=áå=ÉñéÉêáãÉåíë=áåîçäîáåÖ=ä~êÖÉ=ãçäÉÅìä~ê=~ÖÖêÉÖ~íÉëI=

îáêìë=é~êíáÅäÉë=~åÇ=ïÜçäÉ=ÅÉääëK=

• fÑ=áåíÉêÑÉêÉåÅÉ=Ñêçã=íÜÉ=ÇÉñíê~å=ã~íêáñ=áíëÉäÑ=áë=ëìëéÉÅíÉÇI=pÉåëçê=

`Üáé=`N=çÑÑÉêë=~=äçïJÅ~é~Åáíó=ëìêÑ~ÅÉ=ïáíÜ=åç=ÇÉñíê~å=ã~íêáñK=

• pÉåëçê=`Üáé=p^=~åÇ=pÉåëçê=`Üáé=kq^=éêçîáÇÉ=êÉ~ÇóJíçJìëÉ=

ëìêÑ~ÅÉë=Ñçê=Å~éíìêÉ=çÑ=Äáçíáåóä~íÉÇ=äáÖ~åÇë=~åÇ=ÜáëJí~ÖÖÉÇ=äáÖ~åÇë=

êÉëéÉÅíáîÉäóK=

• iáéáÇ=ãçåçä~óÉêë=Å~å=ÄÉ=ëíìÇáÉÇ=çå=pÉåëçê=`Üáé=em^K=fããçÄáäáòÉÇ=

äáéçëçãÉë=~åÇ=ëìééçêíÉÇ=äáéáÇ=Äáä~óÉêë=Å~å=ÄÉ=ÑçêãÉÇ=ìëáåÖ=~=

î~êáÉíó=çÑ=íÉÅÜåáèìÉë=çå=pÉåëçê=`Üáé=iNK=

• `ìëíçãáòÉÇ=ëìêÑ~ÅÉë=Ñçê=ëìêÑ~ÅÉ=áåíÉê~Åíáçå=ëíìÇáÉë=Å~å=ÄÉ=éêÉé~êÉÇ=

çå=pÉåëçê=`Üáé=^ì=~åÇ=çå=íÜÉ=ÅÜáéë=áåÅäìÇÉÇ=áå=pf^=háí=^ìK=qÜÉëÉ=

éêçÇìÅíë=~êÉ=åçí=ÖÉåÉê~ääó=ëìáí~ÄäÉ=Ñçê=ìëÉ=ÇáêÉÅíäó=áå=ÄáçãçäÉÅìä~ê=

áåíÉê~Åíáçå=ëíìÇáÉë=ëáåÅÉ=éêçíÉáåë=ëÜçï=~=ëíêçåÖ=íÉåÇÉåÅó=íç=~ÇëçêÄ=

íç=~åÇ=ÇÉå~íìêÉ=çå=íÜÉ=ìåãçÇáÑáÉÇ=ÖçäÇ=ëìêÑ~ÅÉK=

3.6.3 Choice of immobilization method 
cçê=ãçëí=éêçíÉáå=äáÖ~åÇëI=~ãáåÉ=ÅçìéäáåÖ=áë=íÜÉ=ëáãéäÉëí=~ééêç~ÅÜI=

~äíÜçìÖÜ=áí=áë=åçí=åÉÅÉëë~êáäó=íÜÉ=ãçëí=ÉÑÑÉÅíáîÉK=cçê=ëçãÉ=éêçíÉáåëI=

íÜáçä=ÅçìéäáåÖ=Å~å=ÖáîÉ=ÄÉííÉê=óáÉäÇë=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇK=^ÅáÇáÅ=

éêçíÉáåë=ïÜáÅÜ=~êÉ=åçí=ÉÑÑáÅáÉåíäó=éêÉJÅçåÅÉåíê~íÉÇ=áå=íÜÉáê=å~íáîÉ=ëí~íÉ=

EëÉÉ=pÉÅíáçå=QKNKOF=Å~å=ÄÉ=ãçÇáÑáÉÇ=ïáíÜ=mab^=Ñçê=ëìêÑ~ÅÉ=íÜáçä=

ÅçìéäáåÖW=íÜáë=êÉ~Åíáçå=ãçÇáÑáÉë=Å~êÄçñóä=Öêçìéë=çå=íÜÉ=éêçíÉáåI=ê~áëáåÖ=

íÜÉ=áëçÉäÉÅíêáÅ=éçáåí=çÑ=íÜÉ=éêçíÉáå=~åÇ=Ñ~Åáäáí~íáåÖ=áããçÄáäáò~íáçåK=

få=Å~ëÉë=ïÜÉêÉ=~ãáåÉ=çê=íÜáçä=ÅçìéäáåÖ=áë=åçí=ë~íáëÑ~ÅíçêóI=ÉáíÜÉê=

ÄÉÅ~ìëÉ=óáÉäÇë=~êÉ=íçç=äçï=çê=ÄÉÅ~ìëÉ=íÜÉ=ÅçìéäáåÖ=éêçÅÉÇìêÉ=

áå~Åíáî~íÉë=íÜÉ=éêçíÉáåI=Äáçíáåóä~íáçå=ÑçääçïÉÇ=Äó=Å~éíìêÉ=çå=~=

ëíêÉéí~îáÇáå=ëìêÑ~ÅÉ=Å~å=çÑíÉå=éêçîáÇÉ=~å=~äíÉêå~íáîÉ=~ééêç~ÅÜK=

_áçíáåóä~íáçå=Å~å=ÄÉ=éÉêÑçêãÉÇ=ìëáåÖ=ãáäÇ=êÉ~Åíáçå=ÅçåÇáíáçåëK=fÑ=~=

ëéÉÅáÑáÅ=ÜáÖÜJ~ÑÑáåáíó=áåíÉê~Åí~åí=ëìÅÜ=~ë=~å=~åíáÄçÇó=áë=~î~áä~ÄäÉI=

Å~éíìêáåÖ=íÜêçìÖÜ=íÜáë=áåíÉê~Åíáçå=ã~ó=ÄÉ=éêÉÑÉê~ÄäÉ=ëáåÅÉ=

ãçÇáÑáÅ~íáçå=çÑ=íÜÉ=äáÖ~åÇ=ïáíÜ=Äáçíáå=áë=~îçáÇÉÇK=j~åó=ÖäóÅçéêçíÉáåëI=



_______________________________________________________ Surface preparation strategies 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= OV=

îÉêëáçå=^^=

=

ïÜáÅÜ=ã~ó=ÄÉ=ÇáÑÑáÅìäí=íç=áããçÄáäáòÉ=Äó=çíÜÉê=ãÉíÜçÇë=Å~å=~äëç=ÄÉ=

ëìÅÅÉëëÑìääó=Å~éíìêÉÇ=çå=pÉåëçê=`Üáé=p^=~ÑíÉê=Äáçíáåóä~íáçåK=

`~éíìêÉ=íÜêçìÖÜ=ëíêÉéí~îáÇáåJÄáçíáå=áåíÉê~Åíáçå=áë=~äëç=íÜÉ=ãÉíÜçÇ=çÑ=

ÅÜçáÅÉ=Ñçê=áããçÄáäáòáåÖ=åìÅäÉáÅ=~ÅáÇëI=ïÜáÅÜ=~êÉ=É~ëáäó=Äáçíáåóä~íÉÇ=

~åÇ=ïÜáÅÜ=~êÉ=ÖÉåÉê~ääó=åçí=~ãÉå~ÄäÉ=íç=~ãáåÉ=çê=íÜáçä=ÅçìéäáåÖ=

ÅÜÉãáëíêóK=få=~ÇÇáíáçåI=Å~éíìêáåÖ=ãÉíÜçÇë=~êÉ=ãìÅÜ=äÉëë=ÇÉéÉåÇÉåí=çå=

ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçåI=ïÜáÅÜ=áë=áåÉÑÑáÅáÉåí=Ñçê=åìÅäÉáÅ=~ÅáÇëK=

pçãÉ=ÄáçãçäÉÅìäÉëI=åçí~Ääó=Å~êÄçÜóÇê~íÉë=~åÇ=ÖäóÅçÅçåàìÖ~íÉëI=ã~ó=

ÄÉ=ëìÅÅÉëëÑìääó=áããçÄáäáòÉÇ=ìëáåÖ=~äÇÉÜóÇÉ=ÅÜÉãáëíêó=~ÑíÉê=çñáÇ~íáçå=

çÑ=ÅáëJÇáçäë=áå=íÜÉ=äáÖ~åÇ=íç=~äÇÉÜóÇÉëK=

=
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PM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=



__________________________________________Covalent immobilization and capturing methods 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= PN=

îÉêëáçå=^^=

=

4. Covalent immobilization and 
capturing methods 

qÜáë=ÅÜ~éíÉê=ÖáîÉë=~=ãçêÉ=ÇÉí~áäÉÇ=ÇÉëÅêáéíáçå=çÑ=íÜÉ=ÅçåÇáíáçåë=~åÇ=

ãÉíÜçÇë=ìëÉÇ=Ñçê=Åçî~äÉåí=~íí~ÅÜãÉåí=çÑ=ã~ÅêçãçäÉÅìä~ê=äáÖ~åÇë=çê=

Å~éíìêáåÖ=ãçäÉÅìäÉë=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=pçãÉ=ëìÖÖÉëíáçåë=Ñçê=

Åçî~äÉåí=áããçÄáäáò~íáçå=çÑ=ëã~ää=ãçäÉÅìäÉë=~êÉ=ÖáîÉå=áå=^ééÉåÇáñ=^I=

~åÇ=ÅçêêÉëéçåÇáåÖ=~ëéÉÅíë=çÑ=ÜóÇêçéÜçÄáÅ=~Çëçêéíáçå=~êÉ=ÅçåëáÇÉêÉÇ=

áå=`Ü~éíÉê=RK==

=

4.1.1 Temperature 
pìêÑ~ÅÉ=~Åíáî~íáçå=~åÇ=äáÖ~åÇ=~íí~ÅÜãÉåí=áë=åçêã~ääó=éÉêÑçêãÉÇ=~í=

ORø`=ìåäÉëë=íÜÉ=äáÖ~åÇ=áë=íÉãéÉê~íìêÉJëÉåëáíáîÉK=fããçÄáäáò~íáçå=~í=

äçïÉê=íÉãéÉê~íìêÉë=ã~ó=êÉèìáêÉ=éêçäçåÖÉÇ=Åçåí~Åí=íáãÉë=Ñçê=ëìêÑ~ÅÉ=

~Åíáî~íáçå=~åÇ=äáÖ~åÇ=áããçÄáäáò~íáçåK=rëáåÖ=ÜáÖÜÉê=íÉãéÉê~íìêÉë=ã~ó=

áå=ëçãÉ=Å~ëÉë=ÜÉäé=íç=áåÅêÉ~ëÉ=íÜÉ=áããçÄáäáò~íáçå=äÉîÉä=çÄí~áåÉÇK=

`çåÇáíáçåë=ëéÉÅáÑáÉÇ=áå=íÜáë=e~åÇÄççâ=~ééäó=Ñçê=áããçÄáäáò~íáçå=~í=

ORø`=ìåäÉëë=çíÜÉêïáëÉ=ëí~íÉÇK=fÑ=áããçÄáäáò~íáçå=áë=éÉêÑçêãÉÇ=~í=~=

ÇáÑÑÉêÉåí=íÉãéÉê~íìêÉI=ÅçåÇáíáçåë=ã~ó=åÉÉÇ=íç=ÄÉ=~ÇàìëíÉÇK=

4.1.2 Buffer pH and ligand pre-concentration 
fããçÄáäáò~íáçå=çÑ=ã~ÅêçãçäÉÅìä~ê=äáÖ~åÇë=áë=ìëì~ääó=éÉêÑçêãÉÇ=Ñêçã=

êÉ~ëçå~Ääó=ÇáäìíÉ=äáÖ~åÇ=ëçäìíáçåë=ENMÓRM=”ÖLãä=çê=äÉëëFI=~åÇ=êÉëìäí=áå=

áããçÄáäáò~íáçå=äÉîÉäë=íÜ~í=ÅçêêÉëéçåÇ=íç=~=ÅçåÅÉåíê~íáçå=áå=íÜÉ=

ÇÉñíê~å=ã~íêáñ=çÑ=íÜÉ=çêÇÉê=çÑ=NMÓOM=ãÖLãä=çê=ãçêÉ
1
K=qÜáë=áë=~ÅÜáÉîÉÇ=

íÜêçìÖÜ=ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=çÑ=äáÖ~åÇë=áå=íÜÉ=ÇÉñíê~å=

ã~íêáñK=

^í=ée=î~äìÉë=~ÄçîÉ=~Äçìí=PKRI=íÜÉ=Å~êÄçñóãÉíÜóä~íÉÇ=ÇÉñíê~å=çå=íÜÉ=

ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉ=áë=åÉÖ~íáîÉäó=ÅÜ~êÖÉÇI=~åÇ=ÉäÉÅíêçëí~íáÅ=~ííê~Åíáçå=

éêçîáÇÉë=~å=ÉÑÑáÅáÉåí=ãÉ~åë=Ñçê=ÅçåÅÉåíê~íáåÖ=éçëáíáîÉäó=ÅÜ~êÖÉÇ=

===================================================

1
=^å=pmo=êÉëéçåëÉ=çÑ=NIMMM=or=ÅçêêÉëéçåÇë=~ééêçñáã~íÉäó=íç=~=ëìêÑ~ÅÉ=

ÅçåÅÉåíê~íáçå=çÑ=N=åÖLãã
O
=Ñçê=~å=~îÉê~ÖÉ=éêçíÉáå=äáÖ~åÇ=çå=pÉåëçê=`Üáé=

`jRK=fÑ=íÜÉ=íÜáÅâåÉëë=çÑ=íÜÉ=ÇÉñíê~å=ã~íêáñ=áë=í~âÉå=íç=ÄÉ=NMM=åãI=íÜáë=áë=

Éèìáî~äÉåí=íç=~=îçäìãÉ=ÅçåÅÉåíê~íáçå=áå=íÜÉ=ÇÉñíê~å=ã~íêáñ=çÑ=NM=ãÖLãäK=

4.1 Conditions for immobilization 
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PO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

äáÖ~åÇë=çå=íÜÉ=ëìêÑ~ÅÉK=qÜáë=ãÉÅÜ~åáëã=ïçêâë=ïÉää=Ñçê=ãçëí=éêçíÉáåë=

~åÇ=Ñçê=ëÉîÉê~ä=çíÜÉê=âáåÇë=çÑ=ÄáçãçäÉÅìäÉëK==

qÜÉ=éêáã~êó=êÉèìáêÉãÉåí=Ñçê=íÜáë=ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=çå=íÜÉ=

ëìêÑ~ÅÉ=áë=íÜ~í=íÜÉ=ée=çÑ=íÜÉ=äáÖ~åÇ=ëçäìíáçå=ëÜçìäÇ=äáÉ=ÄÉíïÉÉå=PKR=~åÇ=

íÜÉ=áëçÉäÉÅíêáÅ=éçáåí=çÑ=íÜÉ=äáÖ~åÇI=ëç=íÜ~í=íÜÉ=ëìêÑ~ÅÉ=~åÇ=íÜÉ=äáÖ~åÇ=

Å~êêó=çééçëáíÉ=åÉí=ÅÜ~êÖÉë=EcáÖìêÉ=QJNFK=få=~ÇÇáíáçåI=íÜÉ=ÉäÉÅíêçëí~íáÅ=

áåíÉê~Åíáçåë=áåîçäîÉÇ=áå=éêÉJÅçåÅÉåíê~íáçå=~êÉ=Ñ~îçêÉÇ=Äó=äçï=áçåáÅ=

ëíêÉåÖíÜ=áå=íÜÉ=ÅçìéäáåÖ=ÄìÑÑÉêK=få=ÖÉåÉê~äI=Åçî~äÉåí=áããçÄáäáò~íáçå=çÑ=

éêçíÉáåë=áë=ÄÉëí=éÉêÑçêãÉÇ=Ñêçã=ëçäìíáçåë=áå=NM=ãj=ÄìÑÑÉê=EÉKÖK=

ëçÇáìã=~ÅÉí~íÉF=~í=ée=QÓRKRK=^=ê~åÖÉ=çÑ=êÉ~ÇóJíçJìëÉ=ÄìÑÑÉêë=Ñçê=

éêçíÉáå=áããçÄáäáò~íáçå=áë=~î~áä~ÄäÉ=Ñêçã=_á~ÅçêÉK=qÜÉ=ÉñíÉåí=çÑ=éêÉJ

ÅçåÅÉåíê~íáçå=çÑ=äáÖ~åÇ=çå=~å=ìå~Åíáî~íÉÇ=ëÉåëçê=ÅÜáé=ìåÇÉê=ÇáÑÑÉêÉåí=

ÄìÑÑÉê=ÅçåÇáíáçåë=Å~å=ÄÉ=ãÉ~ëìêÉÇ=íç=ÇÉíÉêãáåÉ=íÜÉ=çéíáãìã=

ÅçåÇáíáçåë=çÑ=ée=~åÇ=áçåáÅ=ëíêÉåÖíÜ=Ñçê=áããçÄáäáò~íáçå=EpÉÅíáçå=QKNKRFK==

=
Figure 4-1. Ligand is concentrated on the surface through electrostatic 
attraction when the pH lies between the isoelectric point of the ligand and the 
pKa of the surface. If the pH is too low or too high, ligand will not be 
concentrated on the surface. 

pçãÉ=äáÖ~åÇë=EÑçê=Éñ~ãéäÉ=ÜáÖÜäó=~ÅáÇáÅ=éêçíÉáåë=~åÇ=åìÅäÉáÅ=~ÅáÇëF=~êÉ=

åÉÖ~íáîÉäó=ÅÜ~êÖÉÇ=ÉîÉå=~í=äçï=ée=î~äìÉë=~åÇ=Å~ååçí=ÄÉ=ÉÑÑáÅáÉåíäó=

éêÉJÅçåÅÉåíê~íÉÇ=çå=Å~êÄçñóãÉíÜóä=ÇÉñíê~å=ëìêÑ~ÅÉëK=jçÇáÑáÅ~íáçå=çÑ=

íÜÉ=äáÖ~åÇ=Å~å=áå=ëçãÉ=Å~ëÉë=ÜÉäé=íç=êÉÇìÅÉ=íÜÉ=~ÅáÇáíóW=Ñçê=Éñ~ãéäÉ=

áåíêçÇìÅíáçå=çÑ=~ÅíáîÉ=ÇáëìäÑáÇÉë=Ñçê=íÜáçä=ÅçìéäáåÖ=EpÉÅíáçå=QKRKNF=ã~ó=

ê~áëÉ=íÜÉ=áëçÉäÉÅíêáÅ=éçáåí=çÑ=éêçíÉáåë=ëìÑÑáÅáÉåíäó=íç=~ääçï=éêÉJ

ÅçåÅÉåíê~íáçåK=eáÖÜ=~ÑÑáåáíó=Å~éíìêÉ=EpÉÅíáçå=PKOF=áë=~å=~äíÉêå~íáîÉ=

áããçÄáäáò~íáçå=~ééêç~ÅÜ=íÜ~í=ÇçÉë=åçí=ÇÉéÉåÇ=çå=ÉäÉÅíêçëí~íáÅ=éêÉJ

ÅçåÅÉåíê~íáçåW=~íí~ÅÜãÉåí=çÑ=Äáçíáåóä~íÉÇ=åìÅäÉáÅ=~ÅáÇë=íç=ëíêÉéí~îáÇáåJ

Åç~íÉÇ=ëìêÑ~ÅÉë=áë=çåÉ=Éñ~ãéäÉK=`~éíìêáåÖ=áåíÉê~Åíáçåë=Å~å=ÄÉ=

ÉñéäçáíÉÇ=áå=ÄìÑÑÉêë=çÑ=éÜóëáçäçÖáÅ~ä=áçåáÅ=ëíêÉåÖíÜ=çê=ÜáÖÜÉê=íç=êÉÇìÅÉ=

íÜÉ=ÉÑÑÉÅíë=çÑ=ÉäÉÅíêçëí~íáÅ=êÉéìäëáçå=çÑ=~ÅáÇáÅ=äáÖ~åÇëK=

4.1.3 Other buffer conditions 
cçê=ã~åó=éêçíÉáåëI=ÅçìéäáåÖ=áå=NM=ãj=~ÅÉí~íÉ=ÄìÑÑÉê=ée=R=ïçêâë=

ïÉääK=fÑ=óçì=åÉÉÇ=íç=ìëÉ=çíÜÉê=ÅçåÇáíáçåëI=ÄÉ~ê=íÜÉ=ÑçääçïáåÖ=

ÅçåëáÇÉê~íáçåë=áå=ãáåÇW=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= PP=

îÉêëáçå=^^=

=

• qÜÉ=ÄìÑÑÉê=ée=ëÜçìäÇ=ÄÉ=~í=äÉ~ëí=MKRÓN=ìåáí=ÄÉäçï=íÜÉ=áëçÉäÉÅíêáÅ=

éçáåí=çÑ=íÜÉ=äáÖ~åÇK=cçê=äáÖ~åÇë=ïáíÜ=áëçÉäÉÅíêáÅ=éçáåí=~ÄçîÉ=ée=TI=

íÜÉ=ÄìÑÑÉê=ée=ã~ó=ÄÉ=áåÅêÉ~ëÉÇ=íç=RKR=çê=SK=qÜÉ=çéíáãìã=ée=Å~å=

ÄÉ=ÇÉíÉêãáåÉÇ=ÉñéÉêáãÉåí~ääó=EpÉÅíáçå=QKNKRFK=

• qÜÉ=áçåáÅ=ëíêÉåÖíÜ=ëÜçìäÇ=ÄÉ=äçï=EêÉÅçããÉåÇÉÇ=NMÓOM=ãj=

ãçåçî~äÉåí=Å~íáçåëFK==

• _ìÑÑÉê=ÅçãéçåÉåíë=Åçåí~áåáåÖ=éêáã~êó=~ãáåÉ=Öêçìéë=~åÇ=çíÜÉê=

ëíêçåÖ=åìÅäÉçéÜáäáÅ=Öêçìéë=EÉKÖK=qêáëI=ëçÇáìã=~òáÇÉF=ãìëí=ÄÉ=

~îçáÇÉÇ=Ñçê=~ãáåÉ=ÅçìéäáåÖI=ëáåÅÉ=íÜÉëÉ=ïáää=ÅçãéÉíÉ=ïáíÜ=íÜÉ=

äáÖ~åÇ=Ñçê=~Åíáî~íÉÇ=ÉëíÉêë=çå=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=qÜáçä=

ÅçìéäáåÖ=ãìëí=ÄÉ=éÉêÑçêãÉÇ=áå=íÜÉ=~ÄëÉåÅÉ=çÑ=êÉÇìÅáåÖ=~ÖÉåíëK=

4.1.4 Ligand concentration 
iáÖ~åÇ=ëçäìíáçåë=Ñçê=áããçÄáäáò~íáçå=~êÉ=ìëì~ääó=èìáíÉ=ÇáäìíÉ=EíóéáÅ~ääó=

NMÓRM=”ÖLãä=Ñçê=ãçëí=éêçíÉáåëF=éêçîáÇÉÇ=íÜ~í=ÉÑÑáÅáÉåí=éêÉJÅçåÅÉåíê~íáçå=

Å~å=ÄÉ=~ÅÜáÉîÉÇK=eáÖÜÉê=ÅçåÅÉåíê~íáçåë=ã~ó=ÄÉ=åÉÉÇÉÇ=Ñçê=éêçíÉáåë=íÜ~í=

Ñçê=êÉ~ëçåë=çÑ=äçï=áëçÉäÉÅíêáÅ=éçáåí=çê=çíÜÉê=Ñ~Åíçêë=Çç=åçí=éêÉJ

ÅçåÅÉåíê~íÉ=ÉÑÑáÅáÉåíäó=çå=íÜÉ=ëìêÑ~ÅÉK=qÜÉ=ÄÉëí=ÅçåÅÉåíê~íáçå=ïáää=î~êó=

~ÅÅçêÇáåÖ=íç=íÜÉ=å~íìêÉ=çÑ=íÜÉ=äáÖ~åÇI=íÜÉ=íóéÉ=çÑ=ëÉåëçê=ëìêÑ~ÅÉ=~åÇ=íÜÉ=

êÉèìáêÉãÉåíë=çÑ=íÜÉ=~ééäáÅ~íáçåK=

4.1.5 Method for determining coupling conditions 
tÜáäÉ=íÜÉ=ÖÉåÉê~ä=êÉÅçããÉåÇ~íáçå=íç=áããçÄáäáòÉ=éêçíÉáåë=~í=ée=R=

ïçêâë=~ÇÉèì~íÉäó=áå=ã~åó=Å~ëÉëI=íÜÉ=ÅçìéäáåÖ=ÅçåÇáíáçåë=ÑêÉèìÉåíäó=

åÉÉÇ=íç=ÄÉ=çéíáãáòÉÇ=Ñçê=ÄÉëí=êÉëìäíëK=få=çêÇÉê=íç=ÇÉíÉêãáåÉ=ëìáí~ÄäÉ=

ÅçìéäáåÖ=ÅçåÇáíáçåë=ïáíÜçìí=éÉêã~åÉåíäó=ãçÇáÑóáåÖ=íÜÉ=ëÉåëçê=ÅÜáé=

ëìêÑ~ÅÉI=áåàÉÅí=äáÖ~åÇ=áå=ÅçìéäáåÖ=ÄìÑÑÉê=çîÉê=~=ëìêÑ~ÅÉ=íÜ~í=Ü~ë=åçí=

ÄÉÉå=~Åíáî~íÉÇ=ïáíÜ=ba`LkepI=ìëáåÖ=~=Åçåí~Åí=íáãÉ=çÑ=O=ãáåìíÉëK=mêÉJ

ÅçåÅÉåíê~íáçå=çÑ=íÜÉ=äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉ=ïáää=ÄÉ=ëÉÉå=~ë=~å=áåÅêÉ~ëÉ=áå=

êÉëéçåëÉI=~åÇ=ïáää=ÖáîÉ=~å=áåÇáÅ~íáçå=çÑ=ïÜÉíÜÉê=íÜÉ=ÅçåÇáíáçåë=~êÉ=

ëìáí~ÄäÉK==

^=éêçÅÉÇìêÉ=Ñçê=ÇÉíÉêãáåáåÖ=~=ëìáí~ÄäÉ=ÅçìéäáåÖ=ée=áë=çìíäáåÉÇ=ÄÉäçïK=

^å=~å~äçÖçìë=éêçÅÉÇìêÉ=ã~ó=ÄÉ=ìëÉÇ=íç=íÉëí=çíÜÉê=~ëéÉÅíë=çÑ=íÜÉ=

ÅçìéäáåÖ=ÅçåÇáíáçåëK=

NK= mêÉé~êÉ=äáÖ~åÇ=ëçäìíáçåë=áå=íÜÉ=ÇáÑÑÉêÉåí=ÅçìéäáåÖ=ÄìÑÑÉêë=íç=ÄÉ=

íÉëíÉÇK=^ë=~=ÖÉåÉê~ä=êìäÉI=ÅçîÉê=íÜÉ=ée=ê~åÖÉ=QÓRKR=áå=ëíÉéë=çÑ=MKR=

ée=ìåáíë=Ñçê=áåáíá~ä=ëÅçìíáåÖK=

OK= fåàÉÅí=íÜÉ=äáÖ~åÇ=ëçäìíáçåI=ìëáåÖ=~=Åçåí~Åí=íáãÉ=çÑ=O=ãáåìíÉëK=rëÉ=~=

ÜáÖÜÉê=áçåáÅ=ëíêÉåÖíÜ=ÄìÑÑÉê=~í=ée=ëäáÖÜíäó=~ÄçîÉ=åÉìíê~ä=EÉKÖK=e_pI=

~î~áä~ÄäÉ=Ñêçã=_á~ÅçêÉF=~ë=êìååáåÖ=ÄìÑÑÉêI=ëç=íÜ~í=íÜÉ=åçåJ

Åçî~äÉåíäó=ÄçìåÇ=äáÖ~åÇ=áë=ï~ëÜÉÇ=çÑÑ=íÜÉ=ëìêÑ~ÅÉ=~ÑíÉê=É~ÅÜ=
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PQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

áåàÉÅíáçåK=pí~êí=~í=íÜÉ=ÜáÖÜÉëí=ée=íç=êÉÇìÅÉ=íÜÉ=êáëâ=çÑ=~ÖÖêÉÖ~íáçå=

çê=éêÉÅáéáí~íáçå=çÑ=íÜÉ=äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉK=

PK= pÉí=êÉéçêí=éçáåíë=àìëí=ÄÉÑçêÉ=íÜÉ=ëí~êí=~åÇ=ÉåÇ=çÑ=íÜÉ=áåàÉÅíáçå=íç=

ÇÉíÉêãáåÉ=íÜÉ=äÉîÉä=çÑ=ÉäÉÅíêçëí~íáÅ~ääó=ÄçìåÇ=äáÖ~åÇK=

QK= fåàÉÅí=~=ëÜçêí=éìäëÉ=çÑ=N=j=ÉíÜ~åçä~ãáåÉJe`ä=ée=UKR=EáåÅäìÇÉÇ=áå=

íÜÉ=^ãáåÉ=`çìéäáåÖ=háíF=çê=RM=ãj=k~le=çîÉê=íÜÉ=ëìêÑ~ÅÉ=íç=

êÉãçîÉ=íÜÉ=ä~ëí=íê~ÅÉë=çÑ=ÉäÉÅíêçëí~íáÅ~ääó=ÄçìåÇ=äáÖ~åÇK=

RK= oÉéÉ~í=ëíÉéë=OÓQ=ïáíÜ=äáÖ~åÇ=áå=ÇáÑÑÉêÉåí=ÄìÑÑÉêë=~åÇLçê=~í=

ÇáÑÑÉêÉåí=ÅçåÅÉåíê~íáçåëI=~ÇàìëíáåÖ=íÜÉ=ÅçåÇáíáçåë=áå=~ÅÅçêÇ~åÅÉ=

ïáíÜ=íÜÉ=ëçäìíáçåëK=

=
Figure 4-2. An example of pre-concentration scouting results. Binding 
increases as the pH is reduced from 5.5 to 4.5. At pH 4.0, the sensorgram is 
irregular and bound material does not dissociate from the surface at the end 
of the injection, indicating that the protein is aggregating or denaturing. The 
optimum pH for this protein is 4.5. (Illustration from the pH scouting wizard in 
Biacore S51 Control Software.) 

få=~ëëÉëëáåÖ=íÜÉ=êÉëìäíë=çÑ=éêÉJÅçåÅÉåíê~íáçå=íÉëíëI=ÄÉ~ê=áå=ãáåÇ=íÜ~í=

éêÉJÅçåÅÉåíê~íáçå=áë=ÖÉåÉê~ääó=ãçêÉ=ÉÑÑáÅáÉåí=~í=äçïÉê=ée=î~äìÉëI=Äìí=

íÜÉ=~ãáåÉ=ÅçìéäáåÖ=ÅÜÉãáëíêó=êÉèìáêÉë=ìåÅÜ~êÖÉÇ=~ãáåÉ=Öêçìéë=~åÇ=áë=

íÜÉêÉÑçêÉ=ãçêÉ=ÉÑÑáÅáÉåí=~í=ÜáÖÜÉê=éeK=`ÜççëÉ=íÜÉ=ÜáÖÜÉëí=ée=

ÅçåÇáíáçåë=íÜ~í=ÖáîÉ=~ÇÉèì~íÉ=éêÉJÅçåÅÉåíê~íáçåK==

j~åó=éêçíÉáå=äáÖ~åÇë=íÉåÇ=íç=~ÖÖêÉÖ~íÉ=çê=éêÉÅáéáí~íÉ=~í=äçï=éeK=qÜáë=

áë=çÑíÉå=îáëáÄäÉ=~ë=áêêÉÖìä~êáíáÉë=áå=íÜÉ=ëÉåëçêÖê~ã=EëÉÉ=cáÖìêÉ=QJOFW=

~îçáÇ=ìëáåÖ=ÄìÑÑÉêë=áå=ïÜáÅÜ=íÜáë=ÄÉÜ~îáçê=áë=çÄëÉêîÉÇK=

fÑ=óçì=Çç=åçí=çÄí~áå=ë~íáëÑ~Åíçêó=ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=~í=~åó=

éeI=íêó=áåÅêÉ~ëáåÖ=íÜÉ=äáÖ~åÇ=ÅçåÅÉåíê~íáçå=~åÇ=áÑ=éçëëáÄäÉ=êÉÇìÅáåÖ=íÜÉ=

áçåáÅ=ëíêÉåÖíÜ=çÑ=íÜÉ=ÄìÑÑÉêK=fÑ=íÜáë=ÇçÉë=åçí=ÜÉäéI=óçì=ã~ó=åÉÉÇ=íç=ìëÉ=

~=ÇáÑÑÉêÉåí=ÅçìéäáåÖ=~ééêç~ÅÜK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= PR=

îÉêëáçå=^^=

=

qÜÉ=ÖÉåÉê~ä=é~ííÉêå=çÑ=ëíÉéë=áåîçäîÉÇ=áå=áããçÄáäáòáåÖ=äáÖ~åÇ=áë=íÜÉ=

ë~ãÉ=Ñçê=ÉëëÉåíá~ääó=~ää=Åçî~äÉåí=áããçÄáäáò~íáçå=ãÉíÜçÇëW=

NK= ^Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉ=Äó=áåàÉÅíáçå=çÑ=~ééêçéêá~íÉ=êÉ~ÖÉåíëK=

OK= fåàÉÅí=íÜÉ=äáÖ~åÇ=ëçäìíáçåK=

PK= fåàÉÅí=êÉ~ÖÉåí=íç=ÇÉ~Åíáî~íÉ=êÉã~áåáåÖ=~ÅíáîÉ=Öêçìéë=çå=íÜÉ=ëìêÑ~ÅÉ=

~åÇ=êÉãçîÉ=åçåJÅçî~äÉåíäó=ÄçìåÇ=äáÖ~åÇK=

qÜÉêÉ=ã~ó=ÄÉ=~ÇÇáíáçå~ä=ëíÉéë=ÇÉéÉåÇáåÖ=çå=íÜÉ=éêçéÉêíáÉë=çÑ=íÜÉ=

äáÖ~åÇI=íÜÉ=íóéÉ=çÑ=ëÉåëçê=ëìêÑ~ÅÉ=~åÇ=íÜÉ=ÇÉí~áäë=çÑ=íÜÉ=ÅÜÉãáëíêó=ìëÉÇK=

aáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãë=éêçîáÇÉ=î~êóáåÖ=äÉîÉäë=çÑ=ëçÑíï~êÉ=ïáò~êÇ=

ëìééçêí=Ñçê=äáÖ~åÇ=áããçÄáäáò~íáçåK=

4.2.1 Preparing solutions 
cçê=ãçëí=áããçÄáäáò~íáçå=~ééêç~ÅÜÉëI=íÜÉ=ëìêÑ~ÅÉ=áë=~Åíáî~íÉÇ=ïáíÜ=~=

ãáñíìêÉ=çÑ=NJÉíÜóäJPJEPJÇáãÉíÜóä~ãáåçéêçéóäFÅ~êÄçÇááãáÇÉ=Eba`F=~åÇ=

kJÜóÇêçñóëìÅÅáåáãáÇÉ=EkepF=EëÉÉ=pÉÅíáçå=QKPFK=oÉ~ÖÉåí=ëçäìíáçåë=

ëÜçìäÇ=ÄÉ=ÑêÉëÜäó=éêÉé~êÉÇ=~åÇ=ãáñÉÇ=ëÜçêíäó=ÄÉÑçêÉ=ìëÉK=qÜÉ=

ÉÑÑáÅáÉåÅó=çÑ=áããçÄáäáò~íáçå=ïáää=ÄÉ=êÉÇìÅÉÇ=áÑ=íÜÉ=ëçäìíáçåë=~êÉ=åçí=

ÑêÉëÜK=

j~åó=éêçíÉáå=äáÖ~åÇë=ÉñÜáÄáí=äáãáíÉÇ=ëí~Äáäáíó=áå=íÜÉ=äçï=áçåáÅ=ëíêÉåÖíÜI=

äçï=ée=ÄìÑÑÉêë=íóéáÅ~ääó=ìëÉÇ=Ñçê=Åçî~äÉåí=áããçÄáäáò~íáçåI=~åÇ=äáÖ~åÇ=

ëçäìíáçåë=ëÜçìäÇ=ÄÉ=éêÉé~êÉÇ=áå=áããçÄáäáò~íáçå=ÄìÑÑÉê=~ë=ëÜçêíäó=~ë=

éçëëáÄäÉ=ÄÉÑçêÉ=ìëÉK=fÑ=äáÖ~åÇ=áë=ÇáäìíÉÇ=áåíç=áããçÄáäáò~íáçå=ÄìÑÑÉê=Ñêçã=

~=ëíçÅâ=ëçäìíáçåI=ã~âÉ=ëìêÉ=íÜÉ=Çáäìíáçå=Ñ~Åíçê=áë=ëìÑÑáÅáÉåíäó=ÜáÖÜ=ëç=

íÜ~í=íÜÉ=áçåáÅ=ëíêÉåÖíÜ=~åÇ=ée=çÑ=íÜÉ=áããçÄáäáò~íáçå=ÄìÑÑÉê=~êÉ=åçí=

ëáÖåáÑáÅ~åíäó=~ÑÑÉÅíÉÇK=o~éáÇ=ÄìÑÑÉê=ÉñÅÜ~åÖÉ=ìëáåÖ=ÇÉë~äíáåÖ=Åçäìãåë=

EÉKÖK=k^mJNM=Ñêçã=^ãÉêëÜ~ã=_áçëÅáÉåÅÉë=çê=ãáÅêçëéáå=íÉÅÜåáèìÉëF=áë=

çÑíÉå=~=éêÉÑÉê~ÄäÉ=~äíÉêå~íáîÉ=íç=Çáäìíáçå=Ñêçã=ëíçÅâ=ëçäìíáçåëK=

4.2.2 Evaluating covalent immobilization 
gìÇÖÉ=íÜÉ=êÉëìäíë=çÑ=áããçÄáäáò~íáçå=áå=íÉêãë=çÑ=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=

êÉã~áåáåÖ=çå=íÜÉ=ëìêÑ~ÅÉ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=áããçÄáäáò~íáçå=éêçÅÉÇìêÉI=

ãÉ~ëìêÉÇ=~ë=íÜÉ=êÉëéçåëÉ=êÉä~íáîÉ=íç=íÜÉ=Ä~ëÉäáåÉ=ÄÉÑçêÉ=ëìêÑ~ÅÉ=

~Åíáî~íáçå=EcáÖìêÉ=QJPFK=jÉ~ëìêÉ=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=~íí~ÅÜÉÇ=~ÑíÉê=

Ñáå~ä=ÇÉ~Åíáî~íáçå=çÑ=íÜÉ=ëìêÑ~ÅÉ=EïÜáÅÜ=~äëç=ëÉêîÉë=íç=êÉãçîÉ=åçåJ

Åçî~äÉåíäó=ÄçìåÇ=äáÖ~åÇFK=qÜÉ=~ãçìåí=ÄçìåÇ=ÄÉÑçêÉ=íÜÉ=ÇÉ~Åíáî~íáçå=

ëíÉé=Å~å=éêçîáÇÉ=ìëÉÑìä=áåÑçêã~íáçå=Ñçê=íêçìÄäÉëÜççíáåÖ=éìêéçëÉë=EëÉÉ=

pÉÅíáçå=TKOFK=

4.2 General immobilization procedures 
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PS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
Figure 4-3. Sensorgram from a typical amine coupling in Biacore 3000, 
illustrating the distinction between the amount of ligand bound and the 
amount immobilized. 

pìêÑ~ÅÉ=~Åíáî~íáçå=áíëÉäÑ=êÉëìäíë=áå=~=ëã~ää=ÅÜ~åÖÉ=áå=êÉëéçåëÉ=EçÑ=íÜÉ=

çêÇÉê=çÑ=NMMÓQMM=or=Ñçê=~Åíáî~íáçå=ïáíÜ=ba`LkepFI=Äìí=íÜáë=ã~ó=

ìëì~ääó=ÄÉ=áÖåçêÉÇ=áå=ãÉ~ëìêáåÖ=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=áããçÄáäáòÉÇK=

bñ~Åí=î~äìÉë=Ñçê=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=áããçÄáäáòÉÇ=~êÉ=ÖÉåÉê~ääó=åçí=

ÅêáíáÅ~äW=~=ãçêÉ=êÉäÉî~åí=ãÉ~ëìêÉ=çÑ=íÜÉ=äÉîÉä=çÑ=áããçÄáäáò~íáçå=áë=íÜÉ=

Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉ=Ñçê=ÄáåÇáåÖ=~å~äóíÉK=

tÜÉå=íÜÉ=äáÖ~åÇ=áë=~=ëã~ää=ãçäÉÅìäÉI=íÜÉ=êÉëéçåëÉ=íÜ~í=ÇÉêáîÉë=Ñêçã=

áããçÄáäáòÉÇ=äáÖ~åÇ=áë=äçïI=~åÇ=íÜÉ=êÉëìäíë=çÑ=áããçÄáäáò~íáçå=Å~å=çåäó=

ÄÉ=~ëëÉëëÉÇ=~ÅÅìê~íÉäó=áå=íÉêãë=çÑ=íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=íÜÉ=

ëìêÑ~ÅÉK=

4.2.3 Testing the surface after immobilization 
^=åÉïäó=éêÉé~êÉÇ=ëìêÑ~ÅÉ=ëÜçìäÇ=~äï~óë=ÄÉ=íÉëíÉÇ=Ñçê=~å~äóíÉ=ÄáåÇáåÖ=

Å~é~Åáíó=Äó=áåàÉÅíáçå=çÑ=~å~äóíÉK=qÜÉ=~ãçìåí=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇ=

çåäó=ÖáîÉë=~å=áåÇáÅ~íáçå=çÑ=íÜÉ=éçíÉåíá~ä=~å~äóíÉ=ÄáåÇáåÖ=Å~é~ÅáíóW=íÜÉ=

êÉ~ä=Å~é~Åáíó=ã~ó=ÄÉ=äçïÉê=ÇìÉ=íç=áå~ÅíáîÉ=ëí~êíáåÖ=ã~íÉêá~ä=çê=é~êíá~ä=

äçëë=çÑ=äáÖ~åÇ=~ÅíáîáíóI=çê=ÜáÖÜÉê=ÇìÉ=íç=ìåÉñéÉÅíÉÇ=ãìäíáéäÉ=ÄáåÇáåÖ=

ëáíÉë=çê=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖK=

tÜÉå=íÜÉ=áããçÄáäáò~íáçå=éêçÅÉÇìêÉ=Ñçê=íÜÉ=äáÖ~åÇ=áë=éêÉîáçìëäó=

ìåíÉëíÉÇ=EÄÉÅ~ìëÉ=íÜÉ=äáÖ~åÇ=áë=åÉï=çê=~=åÉï=ÅÜáé=çê=áããçÄáäáò~íáçå=

ÅÜÉãáëíêó=áë=ÄÉáåÖ=ìëÉÇFI=íÉëíáåÖ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=ã~ó=ÄÉ=ÇçåÉ=

~ë=~=éêÉäìÇÉ=íç=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=EpÉÅíáçå=SKNKQFK=cçê=éêÉé~ê~íáçå=

çÑ=~=åÉï=ÅÜáé=ìëáåÖ=éêÉîáçìëäó=Éëí~ÄäáëÜÉÇ=áããçÄáäáò~íáçå=éêçÅÉÇìêÉëI=

~=êçìíáåÉ=íÉëí=çÑ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=áë=~äï~óë=êÉÅçããÉåÇÉÇ=íç=

ÅçåÑáêã=íÜ~í=íÜÉ=äáÖ~åÇ=áë=~ÅíáîÉK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= PT=

îÉêëáçå=^^=

=

oÉÖ~êÇäÉëë=çÑ=íÜÉ=ÅÜÉãáëíêó=ìëÉÇ=íç=~íí~ÅÜ=íÜÉ=äáÖ~åÇ=íç=íÜÉ=ëÉåëçê=

ëìêÑ~ÅÉI=íÜÉ=Ñáêëí=ëíÉé=áå=~äãçëí=~ää=Åçî~äÉåí=áããçÄáäáò~íáçå=éêçÅÉÇìêÉë=

áë=~Åíáî~íáçå=çÑ=íÜÉ=Å~êÄçñóä=Öêçìéë=çå=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=~=ãáñíìêÉ=çÑ=

MKO=j=ba`=~åÇ=MKMR=j=kep=íç=ÖáîÉ=êÉ~ÅíáîÉ=ëìÅÅáåáãáÇÉ=ÉëíÉêë=

EcáÖìêÉ=QJQFK==

=
Figure 4-4. Activation of carboxymethyl dextran with EDC/NHS. The dextran 
chains are omitted from this and similar illustrations for simplicity. 

qÜÉ=ëìÅÅáåáãáÇÉ=ÉëíÉêë=êÉ~Åí=ëéçåí~åÉçìëäó=ïáíÜ=~ãáåÉ=~åÇ=çíÜÉê=

åìÅäÉçéÜáäáÅ=ÖêçìéëI=~ääçïáåÖ=ÇáêÉÅí=áããçÄáäáò~íáçå=çÑ=ãçäÉÅìäÉë=

Åçåí~áåáåÖ=ëìÅÜ=ÖêçìéëK=^ãáåÉ=ÅçìéäáåÖ=EpÉÅíáçå=QKQF=áë=íÜÉ=

ÅçããçåÉëí=Ñçêã=çÑ=íÜáë=âáåÇ=çÑ=áããçÄáäáò~íáçå=êÉ~Åíáçå=Ñçê=éêçíÉáåë=

~åÇ=Ñçê=~=ê~åÖÉ=çÑ=çíÜÉê=ãçäÉÅìäÉëK=

líÜÉê=Öêçìéë=Å~å=ÄÉ=áåíêçÇìÅÉÇ=çå=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=çåÅÉ=áí=Ü~ë=

ÄÉÉå=~Åíáî~íÉÇ=ïáíÜ=ba`LkepK=låÉ=Åçããçåäó=ìëÉÇ=Éñ~ãéäÉ=áë=íÜÉ=

áåíêçÇìÅíáçå=çÑ=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉë=íÜ~í=Å~å=íÜÉå=ÄÉ=ìëÉÇ=áå=~=íÜáçäJ

ÇáëìäÑáÇÉ=ÉñÅÜ~åÖÉ=êÉ~Åíáçå=íç=áããçÄáäáòÉ=íÜáçäJÅçåí~áåáåÖ=äáÖ~åÇë=

EäáÖ~åÇ=íÜáçä=ÅçìéäáåÖI=pÉÅíáçå=QKRKNFK=^åçíÜÉê=áë=íÜÉ=áåíêçÇìÅíáçå=çÑ=

ÜóÇê~òáÇÉ=Öêçìéë=ïÜáÅÜ=Å~å=êÉ~Åí=ïáíÜ=ÅáëJÇáçäë=çÄí~áåÉÇ=Äó=çñáÇ~íáçå=

çÑ=~äÇÉÜóÇÉJÅçåí~áåáåÖ=ãçäÉÅìäÉë=EpÉÅíáçå=QKSFK=

qÜÉ=ïÉääJÇÉÑáåÉÇ=ÅÜÉãáëíêó=çÑ=íÜÉ=ÇÉñíê~å=ã~íêáñ=~åÇ=çÑ=ba`Lkep=

~Åíáî~íáçå=~ääçïë=~äíÉêå~íáîÉ=~ééêç~ÅÜÉë=íç=Åçî~äÉåí=áããçÄáäáò~íáçå=íç=

ÄÉ=ÇÉîáëÉÇ=Ñçê=ëáíì~íáçåë=ïÜÉêÉ=íÜÉ=ãçêÉ=ëí~åÇ~êÇ=ãÉíÜçÇë=~êÉ=åçí=

ëìáí~ÄäÉK=

=

4.4.1 Chemistry 
^ãáåÉ=ÅçìéäáåÖ=ÅÜÉãáëíêó=áë=íÜÉ=ãçëí=ïáÇÉäó=~ééäáÅ~ÄäÉ=~ééêç~ÅÜ=Ñçê=

~íí~ÅÜáåÖ=ÄáçãçäÉÅìäÉë=Åçî~äÉåíäó=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=táíÜ=íÜáë=

ãÉíÜçÇI=Å~êÄçñóä=Öêçìéë=çå=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉ=~êÉ=

Ñáêëí=~Åíáî~íÉÇ=ïáíÜ=~=ãáñíìêÉ=çÑ=ba`=~åÇ=kep=íç=ÖáîÉ=êÉ~ÅíáîÉ=

ëìÅÅáåáãáÇÉ=ÉëíÉêëK=iáÖ~åÇ=áë=íÜÉå=é~ëëÉÇ=çîÉê=íÜÉ=ëìêÑ~ÅÉ=~åÇ=íÜÉ=

ÉëíÉêë=êÉ~Åí=ëéçåí~åÉçìëäó=ïáíÜ=éêáã~êó=~ãáåÉ=Öêçìéë=çê=çíÜÉê=

åìÅäÉçéÜáäáÅ=Öêçìéë=íç=äáåâ=íÜÉ=äáÖ~åÇ=Åçî~äÉåíäó=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=

EcáÖìêÉ=QJRFK=

4.3 Activating the surface 

4.4 Amine coupling 
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PU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
Figure 4-5. Amine coupling of ligands to the sensor surface. 

jçëí=éêçíÉáåë=Åçåí~áå=ëÉîÉê~ä=~ãáåÉ=Öêçìéë=ëç=íÜ~í=ÉÑÑáÅáÉåí=

~íí~ÅÜãÉåí=Å~å=ÄÉ=~ÅÜáÉîÉÇ=ïáíÜçìí=ëÉêáçìëäó=~ÑÑÉÅíáåÖ=íÜÉ=ÄáçäçÖáÅ~ä=

~Åíáîáíó=çÑ=íÜÉ=äáÖ~åÇK=få=ëçãÉ=áåëí~åÅÉëI=ÜçïÉîÉêI=~ãáåÉ=ÅçìéäáåÖ=ã~ó=

áåîçäîÉ=Öêçìéë=~í=çê=åÉ~ê=íÜÉ=~ÅíáîÉ=ëáíÉ=çê=ÄáåÇáåÖ=ëáíÉ=çÑ=íÜÉ=äáÖ~åÇI=

ïáíÜ=íÜÉ=êÉëìäí=íÜ~í=~íí~ÅÜãÉåí=áë=~ÅÅçãé~åáÉÇ=Äó=äçëë=çÑ=~ÅíáîáíóK=få=

ëìÅÜ=Å~ëÉëI=íÜÉ=äáÖ~åÇ=Å~å=ÄÉ=~íí~ÅÜÉÇ=ìëáåÖ=~äíÉêå~íáîÉ=ÅçìéäáåÖ=

ÅÜÉãáëíêó=çê=~=Å~éíìêáåÖ=~ééêç~ÅÜK=

4.4.2 Required solutions 
ba`I=kep=~åÇ=ÉíÜ~åçä~ãáåÉ=~êÉ=áå=ÅäìÇÉÇ=áå=íÜÉ=^ãáåÉ=`çìéäáåÖ=háí=

Ñêçã=_á~ÅçêÉK==

ba`= MKQ=j=NJÉíÜóäJPJEPJÇáãÉíÜóä~ãáåçéêçéóäFJ

Å~êÄçÇááãáÇÉ=áå=ï~íÉê=

kep= MKN=j=kJÜóÇêçñóëìÅÅáåáãáÇÉ=áå=ï~íÉê=

bíÜ~åçä~ãáåÉ= N=j=ÉíÜ~åçä~ãáåÉJe`ä=ée=UKR=

iáÖ~åÇ= qóéáÅ~ääó=OMÓRM=”ÖLãä=áå=áããçÄáäáò~íáçå=ÄìÑÑÉê=

=

4.4.3 Immobilization procedure 
fåàÉÅíáçå= oÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=

NK=ba`Lkep=

E~Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓNM=ãáå=

OK=iáÖ~åÇ=

EáããçÄáäáòÉ=äáÖ~åÇF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=RÓNM=ãáå=

PK=bíÜ~åçä~ãáåÉ=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=êÉ~ÅíáîÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

=

qÜÉ=êÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=~êÉ=Ñçê=íóéáÅ~äI=ÖÉåÉê~ä=éìêéçëÉ=

áããçÄáäáò~íáçå=êÉèìáêÉãÉåíëK=iáÖ~åÇ=ÅçåÅÉåíê~íáçå=~åÇ=Åçåí~Åí=íáãÉ=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= PV=

îÉêëáçå=^^=

=

~êÉ=íÜÉ=ã~àçê=Ñ~Åíçêë=íÜ~í=Å~å=ÄÉ=ìëÉÇ=íç=Åçåíêçä=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=

áããçÄáäáòÉÇK=qÜÉ=Ñäçï=ê~íÉ=Ñçê=íÜÉ=äáÖ~åÇ=áåàÉÅíáçå=ã~ó=ÄÉ=êÉÇìÅÉÇ=íç=

ÅçåëÉêîÉ=äáÖ~åÇ=ëçäìíáçå=áÑ=äçåÖ=Åçåí~Åí=íáãÉë=~êÉ=êÉèìáêÉÇK=

oÉÅçããÉåÇÉÇ=Ñäçï=ê~íÉë=~åÇ=Åçåí~Åí=íáãÉë=Ñçê=çéíáã~ä=

áããçÄáäáò~íáçå=ã~ó=î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãëK=

4.4.4 Results 
^=ëÅÜÉã~íáÅ=ëÉåëçêÖê~ã=Ñçê=~ãáåÉ=ÅçìéäáåÖ=áë=ëÜçïå=áå=cáÖìêÉ=QJSK=

=
Figure 4-6. Schematic sensorgram showing the results of amine coupling. 

=

qÜáçä=ÅçìéäáåÖ=Å~å=ÜÉäé=íç=áããçÄáäáòÉ=äáÖ~åÇë=áå=~=ÇÉÑáåÉÇ=çêáÉåí~íáçåI=

ëáåÅÉ=íÜÉ=íÜÉêÉ=~êÉ=çÑíÉå=ÑÉïÉê=éçíÉåíá~ä=~íí~ÅÜãÉåí=ëáíÉë=íÜ~å=ïáíÜ=

~ãáåÉ=ÅçìéäáåÖI=~åÇ=áå=ã~åó=Å~ëÉë=áë=êÉÇìÅÉÇ=íç=çåÉ=ëáåÖäÉ=ëáíÉK=qÜáçä=

ÅçìéäáåÖ=Å~å=~äëç=ÄÉ=~=î~äì~ÄäÉ=~ééêç~ÅÜ=áÑ=íÜÉ=äáÖ~åÇ=áë=áå~Åíáî~íÉÇ=Äó=

~ãáåÉ=ÅçìéäáåÖ=~ë=~=êÉëìäí=çÑ=íÜÉ=éêÉëÉåÅÉ=çÑ=~å=~ÅíáîÉ=~ãáåÉ=Öêçìé=áå=

íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=ëáíÉK=pìêÑ~ÅÉ=íÜáçä=ÅçìéäáåÖI=ïÜÉêÉ=~ÅíáîÉ=ÇáëìäÑáÇÉ=

Öêçìéë=~êÉ=áåíêçÇìÅÉÇ=çå=íç=íÜÉ=äáÖ~åÇ=ãçäÉÅìäÉI=áë=~äëç=î~äì~ÄäÉ=Ñçê=

~ÅáÇáÅ=éêçíÉáåëI=ëáåÅÉ=íÜÉ=áåíêçÇìÅíáçå=çÑ=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉë=Äó=

ëìÄëíáíìíáçå=çÑ=Å~êÄçñóä=Öêçìéë=ïáíÜ=mab^=ê~áëÉë=íÜÉ=áëçÉäÉÅíêáÅ=éçáåí=

çÑ=íÜÉ=éêçíÉáåI=áãéêçîáåÖ=íÜÉ=ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=éêçéÉêíáÉë=

EëÉÉ=pÉÅíáçå=QKNKOFK=

låÉ=~ééêç~ÅÜ=íç=íÜáçä=ÅçìéäáåÖ=ìíáäáòÉë=ÉñÅÜ~åÖÉ=êÉ~Åíáçåë=ÄÉíïÉÉå=

íÜáçäë=~åÇ=~ÅíáîÉ=ÇáëìäÑáÇÉ=ÖêçìéëK=qÜÉ=~ÅíáîÉ=ÇáëìäÑáÇÉ=ãçáÉíó=ã~ó=ÄÉ=

áåíêçÇìÅÉÇ=ÉáíÜÉê=çå=íÜÉ=ÇÉñíê~å=ã~íêáñ=Eíç=ÉñÅÜ~åÖÉ=ïáíÜ=~=íÜáçä=

Öêçìé=çå=íÜÉ=äáÖ~åÇI=êÉÑÉêêÉÇ=íç=~ë=íÜÉ=äáÖ~åÇ=íÜáçä=~ééêç~ÅÜF=çê=çå=íÜÉ=

äáÖ~åÇ=ãçäÉÅìäÉ=Eíç=ÉñÅÜ~åÖÉ=ïáíÜ=~=íÜáçä=Öêçìé=áåíêçÇìÅÉÇ=çå=íÜÉ=

ÇÉñíê~å=ã~íêáñI=êÉÑÉêêÉÇ=íç=~ë=íÜÉ=ëìêÑ~ÅÉ=íÜáçä=~ééêç~ÅÜFK=^=

4.5 Thiol coupling 
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QM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

êÉÅçããÉåÇÉÇ=êÉ~ÖÉåí=Ñçê=áåíêçÇìÅáåÖ=~ÅíáîÉ=ÇáëìäÑáÇÉ=Öêçìéë=áë=OJEOJ

éóêáÇáåóäÇáíÜáçFÉíÜ~åÉ~ãáåÉ=Emab^I=cáÖìêÉ=QJTFK=iáÖ~åÇ=~åÇ=ëìêÑ~ÅÉ=

íÜáçä=~ééêç~ÅÜÉë=~êÉ=ÇÉëÅêáÄÉÇ=áå=pÉÅíáçåë=QKRKN=~åÇ=QKRKO=êÉëéÉÅíáîÉäóK=

N SSCH2CH2NH2 HCl=
Figure 4-7. PDEA Thiol coupling reagent, 2-(2-pyridinyldithio)ethaneamine 
hydrochloride.  

^å=~äíÉêå~íáîÉ=~ééêç~ÅÜ=êÉäáÉë=çå=êÉ~Åíáçå=çÑ=íÜáçä=Öêçìéë=çå=íÜÉ=

äáÖ~åÇ=ïáíÜ=ã~äÉáãáÇÉ=êÉ~ÖÉåíë=áåíêçÇìÅÉÇ=çå=íç=íÜÉ=ÇÉñíê~å=ã~íêáñ=

EpÉÅíáçå=QKRKPFK=

4.5.1 Ligand thiol coupling 

`ÜÉãáëíêó=

qÜÉ=äáÖ~åÇ=íÜáçä=ÅçìéäáåÖ=~ééêç~ÅÜ=áåíêçÇìÅÉë=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉ=

Öêçìéë=áåíç=íÜÉ=ÇÉñíê~å=ã~íêáñ=çå=íÜÉ=ëÉåëçê=ÅÜáéK=`çìéäáåÖ=çÅÅìêë=

íÜêçìÖÜ=íÜáçäJÇáëìäÑáÇÉ=ÉñÅÜ~åÖÉ=ïáíÜ=å~íáîÉ=çê=áåíêçÇìÅÉÇ=íÜáçä=

Öêçìéë=çå=íÜÉ=äáÖ~åÇK=

=
Figure 4-8. Ligand thiol coupling of ligands to the sensor surface. 

oÉèìáêÉÇ=ëçäìíáçåë=

oÉ~ÖÉåíë=Ñçê=ÄçíÜ=ëìêÑ~ÅÉ=~åÇ=äáÖ~åÇ=íÜáçä=ÅçìéäáåÖ=ãÉíÜçÇë=~êÉ=

~î~áä~ÄäÉ=áå=qÜáçä=`çìéäáåÖ=háí=Ñêçã=_á~ÅçêÉK=mab^=áë=~äëç=~î~áä~ÄäÉ=

~ë=~=ëÉé~ê~íÉ=éêçÇìÅí=Ñêçã=_á~ÅçêÉK==
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= QN=

îÉêëáçå=^^=

=

=

ba`= MKQ=j=NJÉíÜóäJPJEPJÇáãÉíÜóä~ãáåçéêçéóäFJ

Å~êÄçÇááãáÇÉ=áå=ï~íÉê=

kep= MKN=j=kJÜóÇêçñóëìÅÅáåáãáÇÉ=áå=ï~íÉê=

mab^= UM=ãj=OJEOJéóêáÇáåóäÇáíÜáçFÉíÜ~åÉ~ãáåÉ=áå=

MKN=j=ëçÇáìã=Äçê~íÉ=ée=UKRK=rëÉ=ïáíÜáå=PM=

ãáåìíÉë=çÑ=éêÉé~ê~íáçåK=

`óëíÉáåÉLk~`ä= RM=ãj=ÅóëíÉáåÉ=~åÇ=N=j=k~`ä=áå=MKN=j=ëçÇáìã=

~ÅÉí~íÉI=ée=QKM=

iáÖ~åÇ= qóéáÅ~ääó=OMÓRM=”ÖLãä=áå=áããçÄáäáò~íáçå=ÄìÑÑÉê=

=

fããçÄáäáò~íáçå=éêçÅÉÇìêÉ=

fåàÉÅíáçå= oÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=

NK=ba`Lkep=

E~Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=O=ãáå=

OK=mab^=

EáåíêçÇìÅÉ=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=Q=ãáå=

QK=iáÖ~åÇ=

EáããçÄáäáòÉ=íÜÉ=äáÖ~åÇF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

RK=`óëíÉáåÉLk~`ä=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=êÉ~ÅíáîÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=Q=ãáå=

=

oÉÅçããÉåÇÉÇ=Ñäçï=ê~íÉë=~åÇ=Åçåí~Åí=íáãÉë=Ñçê=çéíáã~ä=

áããçÄáäáò~íáçå=ã~ó=î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãëK=
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QO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

oÉëìäíë=

^=ëÅÜÉã~íáÅ=ëÉåëçêÖê~ã=Ñçê=äáÖ~åÇ=íÜáçä=ÅçìéäáåÖ=áë=ëÜçïå=áå=cáÖìêÉ=

QJVK=

=
Figure 4-9. Schematic sensorgram showing the results of ligand thiol 
coupling. 

^ÇÇáíáçå~ä=äáÖ~åÇ=íÜáçä=ãÉíÜçÇë=

qÜáçä=Öêçìéë=Ñçê=äáÖ~åÇ=íÜáçä=áããçÄáäáò~íáçå=Å~å=ÄÉ=áåíêçÇìÅÉÇ=áåíç=

äáÖ~åÇë=Äó=ãçÇáÑáÅ~íáçå=çÑ=ÉKÖK=~ãáåÉ=Öêçìéë=ïáíÜ=qê~ìíÛë=êÉ~ÖÉåí
1
K=

4.5.2 Surface thiol coupling 

`ÜÉãáëíêó=

qÜÉ=ëìêÑ~ÅÉ=íÜáçä=ÅçìéäáåÖ=~ééêç~ÅÜ=áåíêçÇìÅÉë=íÜáçä=Öêçìéë=áåíç=íÜÉ=

ÇÉñíê~å=ã~íêáñ=çå=íÜÉ=ëÉåëçê=ÅÜáé=~åÇ=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉë=áåíç=íÜÉ=

äáÖ~åÇK=`çìéäáåÖ=çÅÅìêë=íÜêçìÖÜ=íÜáçäJÇáëìäÑáÇÉ=ÉñÅÜ~åÖÉK=

=
Figure 4-10. Surface thiol coupling of ligands to the sensor surface. 
===================================================

1
=dÜçëÜI=pK=pK=Éí=~äK=ENVVMF=_áçÅçåàìÖ~íÉ=`ÜÉãK=NI=TNJTSK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= QP=

îÉêëáçå=^^=

=

jçÇáÑáÅ~íáçå=çÑ=íÜÉ=äáÖ~åÇ=ïáíÜ=mab^=

cçääçï=íÜÉ=ëíÉéë=ÄÉäçï=íç=ãçÇáÑó=~=éêçíÉáå=äáÖ~åÇ=ïáíÜ=mab^K=

sçäìãÉë=Å~å=ÄÉ=ëÅ~äÉÇ=Ççïå=áÑ=êÉèìáêÉÇK=

NK= mêÉé~êÉ=~=ëçäìíáçå=çÑ=MKR=ãÖ=äáÖ~åÇ=áå=MKR=ãä=MKN=j=ãçêéÜçäáåçJ

ÉíÜ~åÉëìäÑçåáÅ=~ÅáÇ=EjbpF=ÄìÑÑÉê=ée=RKM=~í=ORø`K=

OK= ^ÇÇ=MKOR=ãä=NR=ãÖLãä=mab^=áå=MKN=j=jbp=ÄìÑÑÉê=ée=RKM=EÑáå~ä=

mab^=ÅçåÅÉåíê~íáçå=áå=íÜÉ=ãáñíìêÉ=OO=ãjFK=

PK= ^ÇÇ=OR=”ä=MKQ=j=ba`=EÑáå~ä=ba`=ÅçåÅÉåíê~íáçå=NP=ãjFK=

QK= jáñ=~åÇ=áåÅìÄ~íÉ=Ñçê=NM=ãáåìíÉë=~í=ORø`K=EfÑ=íÜÉ=äáÖ~åÇ=íÉåÇë=íç=

ÇÉíÉêáçê~íÉ=~í=êççã=íÉãéÉê~íìêÉI=íÜÉ=ãçÇáÑáÅ~íáçå=ã~ó=ÄÉ=

éÉêÑçêãÉÇ=çå=áÅÉ=Ñçê=N=ÜçìêKF=

RK= oÉãçîÉ=íÜÉ=ÉñÅÉëë=êÉ~ÖÉåíë=çå=~=ÄìÑÑÉê=ÉñÅÜ~åÖÉ=ÇÉîáÅÉ=

ÉèìáäáÄê~íÉÇ=ïáíÜ=~=ëìáí~ÄäÉ=ÄìÑÑÉê=EÉKÖK=k^mJNM=Åçäìãå=Ñêçã=

^ãÉêëÜ~ã=_áçëÅáÉåÅÉëFK=

råÇÉê=íÜÉëÉ=ÅçåÇáíáçåëI=mab^=êÉ~Åíë=ïáíÜ=Å~êÄçñóä=Öêçìéë=çå=íÜÉ=

äáÖ~åÇ=EcáÖìêÉ=QJNNFK=få=~ÇÇáíáçå=íç=áåíêçÇìÅáåÖ=~=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉ=

áåíç=íÜÉ=äáÖ~åÇI=íÜáë=Ü~ë=íÜÉ=ÉÑÑÉÅí=çÑ=ê~áëáåÖ=íÜÉ=áëçÉäÉÅíêáÅ=éçáåí=ïÜáÅÜ=

Å~å=ÄÉ=~å=~Çî~åí~ÖÉ=áå=áããçÄáäáò~íáçå=çÑ=~ÅáÇáÅ=éêçíÉáåëK=

=
Figure 4-11. Reaction with PDEA introduces reactive disulfide groups on to 
carboxyl residues in the ligand. 

aÉíÉêãáåáåÖ=íÜÉ=ÇÉÖêÉÉ=çÑ=ãçÇáÑáÅ~íáçå=
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E~ÄëçêÄ~åÅÉ=ã~ñáãìã=PQP=åãFK=
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OUM

F=
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PQP

FK=

OF= qç=N=ãä=éêçíÉáå=ëçäìíáçåI=~ÇÇ=RM=”ä=NMM=ãj=aqb=áå=ï~íÉêK=jáñ=

~åÇ=~ääçï=íç=êÉ~Åí=Ñçê=~=ÑÉï=ãáåìíÉë=~í=êççã=íÉãéÉê~íìêÉK=

PF= jÉ~ëìêÉ=íÜÉ=~ÄëçêÄ~åÅÉ=~Ö~áå=~í=PQP=åã=E^O
PQP

FK=`~äÅìä~íÉ=íÜÉ=

ÇÉÖêÉÉ=çÑ=ãçÇáÑáÅ~íáçå=~ë=ÑçääçïëW=
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Åqm== áë=íÜÉ=ãçä~ê=ÅçåÅÉåíê~íáçå=çÑ=íÜáçéóêáÇçåÉ=

Åéêçí== áë=íÜÉ=ãçä~ê=ÅçåÅÉåíê~íáçå=çÑ=éêçíÉáå=

^OUMIéêçí== áë=íÜÉ=ÅçåíêáÄìíáçå=çÑ=íÜÉ=éêçíÉáå=íç=íÜÉ=~ÄëçêÄ~åÅÉ=~í=

OUM=åã==

εPQPIqm= áë=íÜÉ=ãçä~ê=ÉñíáåÅíáçå=ÅçÉÑÑáÅáÉåí=Ñçê=íÜáçéóêáÇçåÉ=~í=

PQP=åã=EZ=UKMU=×=NMP=jJN
Åã

JNF
=

εOUMIqm= áë=íÜÉ=ãçä~ê=ÉñíáåÅíáçå=ÅçÉÑÑáÅáÉåí=Ñçê=íÜáçéóêáÇçåÉ=~í=

OUM=åã=EZ=RKN=×=NMP=jJN
Åã

JNF
=

εOUMIéêçí= áë=íÜÉ=ãçä~ê=ÉñíáåÅíáçå=ÅçÉÑÑáÅáÉåí=Ñçê=íÜÉ=éêçíÉáå=~í=OUM=åã=

EÇÉíÉêãáåÉÇ=ëÉé~ê~íÉäó=çê=~î~áä~ÄäÉ=Ñêçã=íÜÉ=äáíÉê~íìêÉF=

ä= áë=íÜÉ=é~íÜ=äÉåÖíÜ=çÑ=íÜÉ=ëéÉÅíêçéÜçíçãÉíÉê=ÅÉää=áå=ÅãK=

fããçÄáäáò~íáçå=J=êÉèìáêÉÇ=ëçäìíáçåë=

oÉ~ÖÉåíë=Ñçê=ÄçíÜ=ëìêÑ~ÅÉ=~åÇ=äáÖ~åÇ=íÜáçä=ÅçìéäáåÖ=ãÉíÜçÇë=~êÉ=

~î~áä~ÄäÉ=áå=qÜáçä=`çìéäáåÖ=háí=Ñêçã=_á~ÅçêÉK=mab^=áë=~äëç=~î~áä~ÄäÉ=

~ë=~=ëÉé~ê~íÉ=éêçÇìÅí=Ñêçã=_á~ÅçêÉK==
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aqb= MKN=j=ÇáíÜáçÉêóíÜêáíçä=çê=ÇáíÜáçíÜêÉáíçä=áå=MKN=j=

ëçÇáìã=Äçê~íÉ=ée=UKR=

mab^Lk~`ä= OM=ãj=OJEOJéóêáÇáåóäÇáíÜáçFÉíÜ~åÉ~ãáåÉ=~åÇ=
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EêÉÇìÅÉÇ=ÇáëìäÑáÇÉë=íç=

íÜáçäëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=P=ãáå=

QK=iáÖ~åÇ=

EáããçÄáäáòÉ=íÜÉ=äáÖ~åÇF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

RK=mab^Lk~`ä=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=êÉ~ÅíáîÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=Q=ãáå=

=

oÉÅçããÉåÇÉÇ=Ñäçï=ê~íÉë=~åÇ=Åçåí~Åí=íáãÉë=Ñçê=çéíáã~ä=

áããçÄáäáò~íáçå=ã~ó=î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãëK=

oÉëìäíë=
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=
Figure 4-12. Schematic sensorgram showing the results of surface thiol 
coupling. 

^ÇÇáíáçå~ä=ëìêÑ~ÅÉ=íÜáçä=ãÉíÜçÇë=

qÜÉ=ëìêÑ~ÅÉ=íÜáçä=~ééêç~ÅÜ=Å~å=ÄÉ=~ééäáÉÇ=íç=~åó=äáÖ~åÇ=áåíç=ïÜáÅÜ=~=

êÉ~ÅíáîÉ=ÇáëìäÑáÇÉ=çê=ã~äÉáãáÇÉ=Öêçìé=áë=áåíêçÇìÅÉÇK=bñ~ãéäÉë=áåÅäìÇÉ=

ãçÇáÑáÅ~íáçå=çÑ=~ãáåÉ=Öêçìéë=ïáíÜ=ÜÉíÉêçÄáÑìåÅíáçå~ä=êÉ~ÖÉåíë=íÜ~í=~êÉ=
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=

~Åíáî~íÉÇ=ïáíÜ=kepI=ëìÅÜ=~ë=kJëìÅÅáåáãáÇóäJPJxOJéóêáÇóäÇáíÜáçzJ
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éóêáÇóäÇáíÜáçzJíçäìÉåÉ=EpjmqFI=~åÇ=ãçÇáÑáÅ~íáçå=çÑ=~äÇÉÜóÇÉë=EÅêÉ~íÉÇ=

Äó=çñáÇ~íáçå=çÑ=ÅáëJÇáçäëI=ëÉÉ=pÉÅíáçå=QKSF=ïáíÜ=kJxεJã~äÉáãáÇçÅ~éêçáÅ=

~ÅáÇzÜóÇê~òáÇÉ=Ebj`eFK=

4.5.3 Maleimide coupling 
iáÖ~åÇ=áããçÄáäáò~íáçå=Äó=íÜáçäJÇáëìäÑáÇÉ=ÉñÅÜ~åÖÉ=áë=åçí=ëìáí~ÄäÉ=Ñçê=

ÉñéÉêáãÉåíë=ïÜÉêÉ=íÜÉ=ëìêÑ~ÅÉ=áë=ÉñéçëÉÇ=íç=êÉÇìÅáåÖ=~ÖÉåíë=çê=ÜáÖÜ=

éeI=ëáåÅÉ=íÜÉ=ÅçìéäáåÖ=ÄçåÇ=áë=ìåëí~ÄäÉ=ìåÇÉê=íÜÉëÉ=ÅçåÇáíáçåëK=^å=

~äíÉêå~íáîÉ=~ééêç~ÅÜ=íÜ~í=Éñéäçáíë=íÜáçä=Öêçìéë=çå=íÜÉ=äáÖ~åÇ=áë=

ÅçìéäáåÖ=ãÉÇá~íÉÇ=Äó=ã~äÉáãáÇÉ=êÉ~ÖÉåíëI=êÉëìäíáåÖ=áå=~=íÜáçÉíÜÉê=

ÄçåÇ=ÄÉíïÉÉå=íÜÉ=äáÖ~åÇ=~åÇ=íÜÉ=ÇÉñíê~å=ã~íêáñK=mêçíçÅçäë=Ñçê=

ÅçìéäáåÖ=çå=pÉåëçê=`Üáé=`jR=ïáíÜ=íïç=ã~äÉáãáÇÉ=êÉ~ÖÉåíë=EcáÖìêÉ=

QJNPFI=kJxεJã~äÉáãáÇçÅ~éêçáÅ=~ÅáÇzJÜóÇê~òáÇÉ=Ebj`eF=~åÇ=

kJxγJã~äÉáãáÇçÄìíóêóäçñózëìäÑçJëìÅÅáåáãáÇÉ=ÉëíÉê=EëìäÑçJdj_pF=~êÉ=

ëìÖÖÉëíÉÇ=ÄÉäçïK=

=

=
Figure 4-13. Reagents for maleimide coupling. Top, EMCH: bottom sulfo-
GMBS. 

bj`e=ÅçìéäáåÖ=

bj`e=áë=Ñáêëí=ÅçìéäÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=îá~=íÜÉ=íÉêãáå~ä=ÜóÇê~òáÇÉ=Öêçìé=

~ÑíÉê=~Åíáî~íáçå=çÑ=íÜÉ=ÇÉñíê~å=ã~íêáñ=ïáíÜ=ba`LkepK=qÜáçä=Öêçìéë=çå=

íÜÉ=áåàÉÅíÉÇ=äáÖ~åÇ=íÜÉå=êÉ~Åí=ïáíÜ=íÜÉ=ã~äÉáãáÇÉ=Öêçìé=íç=Ñçêã=~=

ëí~ÄäÉ=íÜáçÉíÜÉê=äáåâ~ÖÉ=EcáÖìêÉ=QJNQFK=



__________________________________________Covalent immobilization and capturing methods 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= QT=

îÉêëáçå=^^=

=

=
Figure 4-14. Maleimide coupling using EMCH. 

oÉèìáêÉÇ=ëçäìíáçåë=

ba`=~åÇ=kep=~êÉ=~î~áä~ÄäÉ=áå=íÜÉ=^ãáåÉ=`çìéäáåÖ=háí=Ñêçã=_á~ÅçêÉK=

pçÇáìã=Äçê~íÉ=ÄìÑÑÉê=Åçåí~áåáåÖ=N=j=k~`ä=áë=~äëç=~î~áä~ÄäÉ=Ñêçã=

_á~ÅçêÉK=

ba`= MKQ=j=NJÉíÜóäJPJEPJÇáãÉíÜóä~ãáåçéêçéóäFJ

Å~êÄçÇááãáÇÉ=áå=ï~íÉê=

kep= MKN=j=kJÜóÇêçñóëìÅÅáåáãáÇÉ=áå=ï~íÉê=

bíÜ~åçä~ãáåÉ=

ée=TG=

N=j=ÉíÜ~åçä~ãáåÉJe`ä=áå=MKN=j=ëçÇáìã=éÜçëéÜ~íÉ=

ée=TKM=

bj`eGG= RM=ãj=bj`e=áå=NM=ãj=ëçÇáìã=Äçê~íÉ=Åçåí~áåáåÖ=

N=j=k~`ä=ée=UKR=

`óëíÉáåÉLk~`ä= RM=ãj=ÅóëíÉáåÉ=~åÇ=N=j=k~`ä=áå=MKN=j=ëçÇáìã=

~ÅÉí~íÉI=ée=QKM=

iáÖ~åÇ= qóéáÅ~ääó=OMÓRM=”ÖLãä=áå=áããçÄáäáò~íáçå=ÄìÑÑÉê=

=

G=fí=áë=áãéçêí~åí=íÜ~í=íÜÉ=ÉíÜ~åçä~ãáåÉ=áë=~í=åÉìíê~ä=éeK=aç=åçí=ìëÉ=

íÜÉ=ÉíÜ~åçä~ãáåÉ=ée=UKR=íÜ~í=áë=áåÅäìÇÉÇ=ïáíÜ=íÜÉ=^ãáåÉ=`çìéäáåÖ=háí=

ëáåÅÉ=íÜáë=ïáää=ÇÉëíêçó=íÜÉ=ã~äÉáãáÇÉ=êÉ~ÖÉåí=çå=íÜÉ=ÇÉñíê~å=ã~íêáñK=

GG=bj`e=áë=ëé~êáåÖäó=ëçäìÄäÉ=áå=~èìÉçìë=ÄìÑÑÉêëK=qÜÉ=ëçäìíáçå=ëÜçìäÇ=

ÄÉ=ÅÉåíêáÑìÖÉÇ=Ñçê=NÓO=ãáåìíÉë=~í=NMÓOMIMMMÖ=ÄÉÑçêÉ=ìëÉK=^å=

~äíÉêå~íáîÉ=êÉ~ÖÉåí=íÜ~í=ÖáîÉë=Åçãé~ê~ÄäÉ=êÉëìäíë=Ñçê=ãçëí=äáÖ~åÇë=~åÇ=

áë=ãçêÉ=ëçäìÄäÉ=áå=~èìÉçìë=ÄìÑÑÉêë=áë=kJxβJã~äÉáãáÇçéêçéáçåáÅ=~ÅáÇzJ

ÜóÇê~òáÇÉ=E_jmeFK=
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QU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

fããçÄáäáò~íáçå=éêçÅÉÇìêÉ=

fåàÉÅíáçå= oÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=

NK=ba`Lkep=

E~Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

OK=bj`e=

EáåíêçÇìÅÉ=ã~äÉáãáÇÉ=ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=P=ãáå=

PK=bíÜ~åçä~ãáåÉ=ée=T=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=êÉ~ÅíáîÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=P=ãáå=

QK=iáÖ~åÇ=

EáããçÄáäáòÉ=íÜÉ=äáÖ~åÇF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

RK=`óëíÉáåÉLk~`ä=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=ã~äÉáãáÇÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=Q=ãáå=

=

oÉÅçããÉåÇÉÇ=Ñäçï=ê~íÉë=~åÇ=Åçåí~Åí=íáãÉë=Ñçê=çéíáã~ä=

áããçÄáäáò~íáçå=ã~ó=î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãëK=

oÉëìäíë=

^=ëÅÜÉã~íáÅ=ëÉåëçêÖê~ã=Ñçê=ã~äÉáãáÇÉ=ÅçìéäáåÖ=ìëáåÖ=bj`e=áë=

ëÜçïå=áå=cáÖìêÉ=QJNRK=

=
Figure 4-15. Schematic sensorgram showing the results of maleimide 
coupling using EMCH. 

=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= QV=

îÉêëáçå=^^=

=

pìäÑçJdj_p=ÅçìéäáåÖ=

bíÜóäÉåÉÇá~ãáåÉ=áë=ÅçìéäÉÇ=íç=íÜÉ=ëìêÑ~ÅÉ=ìëáåÖ=~ãáåÉ=ÅçìéäáåÖ=

ÅÜÉãáëíêó=íç=éêçîáÇÉ=~=ëìêÑ~ÅÉ=ïáíÜ=~ãáåÉ=ÑìåÅíáçå~äáíóK=pìäÑçJdj_p=

êÉ~Åíë=ïáíÜ=íÜÉ=~ãáåÉ=Öêçìéë=íç=Ñçêã=~=ëìêÑ~ÅÉ=ïáíÜ=ã~äÉáãáÇÉ=

ÑìåÅíáçå=íÜ~í=Å~å=ÄÉ=ìëÉÇ=íç=~íí~ÅÜ=íÜáçäJÅçåí~áåáåÖ=äáÖ~åÇë=EcáÖìêÉ=

QJNSFK=kçíÉ=íÜ~í=íÜÉ=~ãáåÉ=ëìêÑ~ÅÉ=áë=åçí=ëí~ÄäÉ=~åÇ=ëÜçìäÇ=ÄÉ=

ÇÉêáî~íáòÉÇ=ïáíÜ=ëìäÑçJdj_p=ÇáêÉÅíäó=~ÑíÉê=éêÉé~ê~íáçåK=

=
Figure 4-16. Maleimide coupling using sulfo-GMBS. 

oÉèìáêÉÇ=ëçäìíáçåë=

ba`=~åÇ=kep=~êÉ=~î~áä~ÄäÉ=áå=íÜÉ=^ãáåÉ=`çìéäáåÖ=háí=Ñêçã=_á~ÅçêÉK=

ba`= MKQ=j=NJÉíÜóäJPJEPJÇáãÉíÜóä~ãáåçéêçéóäFJ

Å~êÄçÇááãáÇÉ=áå=ï~íÉê=

kep= MKN=j=kJÜóÇêçñóëìÅÅáåáãáÇÉ=áå=ï~íÉê=

bíÜóäÉåÉÇá~ãáåÉ= MKN=j=ÉíÜóäÉåÉÇá~ãáåÉ=áå=MKN=j=ëçÇáìã=Äçê~íÉ=

ée=UKR=

pìäÑçJdj_p= RM=ãj=ëìäÑçJdj_p=áå=MKN=j=ëçÇáìã=Äçê~íÉ=

ée=UKR=

`óëíÉáåÉLk~`ä= RM=ãj=ÅóëíÉáåÉ=~åÇ=N=j=k~`ä=áå=MKN=j=ëçÇáìã=

~ÅÉí~íÉI=ée=QKM=

iáÖ~åÇ= qóéáÅ~ääó=OMÓRM=”ÖLãä=áå=áããçÄáäáò~íáçå=ÄìÑÑÉê=

=
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RM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

fããçÄáäáò~íáçå=éêçÅÉÇìêÉ=

fåàÉÅíáçå= oÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=

NK=ba`Lkep=

E~Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

OK=bíÜóäÉåÉÇá~ãáåÉ=

EáåíêçÇìÅÉ=~ãáåÉ=ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

PK=pìäÑçJdj_p=

EáåíêçÇìÅÉ=ã~äÉáãáÇÉ=ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=Q=ãáå=

QK=iáÖ~åÇ=

EáããçÄáäáòÉ=íÜÉ=äáÖ~åÇF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

RK=`óëíÉáåÉLk~`ä=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=ã~äÉáãáÇÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=Q=ãáå=

=

oÉÅçããÉåÇÉÇ=Ñäçï=ê~íÉë=~åÇ=Åçåí~Åí=íáãÉë=Ñçê=çéíáã~ä=

áããçÄáäáò~íáçå=ã~ó=î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãëK=

oÉëìäíë=

^=ëÅÜÉã~íáÅ=ëÉåëçêÖê~ã=Ñçê=ã~äÉáãáÇÉ=ÅçìéäáåÖ=ìëáåÖ=ëìäÑçJdj_p=áë=

ëÜçïå=áå=cáÖìêÉ=QJNTK=

=
Figure 4-17. Schematic sensorgram showing the results of maleimide 
coupling using sulfo-GMBS. 

=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= RN=

îÉêëáçå=^^=

=

4.6.1 Chemistry 
iáÖ~åÇë=Åçåí~áåáåÖ=~äÇÉÜóÇÉ=Öêçìéë=EÉáíÜÉê=å~íáîÉ=çê=áåíêçÇìÅÉÇ=Äó=

çñáÇ~íáçå=çÑ=ÅáëJÇáçäëF=Å~å=ÄÉ=áããçÄáäáòÉÇ=~ÑíÉê=~Åíáî~íáåÖ=íÜÉ=ëìêÑ~ÅÉ=

ïáíÜ=ÜóÇê~òáåÉ=çê=Å~êÄçÜóÇê~òáÇÉK=qÜÉ=ÅÜÉãáëíêó=çÑ=~äÇÉÜóÇÉ=ÅçìéäáåÖ=

áë=ëìãã~êáòÉÇ=áå=cáÖìêÉ=QJNUK=

=
Figure 4-18. Aldehyde coupling of ligands to the sensor surface. 

^äÇÉÜóÇÉ=ÅçìéäáåÖ=éêçîáÇÉë=~å=~äíÉêå~íáîÉ=~ééêç~ÅÜ=Ñçê=áããçÄáäáòáåÖ=

ÖäóÅçéêçíÉáåë=~åÇ=çíÜÉê=ÖäóÅçÅçåàìÖ~íÉëK=qÜÉ=ãÉíÜçÇ=áë=é~êíáÅìä~êäó=

ëìáí~ÄäÉ=Ñçê=äáÖ~åÇë=Åçåí~áåáåÖ=ëá~äáÅ=~ÅáÇI=ëáåÅÉ=íÜÉëÉ=êÉëáÇìÉë=~êÉ=îÉêó=

É~ëáäó=çñáÇáòÉÇ=íç=~äÇÉÜóÇÉë=ìëáåÖ=ëçÇáìã=éÉêáçÇ~íÉK=

4.6.2 Oxidizing the ligand 
iáÖ~åÇë=Åçåí~áåáåÖ=ÅáëJÇáçäë=~êÉ=çñáÇáòÉÇ=ïáíÜ=ëçÇáìã=ãÉí~éÉêáçÇ~íÉ=

íç=áåíêçÇìÅÉ=~äÇÉÜóÇÉ=Öêçìéë=ÄÉÑçêÉ=áããçÄáäáò~íáçåK=

lñáÇ~íáçå=çÑ=ÅáëJÇáçäë=íç=~äÇÉÜóÇÉë=ïáíÜ=éÉêáçÇ~íÉ=áë=~=ëáãéäÉ=~åÇ=ïÉää=

ÅÜ~ê~ÅíÉêáòÉÇ=ãÉíÜçÇ=çÑ=áåíêçÇìÅáåÖ=~äÇÉÜóÇÉ=Öêçìéë=áåíç=

ãçåçë~ÅÅÜ~êáÇÉ=êÉëáÇìÉë
1
K=qÜáë=ãÉíÜçÇ=áë=ëìáí~ÄäÉ=Ñçê=íÜÉ=ã~àçêáíó=çÑ=

éçäóë~ÅÅÜ~êáÇÉë=~åÇ=ÖäóÅçÅçåàìÖ~íÉëK=

j~íÉêá~äë=

NMM=ãj=ëçÇáìã=~ÅÉí~íÉ=ÄìÑÑÉê=ée=RKR=EÄìÑÑÉê=^F=

NM=ãj=ëçÇáìã=~ÅÉí~íÉ=ÄìÑÑÉê=ée=QKM=EÄìÑÑÉê=_F=

RM=ãj=ÑêÉëÜäó=éêÉé~êÉÇ=ëçÇáìã=ãÉí~éÉêáçÇ~íÉ=áå=ÄìÑÑÉê=^=

k^mJR=Åçäìãå=E^ãÉêëÜ~ã=_áçëÅáÉåÅÉëF=çê=çíÜÉê=ÇÉë~äíáåÖ=Åçäìãå=

aáëíáääÉÇ=ï~íÉê=Ejáääán∆==èì~äáíóF=

===================================================

1
=lÛpÜ~ååÉëëóI=aK=gK=~åÇ=táäÅÜÉâI=jK=ENVVMF=^å~äóíK=_áçÅÜÉãK=NVNI=NJUK=

4.6 Aldehyde coupling 
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RO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

mêçÅÉÇìêÉ=

mêÉé~êÉ=~=ÅçäÇ=ëçäìíáçå=çÑ=íÜÉ=äáÖ~åÇ=íç=ÄÉ=çñáÇáòÉÇ=áå=ÄìÑÑÉê=^=~í=

N=ãÖLãäI=íÜÉå=~ÇÇ=NLRM=îçäìãÉ=çÑ=ëçÇáìã=ãÉí~éÉêáçÇ~íÉ=ëçäìíáçå=

EÑáå~ä=éÉêáçÇ~íÉ=ÅçåÅÉåíê~íáçå=N=ãjFK=fåÅìÄ~íÉ=Ñçê=OM=ãáåìíÉë=çå=áÅÉK=

píçé=íÜÉ=êÉ~Åíáçå=Äó=ÇÉë~äíáåÖ=íÜÉ=ãáñíìêÉ=çå=~=ÇÉë~äíáåÖ=Åçäìãå=

ÉäìíÉÇ=ïáíÜ=ÄìÑÑÉê=_K=píçêÉ=íÜÉ=çñáÇáòÉÇ=äáÖ~åÇ=áå=íÜÉ=êÉÑêáÖÉê~íçêK=

qÜÉ=ÇÉÖêÉÉ=çÑ=çñáÇ~íáçå=áë=ãçëí=É~ëáäó=Éëíáã~íÉÇ=Äó=íÉëíáåÖ=

áããçÄáäáò~íáçå=íç=~=ÜóÇê~òáÇÉJ~Åíáî~íÉÇ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=

råçñáÇáòÉÇ=äáÖ~åÇ=áë=éêÉÑÉê~Ääó=ìëÉÇ=~ë=åÉÖ~íáîÉ=ÅçåíêçäK=fÑ=íÜÉ=êÉëìäíë=

áåÇáÅ~íÉ=áåëìÑÑáÅáÉåí=çñáÇ~íáçåI=áåÅêÉ~ëÉ=íÜÉ=íáãÉ=çÑ=çñáÇ~íáçåI=íÜÉ=

éÉêáçÇ~íÉ=ÅçåÅÉåíê~íáçå=çê=íÜÉ=çñáÇ~íáçå=íÉãéÉê~íìêÉK=

båòóã~íáÅ=çñáÇ~íáçå=çÑ=íÉêãáå~ä=Ö~ä~ÅíçëÉ=~åÇ=kJ~ÅÉíóäJaJÖ~ä~ÅíçëÉ=

êÉëáÇìÉë=ïáíÜ=Ö~ä~ÅíçëÉ=çñáÇ~ëÉ=áë=~å=~äíÉêå~íáîÉ=ãÉíÜçÇ=~ééäáÅ~ÄäÉ=íç=

ã~åó=ÖäóÅçéêçíÉáåë
1
K=få=ã~åó=Å~ëÉëI=éÉåìäíáã~íÉ=Ö~ä~ÅíçëÉ=êÉëáÇìÉë=

Å~å=ÄÉ=ÉñéçëÉÇ=Äó=íêÉ~íãÉåí=ïáíÜ=åÉìê~ãáåáÇ~ëÉ=ÄÉÑçêÉ=ÄÉáåÖ=çñáÇáòÉÇ=

ïáíÜ=Ö~ä~ÅíçëÉ=çñáÇ~ëÉK=

4.6.3 Required solutions 
ba`I=kep=~åÇ=ÉíÜ~åçä~ãáåÉ=~êÉ=áåÅäìÇÉÇ=áå=^ãáåÉ=`çìéäáåÖ=háí=

Ñêçã=_á~ÅçêÉK==

ba`= MKQ=j=NJÉíÜóäJPJEPJÇáãÉíÜóä~ãáåçéêçéóäFJ

Å~êÄçÇááãáÇÉ=áå=ï~íÉê=

kep= MKN=j=kJÜóÇêçñóëìÅÅáåáãáÇÉ=áå=ï~íÉê=

eóÇê~òáåÉG=çê=

Å~êÄçÜóÇê~òáÇÉ=

R=ãj=ÜóÇê~òáåÉ=çê=Å~êÄçÜóÇê~òáÇÉ=áå=ï~íÉê=

bíÜ~åçä~ãáåÉ= N=j=ÉíÜ~åçä~ãáåÉJe`ä=ée=UKR=

`ó~åçÄçêçJ

ÜóÇêáÇÉ=

MKN=j=ëçÇáìã=Åó~åçÄçêçÜóÇêáÇÉ=áå=MKN=j=

ëçÇáìã=~ÅÉí~íÉ=ée=QKM=

iáÖ~åÇ= qóéáÅ~ääó=OMÓRM=”ÖLãä=áå=áããçÄáäáò~íáçå=ÄìÑÑÉê=

=

Gt~êåáåÖ=

=eóÇê~òáåÉ=áë=ÉñíêÉãÉäó=íçñáÅK=`~êÄçÜóÇê~òáÇÉ=áë=êÉÅçããÉåÇÉÇ=~ë=

~å=~äíÉêå~íáîÉ=êÉ~ÖÉåíK=

===================================================

1
=^îáÖ~ÇI=bKI=^ã~ê~äI=aKI=^ëÉåëáçI=`K=~åÇ=eçêÉÅâÉêI=_KiK=ENVSOF=gK=_áçäK=

`ÜÉãK=OPTI=OTPSK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= RP=

îÉêëáçå=^^=

=

4.6.4 Immobilization procedure 
fåàÉÅíáçå= oÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=

NK=ba`Lkep=

E~Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=P=ãáå=

OK=eóÇê~òáåÉ=çê=

Å~êÄçÜóÇê~òáÇÉ=EáåíêçÇìÅÉ=

ÜóÇê~òáÇÉ=ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

PK=bíÜ~åçä~ãáåÉ=

EÇÉ~Åíáî~íÉ=ÉñÅÉëë=êÉ~ÅíáîÉ=

ÖêçìéëF=

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

QK=iáÖ~åÇ=

EáããçÄáäáòÉ=íÜÉ=äáÖ~åÇF==

cäçï=ê~íÉ=RÓNM=”äLãáå=

`çåí~Åí=íáãÉ=SÓT=ãáå=

RK=`ó~åçÄçêçÜóÇêáÇÉ=

Eëí~ÄáäáòÉ=íÜÉ=ÄçåÇF=

cäçï=ê~íÉ=O=”äLãáå=

`çåí~Åí=íáãÉ=OM=ãáå=

=

oÉÅçããÉåÇÉÇ=Ñäçï=ê~íÉë=~åÇ=Åçåí~Åí=íáãÉë=Ñçê=çéíáã~ä=

áããçÄáäáò~íáçå=ã~ó=î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=_á~ÅçêÉ=ëóëíÉãëK=

4.6.5 Results 
^=ëÅÜÉã~íáÅ=ëÉåëçêÖê~ã=Ñçê=~äÇÉÜóÇÉ=ÅçìéäáåÖ=áë=ëÜçïå=áå=cáÖìêÉ=

QJNVK=

=
Figure 4-19. Schematic sensorgram showing the results of aldehyde 
coupling. 

=

=
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RQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

cçê=Å~éíìêáåÖ=~ééêç~ÅÜÉëI=íÜÉ=Å~éíìêáåÖ=ãçäÉÅìäÉ=áë=åçêã~ääó=~íí~ÅÜÉÇ=

íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=ìëáåÖ=çåÉ=çÑ=íÜÉ=Åçî~äÉåí=ãÉíÜçÇë=ÇÉëÅêáÄÉÇ=

~ÄçîÉK=iáÖ~åÇ=áë=íÜÉå=Å~éíìêÉÇ=Äó=~=ëáãéäÉ=áåàÉÅíáçå=çÑ=äáÖ~åÇ=ëçäìíáçå=

áå=~=ëìáí~ÄäÉ=ÄìÑÑÉêK=qÜÉ=~ãçìåí=çÑ=Å~éíìêÉÇ=äáÖ~åÇ=ã~ó=ëçãÉíáãÉë=ÄÉ=

êÉÖìä~íÉÇ=Äó=~ÇàìëíáåÖ=íÜÉ=äáÖ~åÇ=ÅçåÅÉåíê~íáçå=~åÇ=Åçåí~Åí=íáãÉI=

~äíÜçìÖÜ=êÉÖìä~íáçå=çÑ=íÜÉ=~ãçìåí=çÑ=áããçÄáäáòÉÇ=Å~éíìêáåÖ=ãçäÉÅìäÉ=

áë=ÖÉåÉê~ääó=~=ãçêÉ=êÉäá~ÄäÉ=~ééêç~ÅÜK=

pÉîÉê~ä=Å~éíìêáåÖ=~ééêç~ÅÜÉë=êÉäó=çå=áåíÉê~Åíáçå=çÑ=íÜÉ=Å~éíìêáåÖ=

ãçäÉÅìäÉ=ïáíÜ=íÜÉ=ìåãçÇáÑáÉÇ=äáÖ~åÇ=çê=ïáíÜ=~=äáÖ~åÇ=íÜ~í=Ü~ë=ÄÉÉå=

ãçÇáÑáÉÇ=ìëáåÖ=êÉÅçãÄáå~åí=íÉÅÜåáèìÉë=íç=áåíêçÇìÅÉ=~=ëìáí~ÄäÉ=

Å~éíìêáåÖ=ëáíÉK=`~éíìêáåÖ=çå=pÉåëçê=`Üáé=p^=áë=~å=ÉñÅÉéíáçå=íç=íÜáë=

ÖÉåÉê~äáò~íáçåI=ëáåÅÉ=Äáçíáå=áë=ìëì~ääó=áåíêçÇìÅÉÇ=áåíç=íÜÉ=äáÖ~åÇ=Äó=

ÅÜÉãáÅ~ä=íÉÅÜåáèìÉë=áå=îáíêçK==

4.7.1 Biotinylation for streptavidin-biotin capture 
^=ê~åÖÉ=çÑ=ãÉíÜçÇë=~åÇ=ÅçããÉêÅá~ä=êÉ~ÖÉåíë=Ñçê=äáÖ~åÇ=Äáçíáåóä~íáçå=

áë=~î~áä~ÄäÉW=íÜÉ=ÅÜçáÅÉ=çÑ=ãÉíÜçÇ=ïáää=ÇÉéÉåÇ=ä~êÖÉäó=çå=íÜÉ=å~íìêÉ=çÑ=

íÜÉ=äáÖ~åÇK=oÉ~ÖÉåíë=ïáíÜ=äçåÖ=ëé~ÅÉê=~êãë=Å~å=ÄÉ=ìëÉÇ=íç=ëÉé~ê~íÉ=íÜÉ=

Äáçíáå=êÉëáÇìÉ=Ñêçã=íÜÉ=äáÖ~åÇ=ãçäÉÅìäÉ=~åÇ=êÉÇìÅÉ=ëíÉêáÅ=ÜáåÇê~åÅÉ=

ÉÑÑÉÅíë=áå=áããçÄáäáò~íáçå=~åÇ=~å~äóëáëK==

pìÄëíáíìíáçå=äÉîÉäë=~êçìåÇ=N=Äáçíáå=êÉëáÇìÉ=éÉê=äáÖ~åÇ=ãçäÉÅìäÉ=~êÉ=

êÉÅçããÉåÇÉÇ=Ñçê=Å~éíìêÉ=çå=ëíêÉéí~îáÇáåK=få=ÖÉåÉê~äI=íÜÉ=ÅçåÇáíáçåë=

êÉÅçããÉåÇÉÇ=Ñçê=Äáçíáåóä~íáçå=çÑ=éêçíÉáåë=ïáíÜ=ÅçããÉêÅá~ä=êÉ~ÖÉåíë=

íÉåÇ=íç=ÖáîÉ=ÜáÖÜÉê=ëìÄëíáíìíáçå=äÉîÉäëI=êÉëìäíáåÖ=áå=ãìäíáJéçáåí=

~íí~ÅÜãÉåí=çÑ=íÜÉ=äáÖ~åÇ=íç=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=ÅçåëÉèìÉåí=áãé~áêãÉåí=çÑ=

~ëë~ó=éÉêÑçêã~åÅÉK=fÑ=íÜÉ=êÉ~ÖÉåí=ëìééäáÉê=ÇçÉë=åçí=éêçîáÇÉ=ÖìáÇÉäáåÉë=

Ñçê=êÉÖìä~íáåÖ=íÜÉ=äÉîÉä=çÑ=ëìÄëíáíìíáçåI=íêó=ìëáåÖ=äçïÉê=êÉ~ÖÉåí=

ÅçåÅÉåíê~íáçå=~åÇLçê=ëÜçêíÉê=êÉ~Åíáçå=íáãÉëK=

fí=áë=áãéçêí~åí=íÜ~í=ÉñÅÉëë=Äáçíáåóä~íáçå=êÉ~ÖÉåí=áë=êÉãçîÉÇ=Ñêçã=íÜÉ=

äáÖ~åÇ=ÄÉÑçêÉ=Å~éíìêÉ=çå=ëíêÉéí~îáÇáåK=aÉë~äíáåÖ=Åçäìãåë=~êÉ=ÖÉåÉê~ääó=

ëìáí~ÄäÉ=Ñçê=ã~ÅêçãçäÉÅìä~ê=äáÖ~åÇëK=jçêÉ=ëÉäÉÅíáîÉ=ÅÜêçã~íçÖê~éÜáÅ=

íÉÅÜåáèìÉë=ëìÅÜ=~ë=ÜáÖÜÉê=êÉëçäìíáçå=ÖÉä=Ñáäíê~íáçå=çê=êÉîÉêëÉÇ=éÜ~ëÉ=

ÅÜêçã~íçÖê~éÜó=Å~å=ÄÉ=ìëÉÇ=Ñçê=ëã~ääÉê=äáÖ~åÇëK=

pÉîÉê~ä=ãÉíÜçÇë=~êÉ=~î~áä~ÄäÉ=Ñçê=ÇÉíÉêãáåáåÖ=íÜÉ=äÉîÉä=çÑ=äáÖ~åÇ=

Äáçíáåóä~íáçåK=péÉÅíêçéÜçíçãÉíêáÅ=ãÉíÜçÇë=Ä~ëÉÇ=çå=Çáëéä~ÅÉãÉåí=çÑ=

ÄçìåÇ=ÅÜêçãçéÜçêÉë=Ñêçã=~îáÇáå=Äó=íÜÉ=Äáçíáåóä~íÉÇ=äáÖ~åÇ=EÉKÖK=íÜÉ=

e^_^=ãÉíÜçÇ=ìëáåÖ=QDJÜóÇêçñó~òçJÄÉåòÉåÉJOJÅ~êÄçñóäáÅ=~ÅáÇ
1
F=~êÉ=

ÖÉåÉê~ääó=É~ëó=íç=éÉêÑçêã=Äìí=Ü~îÉ=äçï=ëÉåëáíáîáíó=~åÇ=êÉèìáêÉ=

êÉä~íáîÉäó=ä~êÖÉ=èì~åíáíáÉë=çÑ=Äáçíáåóä~íÉÇ=äáÖ~åÇK=jçêÉ=ëÉåëáíáîÉ=~ëë~óë=

Ä~ëÉÇ=çå=ÉKÖK=Éåòóã~íáÅI=ÅÜÉãáäìãáåÉëÅÉåí=çê=ÑäìçêÉëÅÉåí=ÇÉíÉÅíáçå=~êÉ=

===================================================

1
=`áÑçåÉääáI=gK=^K=ENVSUFI=`~êÄçÜóÇê~íÉ=oÉëÉ~êÅÜ=UI=OPPK=

4.7 Ligand modification for capturing 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= RR=

îÉêëáçå=^^=

=

î~äì~ÄäÉ=ïÜÉå=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=áë=äáãáíÉÇK=aÉí~áäÉÇ=ÇÉëÅêáéíáçåë=çÑ=

~=î~êáÉíó=çÑ=ãÉíÜçÇë=ã~ó=ÄÉ=ÑçìåÇ=áå=íÜÉ=äáíÉê~íìêÉ
1
K=

=

===================================================

1
=pÉÉ=Ñçê=Éñ~ãéäÉ=jÉíÜçÇë=áå=båòóãçäçÖó=îçäK=Q=ENVUUFK=
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RS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= RT=

îÉêëáçå=^^=

=

5. Hydrophobic adsorption 
methods 

qÜáë=ÅÜ~éíÉê=ÇÉëÅêáÄÉë=éêçÅÉÇìêÉë=Ñçê=~íí~ÅÜáåÖ=äáéáÇ=ãÉãÄê~åÉë=~åÇ=

îÉëáÅäÉë=íç=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=

=

qÜÉ=ÖçäÇ=Ñáäã=çå=pÉåëçê=`Üáé=em^=áë=ÅçîÉêÉÇ=ïáíÜ=~=Ñä~í=ä~óÉê=çÑ=äçåÖJ

ÅÜ~áå=~äâ~åÉíÜáçä=ãçäÉÅìäÉë=éêÉëÉåíáåÖ=~=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=ëìáí~ÄäÉ=

Ñçê=~Çëçêéíáçå=çÑ=éçä~ê=äáéáÇ=ãçåçä~óÉêëK=iáÖ~åÇ=ãçäÉÅìäÉë=Å~å=ÄÉ=

ÉãÄÉÇÇÉÇ=áå=çê=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=äáéáÇ=ãçåçä~óÉêK=

5.1.1 Preparation for use 
qÜÉ=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=çå=pÉåëçê=`Üáé=em^=áë=áåÜÉêÉåíäó=!ëíáÅâóÒ=

~åÇ=íÉåÇë=íç=~ÇëçêÄ=~=ïáÇÉ=ê~åÖÉ=çÑ=ãçäÉÅìäÉë=~åÇ=é~êíáÅäÉëI=~åÇ=~äëç=

íç=ÄáåÇ=ãáÅêçëÅçéáÅ=~áê=ÄìÄÄäÉë=Ñêçã=ÄìÑÑÉêëK=fí=áë=ÉëëÉåíá~ä=Ñçê=

ëìÅÅÉëëÑìä=ìëÉ=çÑ=pÉåëçê=`Üáé=em^=íÜ~í=áåëíêìãÉåíë=~êÉ=âÉéí=

ëÅêìéìäçìëäó=ÅäÉ~å=~åÇ=íÜ~í=ÄìÑÑÉêë=~êÉ=íÜçêçìÖÜäó=ÇÉÖ~ëëÉÇK=oìååáåÖ=

ÄìÑÑÉê=ãìëí=ÄÉ=ÇÉíÉêÖÉåíJÑêÉÉK=

fåëíêìãÉåí=ÅäÉ~åáåÖ=~åÇ=ã~áåíÉå~åÅÉ=

båëìêÉ=íÜ~í=íÜÉ=_á~ÅçêÉ=áåëíêìãÉåí=áë=éêçéÉêäó=ã~áåí~áåÉÇ=~åÇ=ÅäÉ~åÉÇI=

~åÇ=íÜ~í=~ää=íê~ÅÉë=çÑ=ÇÉíÉêÖÉåí=ìëÉÇ=áå=çíÜÉê=~ëë~óë=~êÉ=êÉãçîÉÇ=ÄÉÑçêÉ=

ÇçÅâáåÖ=pÉåëçê=`Üáé=em^K=qÜÉ=ÑçääçïáåÖ=ÅäÉ~åáåÖ=éêçÅÉÇìêÉ=áë=

êÉÅçããÉåÇÉÇ=~ë=~=êçìíáåÉ=Ñçê=~ää=áåëíêìãÉåíëK=oìå=íÜÉ=éêçÅÉÇìêÉ=ïáíÜ=

~=Ää~åâ=pÉåëçê=`Üáé=`jR=çê=j~áåíÉå~åÅÉ=`Üáé=ÇçÅâÉÇ=áå=íÜÉ=

áåëíêìãÉåíW=

NK= oìå=Desorb=ÑçääçïÉÇ=Äó=Sanitize=~ÅÅçêÇáåÖ=íç=íÜÉ=áåëíêìãÉåí=

ã~áåíÉå~åÅÉ=áåëíêìÅíáçåëK=

OK= pïáíÅÜ=íç=ÇáëíáääÉÇ=ï~íÉê=~ë=êìååáåÖ=ÄìÑÑÉê=ìëáåÖ=íÜÉ=ÄìÑÑÉê=ÅÜ~åÖÉ=

éêçÅÉÇìêÉë=êÉÅçããÉåÇÉÇ=Ñçê=íÜÉ=áåëíêìãÉåíK=

PK= ^ääçï=íÜÉ=áåëíêìãÉåí=íç=êìå=çå=Standby=çê=çå=~=äçï=Åçåíáåìçìë=

Ñäçï=ê~íÉ=çîÉêåáÖÜí=ïáíÜ=ÇáëíáääÉÇ=ï~íÉêK=

QK= pïáíÅÜ=íç=íÜÉ=EÇÉíÉêÖÉåíJÑêÉÉF=êìååáåÖ=ÄìÑÑÉê=Ñçê=íÜÉ=ÉñéÉêáãÉåíI=

~Ö~áå=ìëáåÖ=íÜÉ=êÉÅçããÉåÇÉÇ=ÄìÑÑÉê=ÅÜ~åÖÉ=éêçÅÉÇìêÉK=

fÑ=íÜÉ=áåëíêìãÉåí=Ü~ë=êÉÅÉåíäó=ÄÉÉå=ìëÉÇ=ïáíÜ=ë~ãéäÉë=âåçïå=íç=ÄÉ=

ÇáÑÑáÅìäí=íç=ÅäÉ~å=çìí=çÑ=íÜÉ=Ñäçï=ëóëíÉãI=áí=ã~ó=ÄÉ=åÉÅÉëë~êó=íç=êìå=

5.1 Monolayer adsorption on Sensor Chip HPA 
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RU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

ëÉîÉê~ä=Desorb=~åÇ=Sanitize=ÅóÅäÉë=ÄÉÑçêÉ=ï~ëÜáåÖ=ïáíÜ=ï~íÉê=~åÇ=

ëïáíÅÜáåÖ=íç=êìååáåÖ=ÄìÑÑÉêK=

hÉÉé=íÜÉ=áåëíêìãÉåí=éêçéÉêäó=ã~áåí~áåÉÇ=~ÅÅçêÇáåÖ=íç=íÜÉ=

êÉÅçããÉåÇÉÇ=éêçÅÉÇìêÉëI=~åÇ=íêó=íç=~îçáÇ=ëïáíÅÜáåÖ=ÄÉíïÉÉå=pÉåëçê=

`Üáé=em^=ÉñéÉêáãÉåíë=~åÇ=~ëë~óë=çå=çíÜÉê=ëÉåëçê=ÅÜáéë=íÜ~í=êÉèìáêÉ=

ÇÉíÉêÖÉåí=áå=íÜÉ=êìååáåÖ=ÄìÑÑÉêK=

_ìÑÑÉêë=~åÇ=çíÜÉê=ëçäìíáçåë=

j~âÉ=ëìêÉ=~ää=ÄìÑÑÉêë=~åÇ=êÉÖÉåÉê~íáçå=ëçäìíáçåë=~êÉ=éêçéÉêäó=ÑáäíÉêÉÇ=

~åÇ=íÜçêçìÖÜäó=ÇÉÖ~ëëÉÇK=aÉíÉêÖÉåíë=ëÜçìäÇ=åçí=ÄÉ=ìëÉÇK==

aÉÖ~ëëáåÖ=áë=é~êíáÅìä~êäó=áãéçêí~åí=áÑ=ÉñéÉêáãÉåíë=~êÉ=êìå=~í=

íÉãéÉê~íìêÉë=~ÄçîÉ=ORø`K=

5.1.2 Liposome preparation and adsorption 

mêÉé~êáåÖ=äáéçëçãÉë=

iáéçëçãÉë=Ñçê=~Çëçêéíáçå=çå=pÉåëçê=`Üáé=em^=ëÜçìäÇ=ÄÉ=éêÉé~êÉÇ=áå=

êìååáåÖ=ÄìÑÑÉêI=ìëáåÖ=ëí~åÇ~êÇ=äáéçëçãÉ=éêÉé~ê~íáçå=íÉÅÜåáèìÉë
1
K=

pã~ää=äáéçëçãÉëI=ëìÅÜ=~ë=íÜçëÉ=çÄí~áåÉÇ=Äó=Éñíêìëáçå=íÜêçìÖÜ=~=RM=åã=

éçêÉ=ëáòÉ=ÑáäíÉêI=ïáää=~ÇëçêÄ=Ñ~ëíÉê=íç=íÜÉ=ëìêÑ~ÅÉ=íÜ~å=äáéçëçãÉë=ïáíÜ=

ä~êÖÉê=Çá~ãÉíÉêë=~åÇ=ÖáîÉ=ÄÉííÉê=ÅçîÉê~ÖÉ=çÑ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=

jÉãÄê~åÉJ~ëëçÅá~íÉÇ=éêçíÉáåë=ã~ó=ÄÉ=áåÅäìÇÉÇ=ïáíÜ=íÜÉ=äáéçëçãÉë
2
I=

~äíÜçìÖÜ=áåÅçêéçê~íáçå=çÑ=íê~åëãÉãÄê~åÉ=éêçíÉáåë=áë=åçí=~ééêçéêá~íÉ=

ëáåÅÉ=íÜÉ=äáéáÇë=~ÇëçêÄ=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áå=~=ãçåçä~óÉê=EÜ~äÑJ

ãÉãÄê~åÉF=ëíêìÅíìêÉ=EëÉÉ=cáÖìêÉ=PJSFK=

mêÉé~êáåÖ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

qç=ãáåáãáòÉ=~Çëçêéíáçå=çÑ=ìåï~åíÉÇ=ã~íÉêá~ä=Ñêçã=íÜÉ=~áê=~åÇ=

êìååáåÖ=ÄìÑÑÉê=çå=íç=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉI=íÜÉ=íáãÉë=ÄÉíïÉÉå=

çéÉåáåÖ=íÜÉ=ëÉ~äÉÇ=ÅÜáé=é~Åâ~ÖÉI=ÇçÅâáåÖ=íÜÉ=ÅÜáé=áå=íÜÉ=áåëíêìãÉåí=

~åÇ=Åç~íáåÖ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=äáéáÇë=ëÜçìäÇ=ÄÉ=âÉéí=~ë=ëÜçêí=~ë=éçëëáÄäÉK=

aç=åçí=çéÉå=íÜÉ=é~Åâ~ÖÉ=çê=ÇçÅâ=íÜÉ=ÅÜáé=ìåíáä=íÜÉ=äáéçëçãÉë=~êÉ=

éêÉé~êÉÇ=~åÇ=êÉ~Çó=Ñçê=ìëÉK=

cçääçï=íÜÉ=éêçÅÉÇìêÉ=ÄÉäçï=íç=Åç~í=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉ=ïáíÜ=~=

äáéáÇ=ãçåçä~óÉêW=

NK= t~ëÜ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=~=RJãáåìíÉ=áåàÉÅíáçå=çÑ=QM=ãj=çÅíóä=

ÖäìÅçëáÇÉ=EåJçÅíóä=βJaJÖäìÅçéóê~åçëáÇÉF=áå=ï~íÉêK=

===================================================

1
=pÉÉ=Ñçê=Éñ~ãéäÉ=eçéÉI=jK=gK=Éí=~ä=ENVURF=_áçÅÜáãK=_áçéÜóëK=^Åí~=UNOI=RRJSRK==

2
=`ççéÉêI=jK=^KI=e~åëëçåI=^KI=i∏Ñ™ëI=pK=~åÇ=táääá~ãëI=aK=eK=EOMMMF=^å~äóíK=

_áçÅÜÉãK=OTTI=NVSJOMRK=



_____________________________________________________Hydrophobic adsorption methods 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= RV=

îÉêëáçå=^^=

=

OK= fåàÉÅí=íÜÉ=äáéçëçãÉ=éêÉé~ê~íáçå=~í=~=äçï=Ñäçï=ê~íÉ=EOÓNM=”äLãáåFI=

ëí~êíáåÖ=ÇáêÉÅíäó=~ÑíÉê=íÜÉ=çÅíóä=ÖäìÅçëáÇÉ=ï~ëÜK=^=äáéçëçãÉ=

ÅçåÅÉåíê~íáçå=çÑ=MKR=ãj=ïáíÜ=êÉëéÉÅí=íç=éÜçëéÜçäáéáÇë=áë=ìëì~ääó=

ëìÑÑáÅáÉåíK=qÜÉ=éêçÅÉëë=çÑ=Åç~íáåÖ=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉ=ìëì~ääó=

í~âÉë=MKRÓP=Üçìêë=ÇÉéÉåÇáåÖ=çå=äáéáÇ=ÅçãéçëáíáçåI=äáéçëçãÉ=ëáòÉ=

~åÇ=íÉãéÉê~íìêÉK=pã~ää=äáéçëçãÉë=~ÇëçêÄ=Ñ~ëíÉê=íÜ~å=ä~êÖÉê=çåÉëK=

^í=íÉãéÉê~íìêÉë=ÄÉäçï=íÜÉ=éÜ~ëÉ=íê~åëáíáçå=íÉãéÉê~íìêÉ=EqÅF=Ñçê=

íÜÉ=äáéáÇ=ãáñíìêÉI=~Çëçêéíáçå=ã~ó=ÄÉ=ëäçï=~åÇ=íÜÉ=äáéáÇë=ã~ó=åçí=

Ñçêã=~=ãçåçä~óÉê=çå=íÜÉ=ëìêÑ~ÅÉK=^Çëçêéíáçå=áë=ëÉÉå=~ë=~=ëíÉ~Çó=

áåÅêÉ~ëÉ=áå=êÉëéçåëÉI=ïÜáÅÜ=Ñä~ííÉåë=çìí=~ë=íÜÉ=ëìêÑ~ÅÉ=ÅçîÉê~ÖÉ=

~ééêç~ÅÜÉë=ÅçãéäÉíáçåK=fí=áë=áãéçêí~åí=íç=ÅçîÉê=íÜÉ=ëìêÑ~ÅÉ=~ë=

ÅçãéäÉíÉäó=~ë=éçëëáÄäÉ=ïáíÜ=äáéáÇë=EëÉÉ=ÄÉäçïFK=j~ñáãìã=

êÉëéçåëÉë=êÉ~ÅÜÉÇ=~êÉ=ìëì~ääó=áå=íÜÉ=êÉÖáçå=çÑ=NRMMÓOMMM=orW=áÑ=

íÜÉ=êÉëéçåëÉ=áë=ëáÖåáÑáÅ~åíäó=äçïÉêI=íÜáë=ã~ó=ÄÉ=~å=áåÇáÅ~íáçå=íÜ~í=

ëìêÑ~ÅÉ=ÅçîÉê~ÖÉ=áë=áå~ÇÉèì~íÉK=

PK= ^í=íÜáë=ëí~ÖÉI=äáéáÇë=ã~ó=ÄÉ=éêÉëÉåí=çå=íÜÉ=ëìêÑ~ÅÉ=áå=~=î~êáÉíó=çÑ=

ÑçêãëI=áåÅäìÇáåÖ=é~êíá~ääó=ÑìëÉÇ=äáéçëçãÉë=~åÇ=ãìäíáJä~óÉêÉÇ=

ëíêìÅíìêÉëK=t~ëÜ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=~=ëÜçêí=áåàÉÅíáçå=EMKRÓN=

ãáåìíÉëF=çÑ=NMÓNMM=ãj=k~le=íç=êÉãçîÉ=íÜÉëÉ=äççëÉäó=ÄçìåÇ=

ëíêìÅíìêÉë=áÑ=íÜÉ=Ä~ëÉäáåÉ=áë=ìåëí~ÄäÉK=

qÉëíáåÖ=íÜÉ=ëìêÑ~ÅÉ=

qÜÉ=íÉåÇÉåÅó=çÑ=íÜÉ=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=çå=íÜÉ=ëÉåëçê=ÅÜáé=íç=ÄáåÇ=

éêçíÉáåë=áåÇáëÅêáãáå~íÉäó=áë=ä~êÖÉäó=Éäáãáå~íÉÇ=ïÜÉå=íÜÉ=ëìêÑ~ÅÉ=áë=

ÅçîÉêÉÇ=Äó=~=äáéáÇ=ãçåçä~óÉê=EïÜáÅÜ=éêÉëÉåíë=íÜÉ=éçä~ê=ÜóÇêçéÜáäáÅ=

ëáÇÉ=çÑ=íÜÉ=ãçåçä~óÉê=íç=íÜÉ=ëçäìíáçåFK==

qç=ÖÉí=~å=áåÇáÅ~íáçå=çÑ=íÜÉ=ÉñíÉåí=çÑ=ëìêÑ~ÅÉ=ÅçîÉê~ÖÉI=éÉêÑçêã=~=

RJãáåìíÉ=áåàÉÅíáçå=çÑ=ÄçîáåÉ=ëÉêìã=~äÄìãáå=E_p^F=çê=~å=~ééäáÅ~íáçåJ

ëéÉÅáÑáÅ=åÉÖ~íáîÉ=Åçåíêçä=éêçíÉáå=~í=MKN=ãÖLãä=áå=êìååáåÖ=ÄìÑÑÉêK=^å=

ìåÅç~íÉÇ=ëìêÑ~ÅÉ=ï~ëÜÉÇ=ïáíÜ=çÅíóä=ÖäìÅçëáÇÉ=ïáää=íóéáÅ~ääó=ÄáåÇ=~Äçìí=

NMMM=or=çÑ=_p^I=ïÜÉêÉ~ë=~=ëìêÑ~ÅÉ=Ñìääó=ÅçîÉêÉÇ=ïáíÜ=Çáãóêáëíçóä=

éÜçëéÜ~íáÇóäÅÜçäáåÉ=Eajm`F=çê=é~äãáíçóäçäÉçóä=éÜçëéÜ~íáÇóäÅÜçäáåÉ=

Emlm`F=ïáää=ÄáåÇ=äÉëë=íÜ~å=NMM=orK==

fåàÉÅíáåÖ=_p^=çê=~åçíÜÉê=áêêÉäÉî~åí=éêçíÉáå=éêáçê=íç=íÜÉ=~ëë~ó=Å~å=ÜÉäé=

íç=êÉÇìÅÉ=ìåï~åíÉÇ=ÄáåÇáåÖ=çÑ=ë~ãéäÉ=ÅçãéçåÉåíë=íç=íÜÉ=ëìêÑ~ÅÉ=Äó=

ÄäçÅâáåÖ=~åó=ÉñéçëÉÇ=ÜóÇêçéÜçÄáÅ=~êÉ~ë=çå=íÜÉ=ëÉåëçê=ÅÜáéK=

=

pÉåëçê=`Üáé=iN=Ü~ë=~=ëìêÑ~ÅÉ=Åç~íÉÇ=ïáíÜ=Å~êÄçñóãÉíÜóä=ÇÉñíê~å=íÜ~í=

áë=é~êíá~ääó=ãçÇáÑáÉÇ=ïáíÜ=äáéçéÜáäáÅ=ëìÄëíáíìÉåíëI=ÖáîáåÖ=íÜÉ=ëìêÑ~ÅÉ=

~ãéÜáéÜáäáÅ=éêçéÉêíáÉëK=qÜÉ=ëìêÑ~ÅÉ=éêçîáÇÉë=ëáíÉë=Ñçê=~íí~ÅÜãÉåí=çÑ=

äáéáÇ=ãÉãÄê~åÉë=EíÜêçìÖÜ=áåëÉêíáçå=çÑ=íÜÉ=äáéçéÜáäáÅ=ëìÄëíáíìÉåíë=áåíç=

íÜÉ=ãÉãÄê~åÉF=ïÜáäÉ=~í=íÜÉ=ë~ãÉ=íáãÉ=ã~áåí~áåáåÖ=íÜÉ=ÜóÇêçéÜáäáÅ=

ëìêÑ~ÅÉ=éêçéÉêíáÉë=~åÇ=Åçî~äÉåí=áããçÄáäáò~íáçå=éçíÉåíá~ä=çÑ=`jJëÉêáÉë=

ëÉåëçê=ÅÜáéëK==

5.2 Liposome attachment on Sensor Chip L1 



Hydrophobic adsorption methods_____________________________________________________  

SM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

5.2.1 Preparations for use 
qÜÉ=ëìÄëíáíìíÉÇ=ëìêÑ~ÅÉ=ã~íêáñ=çå=pÉåëçê=`Üáé=iN=ÇçÉë=åçí=Ü~îÉ=íÜÉ=

ë~ãÉ=!ëíáÅâóÒ=ÅÜ~ê~ÅíÉêáëíáÅë=~ë=íÜÉ=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=çÑ=pÉåëçê=

`Üáé=em^I=~åÇ=ÇÉã~åÇë=Ñçê=ÅäÉ~åäáåÉëë=~åÇ=áåëíêìãÉåí=ã~áåíÉå~åÅÉ=

~êÉ=äÉëë=êáÖçêçìë=íÜ~å=ïáíÜ=pÉåëçê=`Üáé=em^K=fí=áë=ÜçïÉîÉê=áãéçêí~åí=

íÜ~í=~ää=íê~ÅÉë=çÑ=ÇÉíÉêÖÉåí=~êÉ=êÉãçîÉÇ=Ñêçã=íÜÉ=Ñäçï=ëóëíÉã=~åÇ=íÜ~í=

ÄìÑÑÉêë=~êÉ=ÇÉíÉêÖÉåíJÑêÉÉK=fÑ=íÜÉ=áåëíêìãÉåí=Ü~ë=ÄÉÉå=ìëÉÇ=êÉÅÉåíäó=

ïáíÜ=ÇÉíÉêÖÉåíJÅçåí~áåáåÖ=ÄìÑÑÉêëI=~=ÅäÉ~åáåÖ=êçìíáåÉ=ëìÅÜ=~ë=íÜ~í=

ÇÉëÅêáÄÉÇ=áå=pÉÅíáçå=RKNKN=áë=êÉÅçããÉåÇÉÇK=

5.2.2 Liposome preparation and adsorption 

mêÉé~êáåÖ=äáéçëçãÉë=

iáéçëçãÉë=Ñçê=~Çëçêéíáçå=çå=pÉåëçê=`Üáé=iN=ëÜçìäÇ=ÄÉ=éêÉé~êÉÇ=áå=

êìååáåÖ=ÄìÑÑÉêI=ìëáåÖ=ëí~åÇ~êÇ=äáéçëçãÉ=éêÉé~ê~íáçå=íÉÅÜåáèìÉëK=

råäáâÉ=~Çëçêéíáçå=íç=pÉåëçê=`Üáé=em^I=íÜÉ=ê~íÉ=çÑ=~Çëçêéíáçå=íç=

pÉåëçê=`Üáé=iN=áë=åçí=ëáÖåáÑáÅ~åíäó=~ÑÑÉÅíÉÇ=Äó=äáéçëçãÉ=ëáòÉK=_çíÜ=

ãÉãÄê~åÉJ~ëëçÅá~íÉÇ=~åÇ=íê~åëãÉãÄê~åÉ=éêçíÉáåë=ã~ó=ÄÉ=

áåÅçêéçê~íÉÇ=áåíç=íÜÉ=äáéçëçãÉëK=

mêÉé~êáåÖ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

cçääçï=íÜÉ=éêçÅÉÇìêÉ=ÄÉäçï=íç=~íí~ÅÜ=äáéçëçãÉë=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉW=

NK= t~ëÜ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=êÉéÉ~íÉÇ=E~í=äÉ~ëí=OF=ëÜçêí=áåàÉÅíáçåë=çÑ=

ÇÉíÉêÖÉåí=ëìÅÜ=~ë=OM=ãj=`e^mp=EPJEEPJÅÜçä~ãáÇçéêçéóäFJ

ÇáãÉíÜóä~ããçåáçFJNJéêçé~åÉ=ëìäÑçå~íÉF=çê=QM=ãj=çÅíóä=

ÖäìÅçëáÇÉ=áå=ï~íÉêI=çê=ïáíÜ=OWP=áëçéêçé~åçäWRM=ãj=k~leK=fí=áë=

áãéçêí~åí=íç=ï~ëÜ=íÜÉ=åÉÉÇäÉ=~åÇ=Ñäçï=ëóëíÉã=EáåÅäìÇáåÖ=íÜÉ=

ë~ãéäÉ=äáåÉ=áå=íÜÉ=fc`F=íÜçêçìÖÜäóK=

OK= fåàÉÅí=íÜÉ=äáéçëçãÉ=éêÉé~ê~íáçå=~í=~=äçï=Ñäçï=ê~íÉ=EOÓNM=”äLãáåFK=

^=äáéçëçãÉ=ÅçåÅÉåíê~íáçå=çÑ=MKR=ãj=ïáíÜ=êÉëéÉÅí=íç=

éÜçëéÜçäáéáÇë=áë=ìëì~ääó=ëìÑÑáÅáÉåíK=iáéçëçãÉ=~Çëçêéíáçå=áë=ìëì~ääó=

~ÇÉèì~íÉ=ïáíÜáå=~=ÑÉï=ãáåìíÉëI=~äíÜçìÖÜ=áåàÉÅíáçåë=çÑ=~å=Üçìê=çê=

ãçêÉ=Å~å=ÄÉ=êÉèìáêÉÇ=íç=çÄí~áå=ã~ñáãìã=ÅçîÉê~ÖÉK=^Çëçêéíáçå=áë=

ëÉÉå=~ë=~å=áåÅêÉ~ëÉ=áå=êÉëéçåëÉI=ïÜáÅÜ=Ñä~ííÉåë=çìí=~ë=íÜÉ=ëìêÑ~ÅÉ=

ÅçîÉê~ÖÉ=~ééêç~ÅÜÉë=ÅçãéäÉíáçåK=

=

cçêã~íáçå=çÑ=~=ëí~ÄäÉ=äáéçëçãÉ=ä~óÉê=áë=Ñ~îçêÉÇ=Äó=ÜáÖÜ=Ñäçï=ê~íÉë=

~åÇ=Åçåí~Åí=íáãÉë=äçåÖÉê=íÜ~å=P=ãáåìíÉë=Ñçê=íÜÉ=äáéçëçãÉ=

áåàÉÅíáçå=~åÇ=~=ï~áí=éÉêáçÇ=EïáíÜ=ÄìÑÑÉê=ÑäçïF=~ÑíÉê=íÜÉ=áåàÉÅíáçåK=

PK= cçê=ëìêÑ~ÅÉë=éêÉé~êÉÇ=ïáíÜ=éìêÉ=äáéçëçãÉëI=~=ëÜçêí=áåàÉÅíáçå=çÑ=

NMÓNMM=ãj=k~le=Å~å=ÄÉ=ìëÉÇ=íç=êÉãçîÉ=äççëÉäó=ÄçìåÇ=

ëíêìÅíìêÉë=~åÇ=ëí~ÄáäáòÉ=íÜÉ=Ä~ëÉäáåÉK=qÜáë=íêÉ~íãÉåí=ã~ó=Ç~ã~ÖÉ=

äáéçëçãÉë=Åçåí~áåáåÖ=~ÇÇáíáîÉë=ëìÅÜ=~ë=ÅÜçäÉëíÉêçäI=ÅÉê~ãáÇÉë=çê=

éêçíÉáåëK=

=



_____________________________________________________Hydrophobic adsorption methods 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= SN=

îÉêëáçå=^^=

=

mÉêÑçêã=~=åìãÄÉê=çÑ=Ää~åâ=áåàÉÅíáçåë=ïáíÜ=ÄìÑÑÉê=çê=êÉÖÉåÉê~íáçå=

ëçäìíáçå=~í=íÜÉ=ÄÉÖáååáåÖ=çÑ=íÜÉ=~ëë~ó=íç=ëí~ÄáäáòÉ=íÜÉ=ëìêÑ~ÅÉK=

aÉéÉåÇáåÖ=çå=íÜÉ=äáéçëçãÉ=ÅçãéçëáíáçåI=ÄìÑÑÉê=ÅçåÇáíáçåë=~åÇ=

íÉãéÉê~íìêÉI=íÜÉ=äáéçëçãÉë=ã~ó=ÑìëÉ=çå=íÜÉ=ÇÉñíê~å=ã~íêáñ=íç=Ñçêã=~=

ëìééçêíÉÇ=äáéáÇ=Äáä~óÉê=íÜ~í=é~êíá~ääó=çê=ïÜçääó=ÅçîÉêë=íÜÉ=ëÉåëçê=

ëìêÑ~ÅÉK=få=ÖÉåÉê~äI=íÜÉ=~Çëçêéíáçå=Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉ=Ñçê=ìåÑìëÉÇ=

äáéçëçãÉë=~ãçìåíë=íç=çîÉê=NMIMMM=orI=ïÜáäÉ=~=ÑìëÉÇ=äáéáÇ=Äáä~óÉê=

ÖáîÉë=~=êÉëéçåëÉ=áå=íÜÉ=êÉÖáçå=çÑ=RIMMM=orK=få=ëçãÉ=Å~ëÉëI=íÜÉ=éêçÅÉëë=

çÑ=Ñìëáçå=ïáíÜ=êÉäÉ~ëÉ=çÑ=ÉñÅÉëë=äáéáÇ=ã~ó=ÄÉ=ëÉÉå=~ë=~=Ççïåï~êÇ=ÇêáÑí=

áå=íÜÉ=êÉëéçåëÉ=~ÑíÉê=äáéçëçãÉ=~ÇëçêéíáçåK=fí=ã~ó=ÄÉ=åÉÅÉëë~êó=íç=ï~áí=

ìåíáä=íÜÉ=êÉëéçåëÉ=Ü~ë=ëí~ÄáäáòÉÇ=ÄÉÑçêÉ=áåàÉÅíáåÖ=ë~ãéäÉëK==

=

iáéçëçãÉë=ã~ó=ÄÉ=~íí~ÅÜÉÇ=íç=pÉåëçê=`Üáé=`jR=~åÇ=çíÜÉê=ëÉåëçê=

ëìêÑ~ÅÉë=ìëáåÖ=ëí~åÇ~êÇ=Å~éíìêáåÖ=~ééêç~ÅÜÉë=áå=ÇÉíÉêÖÉåíJÑêÉÉ=ÄìÑÑÉêK=

qÉÅÜåáèìÉë=íÜ~í=Ü~îÉ=ÄÉÉå=ÇÉëÅêáÄÉÇ=áå=íÜÉ=äáíÉê~íìêÉ=áåÅäìÇÉ=áåÅäìëáçå=

çÑ=Äáçíáåóä~íÉÇ=äáéáÇë=áå=äáéçëçãÉë=Ñçê=Å~éíìêÉ=çå=pÉåëçê=`Üáé=p^
1
=~åÇ=

Å~éíìêÉ=ìëáåÖ=~åíáÄçÇáÉë=ÇáêÉÅíÉÇ=~Ö~áåëí=ëéÉÅáÑáÅ=äáéçëçãÉ=

ÅçåëíáíìÉåíë
2
K=mêçíÉçäáéçëçãÉë=Å~å=~äëç=ÄÉ=Åçî~äÉåíäó=áããçÄáäáòÉÇ=

ìëáåÖ=ëí~åÇ~êÇ=ÅçìéäáåÖ=ÅÜÉãáëíêó=íç=~íí~ÅÜ=íÜÉ=éêçíÉáå=ÅçãéçåÉåí=íç=

íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉ
3
K=

mìÄäáÅ~íáçå=çÑ=íÜÉëÉ=~ééêç~ÅÜÉë=éêÉÇ~íÉÇ=íÜÉ=ÇÉîÉäçéãÉåí=çÑ=pÉåëçê=

`Üáé=iN=~ë=~=ëìêÑ~ÅÉ=ëéÉÅáÑáÅ~ääó=ÇÉëáÖåÉÇ=Ñçê=äáéçëçãÉ=Å~éíìêÉK=qÜÉêÉ=

áë=ÉëëÉåíá~ääó=åç=áåÜÉêÉåí=~Çî~åí~ÖÉ=áå=íÜÉëÉ=~äíÉêå~íáîÉ=~ééêç~ÅÜÉë=

Åçãé~êÉÇ=ïáíÜ=íÜÉ=ìëÉ=çÑ=pÉåëçê=`Üáé=iNW=çå=íÜÉ=Åçåíê~êóI=

ëíêÉéí~îáÇáåJÄ~ëÉÇ=Å~éíìêÉ=êÉèìáêÉë=íÜÉ=éêÉé~ê~íáçå=çÑ=äáéçëçãÉë=

áåÅçêéçê~íáåÖ=ëìáí~ÄäÉ=Äáçíáåóä~íÉÇ=äáéáÇëI=~åÇ=~åíáÄçÇóJÄ~ëÉÇ=Å~éíìêÉ=

áë=äáãáíÉÇ=Äó=íÜÉ=~î~áä~Äáäáíó=~åÇ=~ÑÑáåáíó=çÑ=~åíáÄçÇáÉë=~Ö~áåëí=ëéÉÅáÑáÅ=

äáéçëçãÉ=ÅçåëíáíìÉåíëK=

låJëìêÑ~ÅÉ=êÉÅçåëíáíìíáçå=ElpoF=áë=~=ãÉíÜçÇ=Ñçê=êÉJÉëí~ÄäáëÜáåÖ=~=äáéáÇ=

ÉåîáêçåãÉåí=~êçìåÇ=ãÉãÄê~åÉ=éêçíÉáåë=íÜ~í=Ü~îÉ=ÄÉÉå=áããçÄáäáòÉÇ=

çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áå=~=ÇÉíÉêÖÉåíJëçäìÄáäáòÉÇ=ÑçêãK=qÜÉ=ã~àçê=

~Çî~åí~ÖÉ=çÑ=íÜáë=~ééêç~ÅÜ=Åçãé~êÉÇ=ïáíÜ=~Çëçêéíáçå=çÑ=äáéçëçãÉë=íç=

pÉåëçê=`Üáé=iN=áë=íÜ~í=íÜÉ=éêçíÉáå=äáÖ~åÇ=áë=áããçÄáäáòÉÇ=çê=Å~éíìêÉÇ=

===================================================

1
=`ççéÉêI=jK=^KI=e~åëëçåI=^KI=i∏Ñ™ëI=pK=~åÇ=táääá~ãëI=aK=eK=EOMMMF=^å~äóíK=

_áçÅÜÉãK=OTTI=NVSJOMRK=

2
=j~ÅhÉåòáÉI=`K=oKI=eáê~ã~I=qKI=iÉÉI=hK=hKI=^äíã~åI=bK=~åÇ=vçìåÖI=kK=jK=

ENVVTF=gK=_áçäK=`ÜÉãK=OTOI=RRPPJRRPUK=

3
=eçÑÑã~åI=qK=iKI=`~åòá~åáI=dKI=gá~I=iKI=oìÅâÉêI=gK=~åÇ=açãëI=oK=EOMMMF=mêçÅK=

k~íäK=^Å~ÇK=pÅáK=rp^=EVTF=NNONRJNNOOMK==

5.3 Liposome attachment on other sensor chips 

5.4 On-surface reconstitution 
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SO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

çå=íÜÉ=ëìêÑ~ÅÉ=áåëíÉ~Ç=çÑ=ÄÉáåÖ=é~ëëáîÉäó=Å~êêáÉÇ=áå=íÜÉ=~ÇëçêÄÉÇ=

äáéçëçãÉëI=ÖáîáåÖ=ÖÉåÉê~ääó=ÜáÖÜÉê=éçíÉåíá~ä=äáÖ~åÇ=Å~é~Åáíó=~åÇ=

~ääçïáåÖ=ÖêÉ~íÉê=Åçåíêçä=çîÉê=áããçÄáäáò~íáçå=ÅÜ~ê~ÅíÉêáëíáÅë=ëìÅÜ=~ë=

äáÖ~åÇ=ÇÉåëáíó=~åÇ=çêáÉåí~íáçåK=qÜÉ=~ééêç~ÅÜ=áë=ëìáí~ÄäÉ=Ñçê=

êÉÅçåëíáíìíáåÖ=íÜÉ=ãÉãÄê~åÉ=ÉåîáêçåãÉåí=~êçìåÇ=íê~åëãÉãÄê~åÉ=

éêçíÉáåë=ëìÅÜ=~ë=dJéêçíÉáå=ÅçìéäÉÇ=êÉÅÉéíçêëK=

qç=~ÅÜáÉîÉ=lpoI=íÜÉ=ÇÉíÉêÖÉåíJëçäìÄáäáòÉÇ=äáÖ~åÇ=áë=Ñáêëí=áããçÄáäáòÉÇ=

çê=Å~éíìêÉÇ=çå=íÜÉ=~ãéÜáéÜáäáÅ=ëìêÑ~ÅÉ=çÑ=pÉåëçê=`Üáé=iNI=~åÇ=íÜÉå=

ÉñéçëÉÇ=áããÉÇá~íÉäó=íç=~å=áåàÉÅíáçå=çÑ=ãáñÉÇ=ÇÉíÉêÖÉåíJäáéáÇ=ãáÅÉääÉëK=

qÜÉ=ãáÅÉääÉë=~ÇëçêÄ=ëéçåí~åÉçìëäó=íç=äáéçéÜáäáÅ=êÉëáÇìÉë=çå=íÜÉ=ëÉåëçê=

ëìêÑ~ÅÉ=~åÇ=íç=ÜóÇêçéÜçÄáÅ=Ççã~áåë=çå=íÜÉ=äáÖ~åÇK=qÜÉ=ÇÉíÉêÖÉåí=áë=

ëìÄëÉèìÉåíäó=ÉäìíÉÇ=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=áå=íÜÉ=ÄìÑÑÉê=ÑäçïI=äÉ~îáåÖ=

êÉÅçåëíáíìíÉÇ=äáéáÇ=Äáä~óÉêë=ïáíÜ=ÉãÄÉÇÇÉÇ=äáÖ~åÇ=EëÉÉ=cáÖìêÉ=PJUFK=

qÜÉ=êìååáåÖ=ÄìÑÑÉê=ìëÉÇ=áå=lpo=áë=ÇÉíÉêÖÉåíJÑêÉÉI=íç=~ääçï=Éäìíáçå=çÑ=

ÇÉíÉêÖÉåí=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=~åÇ=êÉÅçåëíáíìíáçå=çÑ=íÜÉ=äáéáÇ=ãÉãÄê~åÉK=

qç=~îçáÇ=ÉñéçëáåÖ=íÜÉ=áããçÄáäáòÉÇ=äáÖ~åÇ=íç=ÇÉíÉêÖÉåíJÑêÉÉ=ÄìÑÑÉêI=íÜÉ=

áåàÉÅíáçå=çÑ=ãáñÉÇ=ãáÅÉääÉë=ëÜçìäÇ=áÑ=éçëëáÄäÉ=Ñçääçï=íÜÉ=äáÖ~åÇ=

áåàÉÅíáçå=ÇáêÉÅíäóI=ïáíÜ=åç=áåíÉêêìéíáçå=Äó=êìååáåÖ=ÄìÑÑÉêK=qÜáë=ã~ó=ÄÉ=

áãéäÉãÉåíÉÇ=ìëáåÖ=íÜÉ=`lfkgb`q=ÑìåÅíáçå=áå=ëóëíÉãë=ïÜÉêÉ=íÜáë=

çéíáçå=áë=~î~áä~ÄäÉ=çê=Äó=~=ÇÉÇáÅ~íÉÇ=áåàÉÅíáçå=ëÉèìÉåÅÉ=ÇÉëáÖåÉÇ=

ëéÉÅáÑáÅ~ääó=Ñçê=lpoK=fí=ã~ó=åçí=ÄÉ=éçëëáÄäÉ=íç=éÉêÑçêã=lpo=

ëìÅÅÉëëÑìääó=çå=ëóëíÉãë=ïÜáÅÜ=Çç=åçí=ëìééçêí=ÉáíÜÉê=`lfkgb`q=çê=

ÇÉÇáÅ~íÉÇ=ÑìåÅíáçå~äáíóI=ìåäÉëë=íÜÉ=áããçÄáäáòÉÇ=ãÉãÄê~åÉ=éêçíÉáå=Å~å=

ïáíÜëí~åÇ=ÄêáÉÑ=ÉñéçëìêÉ=íç=ÇÉíÉêÖÉåíJÑêÉÉ=ÅçåÇáíáçåë=ïáíÜçìí=äçëë=çÑ=

~ÅíáîáíóK=

5.4.1 Preparation of ligand and micelles 
iáÖ~åÇ=ëÜçìäÇ=ÄÉ=ëçäìÄáäáòÉÇ=ìëáåÖ=~=ÇÉíÉêÖÉåí=ïáíÜ=~=ÜáÖÜ=ÅêáíáÅ~ä=

ãáÅÉääÉ=ÅçåÅÉåíê~íáçå=E`j`F=ëìÅÜ=~ë=çÅíóä=ÖäìÅçëáÇÉ=íÜ~í=Å~å=ÄÉ=ÉäìíÉÇ=

ïáíÜ=êÉ~ëçå~ÄäÉ=É~ëÉ=áå=êìååáåÖ=ÄìÑÑÉêK=fÑ=íÜÉ=äáÖ~åÇ=ÅçåÅÉåíê~íáçå=áë=

ëìÑÑáÅáÉåíäó=ÜáÖÜI=äáÖ~åÇ=Å~å=çÑíÉå=ÄÉ=Å~éíìêÉÇ=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=

ÇáêÉÅíäó=Ñêçã=íÜÉ=ëìéÉêå~í~åí=çÑ=~=ëçäìÄáäáòÉÇ=ÅÉää=Éñíê~ÅíI=ïáíÜ=åç=

~ÇÇáíáçå~ä=éìêáÑáÅ~íáçå=ëíÉéëK=iáÖ~åÇ=íÜ~í=áë=íç=ÄÉ=áããçÄáäáòÉÇ=

Åçî~äÉåíäó=ãìëí=Ñáêëí=ÄÉ=ÉåêáÅÜÉÇ=áå=~=ÇÉíÉêÖÉåíJëçäìÄáäáòÉÇ=ÑçêãK=

jáñÉÇ=ãáÅÉääÉë=~êÉ=éêÉé~êÉÇ=áå=êìååáåÖ=ÄìÑÑÉêI=ÖÉåÉê~ääó=Äó=ÇáëëçäîáåÖ=

ÇêáÉÇ=äáéáÇ=éêÉé~ê~íáçåë=áå=~=ÄìÑÑÉêJÇÉíÉêÖÉåí=ãáñíìêÉK=qÜÉ=éêçéçêíáçå=

çÑ=ÇÉíÉêÖÉåí=~åÇ=äáéáÇ=áå=íÜÉ=ãáÅÉääÉë=áë=áãéçêí~åí=íç=íÜÉ=ëìÅÅÉëë=çÑ=

lpoI=~åÇ=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=`j`=çÑ=íÜÉ=ÇÉíÉêÖÉåí=~åÇ=íÜÉ=

ëçäìÄáäáíó=çÑ=íÜÉ=äáéáÇ=~í=íÜÉ=ÖáîÉå=ÅçåÇáíáçåë=çÑ=ÄìÑÑÉê=~åÇ=

íÉãéÉê~íìêÉK=léíáã~ä=éêçéçêíáçåë=Å~å=î~êó=ÅçåëáÇÉê~ÄäóI=~åÇ=ãìëí=

çÑíÉå=ÄÉ=ÑáåÉJíìåÉÇ=ÉãéáêáÅ~ääóK=cçê=ãáÅÉääÉë=ÅçãéçëÉÇ=çÑ=çÅíóä=

ÖäìÅçëáÇÉ=~åÇ=mlm`I=íÜÉ=ÄÉëí=ãáñíìêÉ=áå=e_p=ÄìÑÑÉê=Ü~ë=ÄÉÉå=ÑçìåÇ=íç=

ÄÉ=OTKR=ãj=çÅíóä=ÖäìÅçëáÇÉ=~åÇ=PKTR=ãj=mlm`K=fí=áë=áãéçêí~åí=íÜ~í=

íÜÉ=ãáñÉÇ=ãáÅÉääÉ=éêÉé~ê~íáçå=áë=åçí=íìêÄáÇ=EáåÇáÅ~íáåÖ=íÜÉ=éêÉëÉåÅÉ=çÑ=

îÉëáÅäÉëFI=ëáåÅÉ=íÜáë=ïáää=äÉ~Ç=íç=îÉëáÅäÉ=Å~éíìêÉ=áåëíÉ~Ç=çÑ=ãÉãÄê~åÉ=

êÉÅçåëíáíìíáçåK=bñÅÉëë=äáéáÇ=ïáää=ÖÉåÉê~ääó=êÉëìäí=áå=íÜÉ=Ñçêã~íáçå=çÑ=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= SP=

îÉêëáçå=^^=

=

îÉëáÅäÉë=ïáíÜ=êÉëìäí~åí=íìêÄáÇáíóI=ïÜáäÉ=ÉñÅÉëë=ÇÉíÉêÖÉåí=ïáää=áãé~áê=íÜÉ=

~Çëçêéíáçå=çÑ=íÜÉ=ãáñÉÇ=ãáÅÉääÉë=íç=íÜÉ=ëìêÑ~ÅÉK=

^=êÉÅçããÉåÇÉÇ=éêçÅÉÇìêÉ=Ñçê=éêÉé~êáåÖ=ãáñÉÇ=ãáÅÉääÉë=áë=~ë=ÑçääçïëK=

cçê=çéíáãáò~íáçå=çÑ=íÜÉ=äáéáÇJÇÉíÉêÖÉåí=ê~íáçI=éêÉé~êÉ=ÑáîÉ=

ÅçåÅÉåíê~íáçåë=É~ÅÜ=çÑ=äáéáÇ=~åÇ=ÇÉíÉêÖÉåí=ïáíÜáå=íÜÉ=ÅçåÅÉåíê~íáçå=

ê~åÖÉë=ëìÖÖÉëíÉÇ=ÄÉäçïI=ÖáîáåÖ=~=íçí~ä=çÑ=OR=äáéáÇJÇÉíÉêÖÉåí=ê~íáçëK=

kçíÉ=íÜ~í=ÄçíÜ=íÜÉ=äáéáÇ=~åÇ=ÇÉíÉêÖÉåí=ÅçåÅÉåíê~íáçåë=åÉÉÇ=íç=ÄÉ=

çéíáãáòÉÇK=

NK= máéÉííÉ=äáéáÇë=~í=NM=ãj=áå=ÅÜäçêçÑçêã=áåíç=Öä~ëë=íìÄÉë=íÜ~í=Ü~îÉ=

ÄÉÉå=ï~ëÜÉÇ=áå=ÅÜäçêçÑçêãI=áå=~ãçìåíë=íç=ÖáîÉ=Ñáå~ä=

ÅçåÅÉåíê~íáçåë=çÑ=MKNÓNM=ãjK=

OK= bî~éçê~íÉ=íÜÉ=ÅÜäçêçÑçêã=ìåÇÉê=~=ëíêÉ~ã=çÑ=åáíêçÖÉåI=~åÇ=êÉãçîÉ=

Ñáå~ä=íê~ÅÉë=çÑ=ëçäîÉåí=Äó=Éî~éçê~íáçå=ìåÇÉê=êÉÇìÅÉÇ=éêÉëëìêÉ=Ñçê=

~í=äÉ~ëí=O=ÜçìêëK=

PK= mêÉé~êÉ=ëçäìíáçåë=çÑ=çÅíóä=ÖäìÅçëáÇÉ=~í=OMÓQM=ãj=áå=e_p=ÄìÑÑÉê=

Äó=Çáäìíáçå=Ñêçã=~=MKR=j=çÅíóä=ÖäìÅçëáÇÉ=ëíçÅâ=ëçäìíáçå=~åÇ=NMñ=

ÅçåÅÉåíê~íÉÇ=e_pK==

QK= ^ÇÇ=íÜÉ=ÇÉíÉêÖÉåí=ëçäìíáçå=íç=íÜÉ=äáéáÇ=~åÇ=ëÜ~âÉ=ÉîÉêó=NM=

ãáåìíÉë=Ñçê=~í=äÉ~ëí=QR=ãáåìíÉë=~í=êççã=íÉãéÉê~íìêÉK=j~âÉ=ëìêÉ=

íÜ~í=äáéáÇ=êÉëáÇìÉë=Çç=åçí=êÉã~áå=çå=íÜÉ=ï~ääë=çÑ=íÜÉ=íìÄÉK=

RK= mêÉé~ê~íáçåë=ïÜáÅÜ=êÉã~áå=íìêÄáÇ=Ü~îÉ=íçç=äáííäÉ=ÇÉíÉêÖÉåí=ëç=íÜ~í=

íÜÉ=äáéáÇ=Ñçêãë=îÉëáÅäÉë=áåëíÉ~Ç=çÑ=ãáñÉÇ=ãáÅÉääÉëK=qÜÉëÉ=

éêÉé~ê~íáçåë=Å~å=ÄÉ=ÇáëÅ~êÇÉÇK==

SK= `äÉ~ê=éêÉé~ê~íáçåë=Å~å=ÄÉ=íÉëíÉÇ=Ñçê=~Çëçêéíáçå=íç=pÉåëçê=`Üáé=iN=

ìëáåÖ=~å=ìåãçÇáÑáÉÇ=ÅÜáé=íÜ~í=Ü~ë=ÄÉÉå=ÅçåÇáíáçåÉÇ=ïáíÜ=íïç=

áåàÉÅíáçåë=çÑ=QMÓRM=ãj=`e^mpK=fåàÉÅí=É~ÅÜ=éêÉé~ê~íáçå=Ñçê=NÓU=

ãáåìíÉë=~í=RÓNM=”äLãáåI=êÉÖÉåÉê~íáåÖ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=íïç=

NJãáåìíÉ=áåàÉÅíáçåë=çÑ=RM=ãj=çÅíóä=ÖäìÅçëáÇÉ=ÄÉíïÉÉå=É~ÅÜ=íÉëíK=

qÜÉ=çéíáã~ä=äáéáÇJÇÉíÉêÖÉåí=ê~íáç=áë=íÜÉ=ÅäÉ~ê=ëçäìíáçå=íÜ~í=ÖáîÉë=

ÜáÖÜÉëí=êÉëéçåëÉ=áå=íÜÉ=íÉëí=áåàÉÅíáçå=EcáÖìêÉ=RJNFK=oÉëéçåëÉë=ìé=íç=

~Äçìí=PÓSMMM=or=~ÄçîÉ=Ä~ëÉäáåÉ=ã~ó=ÄÉ=ÉñéÉÅíÉÇ=Ñçê=mlm`=

äáéçëçãÉëK=iÉîÉäë=ã~ó=î~êó=ïáíÜ=çíÜÉê=äáéçëçãÉ=íóéÉëW=Ñçê=

Éñ~ãéäÉ=~åáçåáÅ=äáéáÇë=çÑíÉå=ÖáîÉ=äçïÉê=êÉëéçåëÉ=äÉîÉäëK=
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SQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
Figure 5-1. Schematic sensorgrams illustrating preparations with different 
content of octyl glucoside and POPC injected over Sensor Chip L1. The 
response level at the marked report point indicates the amount of lipid stably 
adsorbed to the surface. (a) Lipid does not adsorb from a detergent-rich 
sample. (b) A lipid-rich sample gives a slower increase in response during 
the sample injection with a low final level of lipid deposition. (c) The optimal 
lipid-detergent ratio gives a high level of lipid deposition. 

5.4.2 Immobilizing the ligand 
^=Å~éíìêáåÖ=~ééêç~ÅÜ=áë=ÖÉåÉê~ääó=éêÉÑÉê~ÄäÉ=Ñçê=~íí~ÅÜáåÖ=íÜÉ=äáÖ~åÇ=

íç=íÜÉ=ëìêÑ~ÅÉI=ëáåÅÉ=íÜÉ=äáÖ~åÇ=áåàÉÅíáçå=Å~å=íÜÉå=ÄÉ=ÑçääçïÉÇ=

áããÉÇá~íÉäó=Äó=íÜÉ=áåàÉÅíáçå=çÑ=ãáñÉÇ=ãáÅÉääÉëK=`çî~äÉåí=

áããçÄáäáò~íáçå=ãÉíÜçÇë=ã~ó=ïçêâ=áå=ëçãÉ=Å~ëÉë=éêçîáÇÉÇ=íÜ~í=íÜÉ=

ÇÉíÉêÖÉåí=áå=íÜÉ=äáÖ~åÇ=éêÉé~ê~íáçå=ÇçÉë=åçí=áåíÉêÑÉêÉ=ïáíÜ=íÜÉ=

áããçÄáäáò~íáçå=ÅÜÉãáëíêó=~åÇ=íÜ~í=ÇÉíÉêÖÉåí=áë=áåÅäìÇÉÇ=áå=~ää=ï~ëÜáåÖ=

~åÇ=ÇÉ~Åíáî~íáçå=ëçäìíáçåë=íç=éêÉëÉêîÉ=íÜÉ=äáÖ~åÇ=~ÅíáîáíóK=

fí=áë=ÖÉåÉê~ääó=É~ëáÉê=íç=~ÅÜáÉîÉ=ÜáÖÜÉê=äáÖ~åÇ=äÉîÉäë=E~å~äóíÉ=ÄáåÇáåÖ=

Å~é~ÅáíáÉëF=ïáíÜ=lpo=íÜ~å=ïáíÜ=~Çëçêéíáçå=çÑ=äáÖ~åÇJÅçåí~áåáåÖ=

äáéçëçãÉëK=

5.4.3 Lipid deposition and membrane reconstitution 
qÜÉ=ãáñÉÇ=ãáÅÉääÉ=éêÉé~ê~íáçå=áë=é~ëëÉÇ=çîÉê=íÜÉ=ëìêÑ~ÅÉ=áå=~=ëÜçêí=

EíóéáÅ~ääó=NÓO=ãáåìíÉëF=áåàÉÅíáçå=ÇáêÉÅíäó=~ÑíÉê=íÜÉ=ÇÉíÉêÖÉåíJëçäìÄáäáòÉÇ=

äáÖ~åÇ=Ü~ë=ÄÉÉå=~íí~ÅÜÉÇ=íç=íÜÉ=ëìêÑ~ÅÉI=ÑçääçïÉÇ=Äó=ÇÉíÉêÖÉåíJÑêÉÉ=

êìååáåÖ=ÄìÑÑÉê=íç=ÉäìíÉ=íÜÉ=ÇÉíÉêÖÉåí=~åÇ=êÉÅçåëíáíìíÉ=íÜÉ=ãÉãÄê~åÉK=

=



____________________________________________________________________ Regeneration 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= SR=

îÉêëáçå=^^=

=

6. Regeneration 

oÉÖÉåÉê~íáçå=áë=íÜÉ=éêçÅÉëë=çÑ=êÉãçîáåÖ=ÄçìåÇ=~å~äóíÉ=Ñêçã=íÜÉ=ëÉåëçê=

ÅÜáé=ëìêÑ~ÅÉ=~ÑíÉê=~å~äóëáë=çÑ=~=ë~ãéäÉI=áå=éêÉé~ê~íáçå=Ñçê=íÜÉ=åÉñí=

~å~äóëáë=ÅóÅäÉK=qÜÉ=åìãÄÉê=çÑ=íáãÉë=~=ëÉåëçê=ëìêÑ~ÅÉ=Å~å=ÄÉ=

êÉÖÉåÉê~íÉÇ=ÇÉéÉåÇë=çå=íÜÉ=å~íìêÉ=çÑ=íÜÉ=~íí~ÅÜÉÇ=äáÖ~åÇI=Äìí=áë=

ÑêÉèìÉåíäó=ÖêÉ~íÉê=íÜ~å=NMM=~åÇ=ã~ó=ÉîÉå=ÄÉ=NMMM=çê=ãçêÉK=

tÜÉå=íÜÉ=äáÖ~åÇ=áë=~íí~ÅÜÉÇ=ÇáêÉÅíäó=íç=íÜÉ=ëìêÑ~ÅÉI=êÉÖÉåÉê~íáçå=

êÉãçîÉë=~å~äóíÉ=Ñêçã=íÜÉ=äáÖ~åÇ=ïáíÜçìí=ÇÉëíêçóáåÖ=íÜÉ=äáÖ~åÇ=~ÅíáîáíóK=

tÜÉå=~=Å~éíìêáåÖ=~ééêç~ÅÜ=áë=ìëÉÇ=EpÉÅíáçå=PKOFI=êÉÖÉåÉê~íáçå=

ÖÉåÉê~ääó=êÉãçîÉë=ÄçíÜ=äáÖ~åÇ=~åÇ=~å~äóíÉ=Ñêçã=íÜÉ=Å~éíìêáåÖ=

ãçäÉÅìäÉK=få=íÜáë=Å~ëÉ=íÜÉ=ëí~Äáäáíó=çÑ=íÜÉ=äáÖ~åÇ=ìåÇÉê=êÉÖÉåÉê~íáçå=

ÅçåÇáíáçåë=áë=áêêÉäÉî~åíK=

bÑÑáÅáÉåí=êÉÖÉåÉê~íáçå=áë=áãéçêí~åí=Ñçê=ëìÅÅÉëëÑìä=~ëë~óëK=fåÅçãéäÉíÉ=

êÉÖÉåÉê~íáçå=çê=äçëë=çÑ=íÜÉ=ÄáåÇáåÖ=~Åíáîáíó=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=ïáää=áãé~áê=

íÜÉ=éÉêÑçêã~åÅÉ=çÑ=íÜÉ=~ëë~ó=~åÇ=íÜÉ=ìëÉÑìä=äáÑÉíáãÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=

ïáää=ÄÉ=ëÜçêíÉåÉÇK=qáãÉ=ëéÉåí=çå=Éëí~ÄäáëÜáåÖ=ëìáí~ÄäÉ=êÉÖÉåÉê~íáçå=

ÅçåÇáíáçåë=áë=íÜÉêÉÑçêÉ=~=î~äì~ÄäÉ=áåîÉëíãÉåíK==

oÉÖÉåÉê~íáçå=çÑ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=~=êÉÖÉåÉê~íáçå=ëçäìíáçå=áë=åçí=~äï~óë=

åÉÅÉëë~êóW=áÑ=íÜÉ=~å~äóíÉ=ÇáëëçÅá~íÉë=Ñ~ëí=ÉåçìÖÜI=~ää=~å~äóíÉ=ã~ó=ÄÉ=

êÉãçîÉÇ=ïáíÜáå=~=êÉ~ëçå~ÄäÉ=íáãÉ=ëáãéäó=Äó=ï~ëÜáåÖ=ïáíÜ=ÄìÑÑÉêK=qÜáë=

áë=áããÉÇá~íÉäó=ÉîáÇÉåí=Ñêçã=íÜÉ=ëÉåëçêÖê~ãI=ëáåÅÉ=íÜÉ=êÉëéçåëÉ=êÉíìêåë=

íç=Ä~ëÉäáåÉ=~ÑíÉê=íÜÉ=ë~ãéäÉ=áåàÉÅíáçåK=qÜáë=ÅÜ~éíÉê=ÇáëÅìëëÉë=íÜÉ=ÅÜçáÅÉ=

çÑ=ÅçåÇáíáçåë=Ñçê=êÉÖÉåÉê~íáçå=áå=Å~ëÉë=ïÜÉêÉ=ëéçåí~åÉçìë=ÇáëëçÅá~íáçå=

áë=åçí=ëìÑÑáÅáÉåíK=pÉÅíáçå=TKOKP=ÇáëÅìëëÉë=Üçï=íç=ÇÉ~ä=ïáíÜ=ëáíì~íáçåë=

ïÜÉêÉ=êÉÖÉåÉê~íáçå=Ñ~áäëK=

aÉíÉêãáåáåÖ=ëìáí~ÄäÉ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=áë=Ä~ëáÅ~ääó=~=íïçJëíÉé=

éêçÅÉëëI=áåîçäîáåÖ=ëÅçìíáåÖ=Ñçê=éçëëáÄäÉ=ÅçåÇáíáçåë=ÑçääçïÉÇ=Äó=

îÉêáÑáÅ~íáçå=çÑ=íÜÉ=ëìáí~Äáäáíó=çÑ=ÅÜçëÉå=ÅçåÇáíáçåëK=få=ëçãÉ=Å~ëÉëI=

ÅçåÇáíáçåë=ÑçìåÇ=áå=íÜÉ=áåáíá~ä=ëÅçìíáåÖ=ã~ó=åÉÉÇ=íç=ÄÉ=ÑáåÉJíìåÉÇ=áå=

~ÇÇáíáçå~ä=ÉñéÉêáãÉåíë=ÄÉÑçêÉ=îÉêáÑáÅ~íáçåK=^=ëÉí=çÑ=êÉ~ÖÉåíë=ëìáí~ÄäÉ=

Ñçê=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=ïáíÜ=ãçëí=éêçíÉáå=äáÖ~åÇë=áë=~î~áä~ÄäÉ=~ë=

oÉÖÉåÉê~íáçå=pÅçìíáåÖ=háí=Ñêçã=_á~ÅçêÉK=

=

6.1.1 General considerations 
oÉÖÉåÉê~íáçå=ëÅçìíáåÖ=áë=~=éêçÅÉÇìêÉ=Ñçê=ÑáåÇáåÖ=éçíÉåíá~ä=ÅçåÇáíáçåë=

Ñçê=êÉÖÉåÉê~íáçåI=ïÜáÅÜ=Å~å=ä~íÉê=ÄÉ=êÉÑáåÉÇ=áÑ=åÉÅÉëë~êó=~åÇ=íÉëíÉÇ=

ãçêÉ=ÉñíÉåëáîÉäóK=pÅçìíáåÖ=áë=éÉêÑçêãÉÇ=Äó=íÉëíáåÖ=~=ÑÉï=EëìÖÖÉëíÉÇ=RF=

êÉéÉ~íÉÇ=ÅóÅäÉë=çÑ=~å~äóíÉ=ÄáåÇáåÖ=~åÇ=êÉÖÉåÉê~íáçå=~ííÉãéí=ïáíÜ=É~ÅÜ=

6.1 Regeneration scouting strategy 
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SS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

ÅçåÇáíáçåI=~åÇ=Éñ~ãáåáåÖ=íêÉåÇë=áå=íÜÉ=êÉëéçåëÉ=äÉîÉäë=ïáíÜáå=É~ÅÜ=

ÅçåÇáíáçåK=qç=~îçáÇ=ÅçãéäáÅ~íáåÖ=íÜÉ=áåíÉêéêÉí~íáçå=ìååÉÅÉëë~êáäóI=

ëÅçìíáåÖ=ëÜçìäÇ=ëí~êí=ïáíÜ=~=éêÉîáçìëäó=ìåìëÉÇ=ëÉåëçê=ëìêÑ~ÅÉ=

áããçÄáäáòÉÇ=ïáíÜ=äáÖ~åÇK==

dÉåÉê~ä=ÖìáÇÉäáåÉë=Ñçê=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=~êÉW=

• rëÉ=~=ëÉåëçê=ëìêÑ~ÅÉ=ïÜáÅÜ=áë=êÉéêÉëÉåí~íáîÉ=Ñçê=íÜÉ=ëìêÑ~ÅÉ=óçì=

áåíÉåÇ=íç=ìëÉ=áå=óçìê=ÉñéÉêáãÉåíëK=léíáã~ä=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=

Ñçê=íÜÉ=ë~ãÉ=äáÖ~åÇ=ã~ó=î~êó=ëäáÖÜíäó=ïáíÜ=áããçÄáäáò~íáçå=

ÅÜÉãáëíêóI=áããçÄáäáò~íáçå=äÉîÉä=~åÇ=ëÉåëçê=ÅÜáé=íóéÉ=EpÉÅíáçå=

SKNKPFK==

• tÜÉêÉ=éçëëáÄäÉI=ìëÉ=~=ÜáÖÜ=ÅçåÅÉåíê~íáçå=çÑ=~å~äóíÉ=ëç=íÜ~í=~í=äÉ~ëí=

Ü~äÑ=íÜÉ=ã~ñáãìã=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉ=áë=çÅÅìéáÉÇK=qÜáë=

ïáää=éÉêãáí=ãçêÉ=ÅçåÑáÇÉåí=áåíÉêéêÉí~íáçå=çÑ=íÜÉ=ëÅçìíáåÖ=êÉëìäíëK=fÑ=

çåäó=~=ëã~ää=Ñê~Åíáçå=çÑ=íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=ëáíÉë=~êÉ=çÅÅìéáÉÇ=Äó=

~å~äóíÉI=äçëë=çÑ=ÄáåÇáåÖ=Å~é~Åáíó=ïáää=ãçêÉ=É~ëáäó=Öç=ìåÇÉíÉÅíÉÇK=

oÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=Éëí~ÄäáëÜÉÇ=~í=~=äçï=~å~äóíÉ=ÄáåÇáåÖ=äÉîÉä=

ã~ó=åçí=åÉÅÉëë~êáäó=ÄÉ=çéíáã~ä=Ñçê=ÜáÖÜÉê=äÉîÉäë=EpÉÅíáçå=SKNKPFK=

• qÉëí=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=ìëáåÖ=~å~äóíÉ=íÜ~í=êÉÑäÉÅíë=íÜÉ=

ÉñéÉêáãÉåí~ä=ë~ãéäÉë=áÑ=éçëëáÄäÉK=qÜáë=áë=é~êíáÅìä~êäó=áãéçêí~åí=áÑ=

íÜÉ=ë~ãéäÉë=~êÉ=ÅçãéäÉñ=ãáñíìêÉë=ëìÅÜ=~ë=ÅÉää=ÅìäíìêÉ=ãÉÇáìã=çê=

ÄçÇó=ÑäìáÇëI=ïÜÉêÉ=ÄáåÇáåÖ=çÑ=åçåJ~å~äóíÉ=ÅçãéçåÉåíë=íç=íÜÉ=

ëìêÑ~ÅÉ=Å~å=ÅçãéäáÅ~íÉ=íÜÉ=êÉÖÉåÉê~íáçå=ÄÉÜ~îáçêK=

• rëÉ=óçìê=âåçïäÉÇÖÉ=~åÇ=ÉñéÉêáÉåÅÉ=çÑ=íÜÉ=äáÖ~åÇ=~åÇ=~å~äóíÉ=íç=

ÖìáÇÉ=óçìê=áåáíá~ä=ÅÜçáÅÉ=çÑ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=cçê=ãçäÉÅìäÉë=

ìëÉÇ=áå=~ÑÑáåáíó=ÅÜêçã~íçÖê~éÜó=ÅçåíÉñíëI=ÅçåÇáíáçåë=Ñçê=Éäìíáçå=

Ñêçã=íÜÉ=ÅÜêçã~íçÖê~éÜáÅ=ãÉÇáìã=Å~å=éêçîáÇÉ=~=ëí~êíáåÖ=éçáåí=Ñçê=

ëÅçìíáåÖ=Ñçê=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=

• pí~êí=ëÅçìíáåÖ=ïáíÜ=íÜÉ=ãáäÇÉëí=ÅçåÇáíáçåë=~åÇ=éêçÖêÉëë=íçï~êÇë=

ãçêÉ=Ü~êëÜ=íêÉ~íãÉåíK=qÜáë=ïáää=êÉÇìÅÉ=íÜÉ=êáëâ=íÜ~í=íÜÉ=ëìêÑ~ÅÉ=áë=

Ç~ã~ÖÉÇ=áå=É~êäó=ëÅçìíáåÖ=ÅóÅäÉë=~åÇ=êÉåÇÉêÉÇ=ìëÉäÉëë=Ñçê=ä~íÉê=

íÉëíëK=cçê=ëÅçìíáåÖ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=çÑ=ÇáÑÑÉêÉåí=íóéÉë=EÉKÖK=

ée=~åÇ=ÜáÖÜ=áçåáÅ=ëíêÉåÖíÜFI=êìå=~í=äÉ~ëí=íÜÉ=áåáíá~ä=ëÅçìíáåÖ=Ñçê=

É~ÅÜ=íóéÉ=çå=~=åÉï=ëÉåëçê=ëìêÑ~ÅÉ=íç=~îçáÇ=ÅçãéäáÅ~íáçåë=íÜ~í=Å~å=

~êáëÉ=Ñêçã=ãáñÉÇ=íêÉ~íãÉåíë=çÑ=íÜÉ=ëìêÑ~ÅÉK=

• ^ëëÉëë=íÜÉ=êÉëìäíë=áå=íÉêãë=çÑ=íêÉåÇë=áå=~å~äóíÉ=êÉëéçåëÉ=~åÇ=

Ä~ëÉäáåÉ=äÉîÉä=ïáíÜáå=~åÇ=ÄÉíïÉÉå=íÉëíÉÇ=ÅçåÇáíáçåëK=lîÉêä~ó=éäçíë=

çÑ=íÜÉ=êÉéÉ~íÉÇ=áåàÉÅíáçåë=Ñçê=çåÉ=ÅçåÇáíáçå=Å~å=éêçîáÇÉ=ÑìêíÜÉê=

ÜÉäé=áå=~ëëÉëëáåÖ=êÉÖÉåÉê~íáçå=éÉêÑçêã~åÅÉK=páåÖäÉ=íÉëí=ÅóÅäÉë=

ëÉäÇçã=ÖáîÉ=ëìÑÑáÅáÉåí=áåÑçêã~íáçå=Ñçê=Éëí~ÄäáëÜáåÖ=êÉÖÉåÉê~íáçå=

ÅçåÇáíáçåëK==
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= ST=

îÉêëáçå=^^=

=

6.1.2 Choice of regeneration solution 
`çåÇáíáçåë=Ñçê=ëìáí~ÄäÉ=êÉÖÉåÉê~íáçå=~êÉ=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=å~íìêÉ=çÑ=

íÜÉ=äáÖ~åÇJ~å~äóíÉ=áåíÉê~Åíáçå=~åÇ=Äó=íÜÉ=ãáÅêçJÉåîáêçåãÉåí=çå=íÜÉ=

ëìêÑ~ÅÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáéK=bñéÉêáÉåÅÉ=çÑ=~=ê~åÖÉ=çÑ=ëáíì~íáçåë=ëìÖÖÉëíë=

íÜ~í=êÉÖÉåÉê~íáçå=áë=çÑíÉå=~ÅÅçãéäáëÜÉÇ=Äó=ÇÉå~íìêáåÖ=çê=çíÜÉêïáëÉ=

ÇáëíìêÄáåÖ=íÜÉ=ëíêìÅíìêÉ=çÑ=íÜÉ=~å~äóíÉ=ïÜáäÉ=íÜÉ=äáÖ~åÇ=ã~ó=ÄÉ=

ëí~ÄáäáòÉÇ=~Ö~áåëí=ÇÉå~íìê~íáçå=Äó=áããçÄáäáò~íáçå=çå=íÜÉ=ëìêÑ~ÅÉK=qÜáë=

áë=åçí=ÜçïÉîÉê=åÉÅÉëë~êáäó=~=ÖìáÇáåÖ=éêáåÅáéäÉI=~åÇ=ÇÉíÉêãáå~íáçå=çÑ=

çéíáã~ä=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=Å~å=çåäó=ÄÉ=ÇçåÉ=íÜêçìÖÜ=

ÉñéÉêáãÉåí~íáçåK=

qÜÉ=ãçëí=Åçããçåäó=ëìÅÅÉëëÑìä=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=Ñçê=éêçíÉáå=

ëìêÑ~ÅÉë=~êÉ=äçï=ée=ENM=ãj=ÖäóÅáåÉJe`ä=~í=ée=NKRÓPI=~î~áä~ÄäÉ=~ë=

êÉ~ÇóJíç=ìëÉ=ëçäìíáçåë=Ñêçã=_á~ÅçêÉF=~åÇ=ÉíÜóäÉåÉ=ÖäóÅçä=~í=

ÅçåÅÉåíê~íáçåë=ìé=íç=NMMBK=líÜÉê=ÅçåÇáíáçåë=ïÜáÅÜ=Ü~îÉ=éêçîÉÇ=

ìëÉÑìä=áåÅäìÇÉW==

• ÜáÖÜ=ée=ENÓNMM=ãj=k~leF=

• ÜáÖÜ=áçåáÅ=ëíêÉåÖíÜ=EÉKÖK=ìé=íç=R=j=k~`ä=çê=Q=j=jÖ`äOF=

• äçï=ÅçåÅÉåíê~íáçåë=çÑ=pap=Eìé=íç=MKRBF=

^=ãçêÉ=ÇÉí~áäÉÇ=äáëí=çÑ=êÉÅçããÉåÇÉÇ=ÅçåÇáíáçåë=Ñçê=êÉÖÉåÉê~íáåÖ=

éêçíÉáå=~åÇ=çíÜÉê=äáÖ~åÇë=áë=ÖáîÉå=áå=pÉÅíáçå=SKQK=

^äï~óë=ã~âÉ=ëìêÉ=íÜ~í=íÜÉ=êÉÖÉåÉê~íáçå=ëçäìíáçå=áë=Ñìääó=Åçãé~íáÄäÉ=

ïáíÜ=íÜÉ=êìååáåÖ=ÄìÑÑÉêI=ëç=íÜ~í=éêÉÅáéáí~íáçå=ÇçÉë=åçí=çÅÅìê=~í=

áåíÉêÑ~ÅÉë=ÄÉíïÉÉå=íÜÉ=íïç=ëçäìíáçåëK=cçê=Éñ~ãéäÉI=jÖ`äO=Å~å=Å~ìëÉ=

éêÉÅáéáí~íáçå=ïáíÜ=éÜçëéÜ~íÉ=ÄìÑÑÉêëI=~åÇ=pap=ã~ó=éêÉÅáéáí~íÉ=áÑ=íÜÉ=

éçí~ëëáìã=ÅçåíÉåí=çÑ=íÜÉ=êìååáåÖ=ÄìÑÑÉê=áë=íçç=ÜáÖÜK=rëÉ=~=ÇáÑÑÉêÉåí=

êìååáåÖ=ÄìÑÑÉê=áÑ=éêÉÅáéáí~íáçå=çÅÅìêë=çå=ãáñáåÖ=ïáíÜ=íÜÉ=êÉÖÉåÉê~íáçå=

ëçäìíáçåK=

6.1.3 Factors affecting regeneration 
bîÉå=áÑ=íÜÉ=å~íìêÉ=çÑ=íÜÉ=äáÖ~åÇJ~å~äóíÉ=áåíÉê~Åíáçå=áë=éêçÄ~Ääó=íÜÉ=

ã~àçê=Ñ~Åíçê=ÇÉíÉêãáåáåÖ=ëìáí~ÄäÉ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëI=íÜÉ=

çéíáãìã=ÅçåÇáíáçåë=~êÉ=~ÑÑÉÅíÉÇ=Äó=íÜÉ=ëìêÑ~ÅÉ=éêçéÉêíáÉëI=äáÖ~åÇ=

ÇÉåëáíó=~åÇ=~å~äóíÉ=ÄáåÇáåÖ=äÉîÉäëK=

pÉåëçê=ÅÜáé=íóéÉ=

léíáã~ä=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=Å~å=ÇáÑÑÉê=ëäáÖÜíäó=Ñçê=íÜÉ=ë~ãÉ=

äáÖ~åÇJ~å~äóíÉ=é~áê=çå=ÇáÑÑÉêÉåí=ëÉåëçê=ÅÜáé=íóéÉëK=få=~=íÉëí=ëíìÇó=ìëáåÖ=

~åíáJãóçÖäçÄáå=~åíáÄçÇáÉë=~ë=äáÖ~åÇ=~åÇ=ãóçÖäçÄáå=~ë=~å~äóíÉI=çéíáã~ä=

êÉÖÉåÉê~íáçå=ïáíÜ=ÖäóÅáåÉJe`ä=çå=pÉåëçê=`Üáé=`jP=êÉèìáêÉÇ=ée=

î~äìÉë=MKOÓMKQ=ìåáíë=äçïÉê=íÜ~å=çå=pÉåëçê=`Üáé=`jRK=
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SU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

`çìéäáåÖ=ÅÜÉãáëíêó=

oÉÖÉåÉê~íáçå=éêçéÉêíáÉë=çÑ=íÜÉ=ë~ãÉ=äáÖ~åÇ=áããçÄáäáòÉÇ=çå=íÜÉ=ë~ãÉ=

ëÉåëçê=ÅÜáé=íóéÉ=Å~å=ÇáÑÑÉê=ëäáÖÜíäó=ïáíÜ=ÇáÑÑÉêÉåí=ÅçìéäáåÖ=ÅÜÉãáëíêáÉëK==

iáÖ~åÇ=ÇÉåëáíó=

qÜÉ=~ãçìåí=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇ=Å~å=Ü~îÉ=~=ëáÖåáÑáÅ~åí=ÉÑÑÉÅí=çå=íÜÉ=

çéíáã~ä=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=jçåçÅäçå~ä=~åíáÄçÇáÉë=êÉÖÉåÉê~íÉÇ=

ïáíÜ=ÖäóÅáåÉJe`äI=Ñçê=Éñ~ãéäÉI=Ü~îÉ=ÄÉÉå=ÑçìåÇ=íç=êÉèìáêÉ=äçïÉê=ée=

î~äìÉë=~í=äçïÉê=äáÖ~åÇ=ÇÉåëáíáÉëK=qÜÉ=ÉÑÑÉÅí=Å~å=ÄÉ=~ë=ãìÅÜ=~ë=MKR=ée=

ìåáíë=ÄÉíïÉÉå=SMM=~åÇ=NMIMMM=or=áããçÄáäáòÉÇ=~åíáÄçÇóK=

^å~äóíÉ=ÄáåÇáåÖ=äÉîÉä=

qÜÉ=~ãçìåí=çÑ=~å~äóíÉ=ÄçìåÇ=íç=íÜÉ=ëìêÑ~ÅÉ=Å~å=~ÑÑÉÅí=íÜÉ=ÅçåÇáíáçåë=

êÉèìáêÉÇ=Ñçê=çéíáã~ä=êÉÖÉåÉê~íáçåK=få=ÖÉåÉê~äI=ÜáÖÜÉê=~å~äóíÉ=äÉîÉäë=

êÉèìáêÉ=ëäáÖÜíäó=Ü~êëÜÉê=ÅçåÇáíáçåëK=oÉÖÉåÉê~íáçå=ëÅçìíáåÖ=ëÜçìäÇ=íÜìë=

ÄÉ=éÉêÑçêãÉÇ=ìëáåÖ=ÜáÖÜ=ÄáåÇáåÖ=äÉîÉäë=E~í=íÜÉ=íçé=çÑ=çê=~ÄçîÉ=íÜÉ=

ê~åÖÉ=íÜ~í=ïáää=ÄÉ=ìëÉÇ=áå=íÜÉ=~ééäáÅ~íáçåFW=íÜÉ=ÅçåÇáíáçåë=ÇÉíÉêãáåÉÇ=

ïáää=ëìÑÑáÅÉ=Ñçê=êÉÖÉåÉê~íáçå=çÑ=äçïÉê=äÉîÉäëK=fÑ=íÜÉ=ëÅçìíáåÖ=áë=

éÉêÑçêãÉÇ=ìëáåÖ=äçï=~å~äóíÉ=ÄáåÇáåÖ=äÉîÉäëI=êÉÖÉåÉê~íáçå=ã~ó=ÄÉ=

áå~ÇÉèì~íÉ=Ñçê=ÜáÖÜÉê=äÉîÉäë=ÉåÅçìåíÉêÉÇ=áå=íÜÉ=~ééäáÅ~íáçåK=

få=ÖÉåÉê~äI=áåíÉêéêÉí~íáçå=çÑ=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=áë=É~ëáÉê=áÑ=ÜáÖÜ=

~å~äóíÉ=äÉîÉäë=~êÉ=ìëÉÇI=ëáåÅÉ=íêÉåÇë=áå=~å~äóíÉ=êÉëéçåëÉ=î~äìÉë=~êÉ=

ãçêÉ=êÉ~Çáäó=ÇÉíÉÅíÉÇK=

qÉãéÉê~íìêÉ=

qÉãéÉê~íìêÉ=Å~å=Ü~îÉ=~=ëáÖåáÑáÅ~åí=ÉÑÑÉÅí=çå=êÉÖÉåÉê~íáçå=

éÉêÑçêã~åÅÉI=~åÇ=áí=áë=áãéçêí~åí=íÜ~í=êÉÖÉåÉê~íáçå=áë=çéíáãáòÉÇ=~åÇ=

íÉëíÉÇ=~í=íÜÉ=íÉãéÉê~íìêÉ=~í=ïÜáÅÜ=íÜÉ=~ëë~ó=ïáää=ÄÉ=êìåK=fí=áë=åçí=

éê~ÅíáÅ~ä=íç=Éñéäçáí=~=ÅÜ~åÖÉ=áå=íÉãéÉê~íìêÉ=ÇìêáåÖ=~å=~ëë~ó=íç=

çéíáãáòÉ=êÉÖÉåÉê~íáçåI=Äìí=áå=Å~ëÉë=ïÜÉêÉ=íÜÉ=íÉãéÉê~íìêÉ=áë=åçí=

ÅêáíáÅ~ä=Ñçê=íÜÉ=äáÖ~åÇJ~å~äóíÉ=áåíÉê~ÅíáçåI=áí=ã~ó=ÄÉ=éçëëáÄäÉ=íç=êìå=íÜÉ=

~ëë~ó=~í=~=íÉãéÉê~íìêÉ=ÅÜçëÉå=íç=Ñ~îçê=êÉÖÉåÉê~íáçåK==

6.1.4 Regeneration scouting procedure 
qÜÉ=éêçÅÉÇìêÉ=çìíäáåÉÇ=ÄÉäçï=áë=êÉÅçããÉåÇÉÇ=Ñçê=ëÅçìíáåÖ=Ñçê=

êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=pÅçìíáåÖ=ëçäìíáçåë=ëìáí~ÄäÉ=Ñçê=~=ê~åÖÉ=çÑ=

~ééäáÅ~íáçåë=~êÉ=~î~áä~ÄäÉ=áå=íÜÉ=oÉÖÉåÉê~íáçå=pÅçìíáåÖ=háí=Ñêçã=

_á~ÅçêÉK=

NK= rëáåÖ=~=åÉï=ëÉåëçê=ÅÜáéI=áããçÄáäáòÉ=~ééêçñáã~íÉäó=íÜÉ=ë~ãÉ=

~ãçìåí=çÑ=äáÖ~åÇ=íÜ~í=ïáää=ÄÉ=ìëÉÇ=áå=íÜÉ=~å~äóëáë=ÉñéÉêáãÉåíëI=

ìëáåÖ=íÜÉ=ë~ãÉ=áããçÄáäáò~íáçå=ÅÜÉãáëíêóK==

OK= fåàÉÅí=~å~äóíÉ=~í=~=êÉ~ëçå~Ääó=ÜáÖÜ=ÅçåÅÉåíê~íáçåI=ëç=íÜ~í=~í=äÉ~ëí=

RMB=çÑ=íÜÉ=íÜÉçêÉíáÅ~ä=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉ=áë=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= SV=

îÉêëáçå=^^=

=

çÅÅìéáÉÇK=qÜÉ=íÜÉçêÉíáÅ~ä=Å~é~Åáíó=áë=Éëíáã~íÉÇ=Ñêçã=íÜÉ=

ãçäÉÅìä~ê=ïÉáÖÜíë=çÑ=~å~äóíÉ=~åÇ=äáÖ~åÇ=~ë=ÇÉëÅêáÄÉÇ=áå=pÉÅíáçå=

PKSKNK=EfÑ=ãçäÉÅìä~ê=ïÉáÖÜí=î~äìÉë=~êÉ=åçí=~î~áä~ÄäÉ=Ñçê=Éëíáã~íáçå=

çÑ=íÜÉ=íÜÉçêÉíáÅ~ä=ÄáåÇáåÖ=Å~é~ÅáíóI=ìëÉ=íÜÉ=ÜáÖÜÉëí=~å~äóíÉ=

ÅçåÅÉåíê~íáçå=íÜ~í=áë=êÉ~ëçå~ÄäÉ=Ñçê=óçìê=ëóëíÉã=~åÇ=~=Åçåí~Åí=

íáãÉ=íÜ~í=~ääçïë=ëíÉ~Çó=ëí~íÉ=ÄáåÇáåÖ=íç=ÄÉ=~íí~áåÉÇ=áÑ=éçëëáÄäÉK=

mê~ÅíáÅ~ä=ÅçåëáÇÉê~íáçåë=ëìÅÜ=~ë=~î~áä~Äáäáíó=çÑ=~å~äóíÉ=ã~ó=äáãáí=

íÜÉ=~ãçìåíë=íÜ~í=Å~å=ÄÉ=ìëÉÇKF=

=

pÉí=~=Ä~ëÉäáåÉ=êÉéçêí=éçáåí=àìëí=ÄÉÑçêÉ=íÜÉ=ëí~êí=çÑ=íÜÉ=~å~äóíÉ=

áåàÉÅíáçå=~åÇ=~=êÉéçêí=éçáåí=íç=ãÉ~ëìêÉ=~å~äóíÉ=êÉëéçåëÉ=äÉîÉäë=

àìëí=~ÑíÉê=íÜÉ=ÉåÇ=çÑ=íÜÉ=áåàÉÅíáçåK=

PK= fåàÉÅí=íÜÉ=ãáäÇÉëí=êÉÖÉåÉê~íáçå=ëçäìíáçå=íÜ~í=óçì=áåíÉåÇ=íç=íÉëíK=

rëÉ=~=ëÜçêí=Åçåí~Åí=íáãÉW=PMÓSM=ë=áë=ìëì~ääó=ëìÑÑáÅáÉåíK=içåÖÉê=

ÉñéçëìêÉ=íç=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=áåîçäîÉë=ÖêÉ~íÉê=êáëâë=Ñçê=äçëë=

çÑ=äáÖ~åÇ=~ÅíáîáíóI=~åÇ=çÑíÉå=ÇçÉë=åçí=äÉ~Ç=íç=áãéêçîÉÇ=

êÉÖÉåÉê~íáçåK=

QK= oÉéÉ~í=ëíÉéë=O=~åÇ=P=Ñçê=~=ëìÖÖÉëíÉÇ=íçí~ä=çÑ=R=ÅóÅäÉë=çÑ=~å~äóíÉ=

áåàÉÅíáçå=~åÇ=~ííÉãéíÉÇ=êÉÖÉåÉê~íáçå=ìëáåÖ=íÜÉ=ë~ãÉ=êÉÖÉåÉê~íáçå=

ëçäìíáçåK=

RK= oÉéÉ~í=ëíÉéë=OÓQ=Ñçê=íÜÉ=åÉñí=êÉÖÉåÉê~íáçå=ëçäìíáçå=íç=íÉëíK==

=

mêçÖêÉëë=Ñêçã=ãáäÇÉê=íç=Ü~êëÜÉê=ÅçåÇáíáçåëW=Ñçê=Éñ~ãéäÉ=áÑ=

êÉÖÉåÉê~íáçå=ïáíÜ=äçï=ée=áë=ÄÉáåÖ=íÉëíÉÇI=ëí~êí=~í=ée=P=çê=OKR=~åÇ=

ÇÉÅêÉ~ëÉ=íÜÉ=ée=áå=ëíÉéë=çÑ=MKR=çê=MKOR=ìåáíëK=i~êÖÉê=ëíÉéë=ïáää=

áåîçäîÉ=ÑÉïÉê=ÅóÅäÉë=íç=íÉëí=~=ÖáîÉå=ê~åÖÉ=çÑ=ée=î~äìÉëI=Äìí=

~ÇÇáíáçå~ä=ÉñéÉêáãÉåíë=ã~ó=ÄÉ=åÉÉÇÉÇ=íç=êÉÑáåÉ=íÜÉ=ÅçåÇáíáçåëK=^=

êÉëçäìíáçå=çÑ=MKOR=ée=ìåáíë=çê=äÉëë=áë=êÉÅçããÉåÇÉÇ=Ñçê=ÑáåÉJíìåáåÖ=

çÑ=êÉÖÉåÉê~íáçå=ïáíÜ=~ÅáÇáÅ=ÅçåÇáíáçåëK==

pìêÑ~ÅÉë=ìëÉÇ=Ñçê=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=Å~å=ëÉäÇçã=ÄÉ=êÉJìëÉÇ=Ñçê=

~å~äóëáë=éìêéçëÉëI=ÉñÅÉéí=áå=íÜÉ=Ñçêíìå~íÉ=ÅáêÅìãëí~åÅÉë=ïÜÉêÉ=íÜÉ=ä~ëí=

êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=íÉëíÉÇ=~êÉ=çéíáã~ä=çê=íçç=ãáäÇK=få=éä~ååáåÖ=

êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=éêçÅÉÇìêÉëI=ÄÉ=~ï~êÉ=íÜ~í=äáÖ~åÇ=ìëÉÇ=Ñçê=~=

ëÅçìíáåÖ=ëÉêáÉë=ïáää=éêçÄ~Ääó=åçí=ÄÉ=ìëÉÑìä=Ñçê=~åó=ÑìêíÜÉê=ÉñéÉêáãÉåíëK=

=

6.2.1 Interpretation principles 
qÜÉ=Öç~ä=çÑ=êÉÖÉåÉê~íáçå=áë=íç=êÉãçîÉ=~ää=ÄçìåÇ=~å~äóíÉ=ïÜáäÉ=äÉ~îáåÖ=

íÜÉ=äáÖ~åÇ=ìåÇ~ã~ÖÉÇK=_ÉÅ~ìëÉ=çÑ=íÜÉ=ï~ó=ëÅçìíáåÖ=ÉñéÉêáãÉåíë=~êÉ=

ìëì~ääó=ÅçåëíêìÅíÉÇI=íÜÉ=êÉëéçåëÉ=äÉîÉäë=EÄ~ëÉäáåÉ=~åÇ=~å~äóíÉ=êÉëéçåëÉF=

áå=çåÉ=ÅóÅäÉ=êÉéçêí=çå=íÜÉ=ÉÑÑáÅáÉåÅó=çÑ=êÉÖÉåÉê~íáçå=áå=íÜÉ=éêÉîáçìë=

ÅóÅäÉ=EcáÖìêÉ=SJNFK=

6.2 Interpreting regeneration scouting 
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TM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
Figure 6-1. Regeneration scouting is assessed by following the effects of 
regeneration attempts on the analyte binding capacity and baseline levels. 
The measurements from one cycle in the scouting procedure report on the 
efficiency of the regeneration attempt in the previous cycle. 

cçê=íÜÉ=Ñáêëí=ÅóÅäÉ=çÑ=êÉÖÉåÉê~íáçå=ëÅçìíáåÖI=íÜÉ=ëìêÑ~ÅÉ=Ü~ë=åçí=óÉí=

ÄÉÉå=ÉñéçëÉÇ=íç=~åó=êÉÖÉåÉê~íáçå=~ííÉãéíK=qÜÉ=~å~äóíÉ=êÉëéçåëÉ=

ÅçêêÉëéçåÇáåÖäó=éêçîáÇÉë=~=ëí~êíáåÖ=êÉÑÉêÉåÅÉ=Ñçê=íÜÉ=äÉîÉä=çÑ=ÄáåÇáåÖ=

íÜ~í=ã~ó=ÄÉ=ÉñéÉÅíÉÇK=qÜÉêÉ~ÑíÉêI=íÜÉ=Ä~ëÉäáåÉ=êÉéçêí=éçáåí=áåÇáÅ~íÉë=

ïÜÉíÜÉê=~å~äóíÉ=Ü~ë=ÄÉÉå=êÉãçîÉÇ=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=áå=íÜÉ=éêÉîáçìë=

êÉÖÉåÉê~íáçå=ÅóÅäÉI=ïÜáäÉ=íÜÉ=~å~äóíÉ=êÉëéçåëÉ=áåÇáÅ~íÉë=ïÜÉíÜÉê=íÜÉ=

äáÖ~åÇ=êÉí~áåë=~å~äóíÉJÄáåÇáåÖ=~ÅíáîáíóK==

kçíÉW= fåàÉÅíáçå=çÑ=êÉÖÉåÉê~íáçå=ëçäìíáçå=çÑíÉå=ÖáîÉë=~=ÅçåëáÇÉê~ÄäÉ=

Äìäâ=êÉëéçåëÉI=ëáåÅÉ=íÜÉ=êÉÑê~ÅíáîÉ=áåÇÉñ=áë=åçí=ã~íÅÜÉÇ=ïáíÜ=

íÜÉ=êìååáåÖ=ÄìÑÑÉêK=qÜÉ=êÉä~íáîÉ=Äìäâ=êÉëéçåëÉ=ã~ó=ÄÉ=ÉáíÜÉê=

éçëáíáîÉ=çê=åÉÖ~íáîÉ=ÇÉéÉåÇáåÖ=çå=íÜÉ=ëçäìíáçå=ìëÉÇK=

oÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=ïÜáÅÜ=Çç=åçí=êÉãçîÉ=~å~äóíÉ=ëìÑÑáÅáÉåíäó=äÉ~Ç=

íç=~å=áåÅêÉ~ëÉ=áå=Ä~ëÉäáåÉ=ÄÉíïÉÉå=ÅóÅäÉë=ïáíÜ=~=ÅçêêÉëéçåÇáåÖ=

ÇÉÅêÉ~ëÉ=áå=~å~äóíÉ=ÄáåÇáåÖ=êÉëéçåëÉ=ãÉ~ëìêÉÇ=êÉä~íáîÉ=íç=íÜÉ=Ä~ëÉäáåÉ=

áå=íÜÉ=ë~ãÉ=ÅóÅäÉ=EcáÖìêÉ=SJOI=íçé=é~åÉäFK=`çåÇáíáçåë=ïÜáÅÜ=~êÉ=íçç=

Ü~êëÜ=ã~ó=êÉãçîÉ=~ää=ÄçìåÇ=~å~äóíÉ=Äìí=êÉëìäí=áå=~=äçëë=çÑ=~å~äóíÉ=

ÄáåÇáåÖ=Å~é~Åáíó=~ë=íÜÉ=äáÖ~åÇ=~Åíáîáíó=ÇÉíÉêáçê~íÉë=EcáÖìêÉ=SJOI=Äçííçã=

é~åÉäFK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= TN=

îÉêëáçå=^^=

=

=

=
Figure 6-2. Efficient regeneration removes all bound analyte. Inefficient 
regeneration leaves analyte on the surface (top panel), seen as an increase 
in the baseline. The analyte response in the second injection reveals whether 
the ligand is still fully active (bottom panel). 

^ëëÉëë=íÜÉ=êÉÖÉåÉê~íáçå=éÉêÑçêã~åÅÉ=áå=íÜÉ=Ñáêëí=éä~ÅÉ=Ñêçã=íêÉåÇë=áå=

íÜÉ=~å~äóíÉ=êÉëéçåëÉ=ÄçíÜ=ïáíÜáå=~åÇ=ÄÉíïÉÉå=íÉëíÉÇ=ÅçåÇáíáçåëK=

qêÉåÇë=áå=íÜÉ=Ä~ëÉäáåÉ=äÉîÉä=~êÉ=ëÉäÇçã=ÅçåÅäìëáîÉ=áå=íÜÉãëÉäîÉëI=Äìí=

ã~ó=éêçîáÇÉ=ÅçãéäÉãÉåí~êó=áåÑçêã~íáçå=íç=~áÇ=áå=áåíÉêéêÉí~íáçå=çÑ=íÜÉ=

~å~äóíÉ=êÉëéçåëÉK=qÜÉ=ÑçääçïáåÖ=ÖÉåÉê~ä=ÖìáÇÉäáåÉë=~ééäóW=

• qÜÉ=ë~ãéäÉ=ÄáåÇáåÖ=êÉëéçåëÉ=ëÜçìäÇ=ÄÉ=Åçåëí~åíK=^=Ñ~ääáåÖ=íêÉåÇ=áå=

ë~ãéäÉ=êÉëéçåëÉ=áåÇáÅ~íÉë=ÉáíÜÉê=íÜ~í=íÜÉ=äáÖ~åÇ=áë=äçëáåÖ=~Åíáîáíó=

EêÉÖÉåÉê~íáçå=áë=íçç=Ü~êëÜF=çê=íÜ~í=ã~íÉêá~ä=áë=~ÅÅìãìä~íáåÖ=çå=íÜÉ=

ëìêÑ~ÅÉ=EêÉÖÉåÉê~íáçå=áë=íçç=ãáäÇFK==

• qÜÉ=Ä~ëÉäáåÉ=~ÑíÉê=êÉÖÉåÉê~íáçå=ëÜçìäÇ=åçí=áåÅêÉ~ëÉK=fÑ=áí=ÇçÉëI=íÜáë=

áåÇáÅ~íÉë=íÜ~í=ã~íÉêá~ä=áë=~ÅÅìãìä~íáåÖ=çå=íÜÉ=ëìêÑ~ÅÉ=EêÉÖÉåÉê~íáçå=

áë=íçç=ãáäÇFK=pçãÉ=áåÅêÉ~ëÉ=áå=Ä~ëÉäáåÉ=ã~ó=ÜçïÉîÉê=ÄÉ=íçäÉê~íÉÇ=

éêçîáÇÉÇ=íÜ~í=íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=êÉëéçåëÉ=áë=åçí=~ÑÑÉÅíÉÇK=

• qÜÉ=Ä~ëÉäáåÉ=äÉîÉä=~ÑíÉê=êÉÖÉåÉê~íáçå=ã~ó=Ñ~ääI=é~êíáÅìä~êäó=ÇìêáåÖ=

íÜÉ=Ñáêëí=ÑÉï=ÅóÅäÉë=ìëáåÖ=~=åÉïäó=éêÉé~êÉÇ=ÅÜáéK=qÜáë=áë=~ÅÅÉéí~ÄäÉ=

éêçîáÇÉÇ=íÜ~í=íÜÉ=~å~äóíÉ=êÉëéçåëÉ=áë=åçí=~ÑÑÉÅíÉÇK==
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TO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

^=ëÅÜÉã~íáÅ=Éñ~ãéäÉ=çÑ=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=ìëáåÖ=Ñçìê=ÅçåÇáíáçåë=áë=

áääìëíê~íÉÇ=áå=cáÖìêÉ=SJPK=qÜÉ=Ñáêëí=ÅçåÇáíáçå=íÉëíÉÇ=E^F=áë=íçç=ãáäÇW=íÜÉ=

ë~ãéäÉ=êÉëéçåëÉ=áë=ÅçåëáëíÉåíäó=äçï=~åÇ=íÜÉ=Ä~ëÉäáåÉ=áë=ÅçåëáëíÉåíäó=

ÜáÖÜI=áåÇáÅ~íáåÖ=íÜ~í=~å~äóíÉ=ÄçìåÇ=áå=íÜÉ=Ñáêëí=ÅóÅäÉ=áë=åçí=êÉãçîÉÇK=

qÜÉ=ëÉÅçåÇ=ÅçåÇáíáçå=íÉëíÉÇ=E_F=ëÜçïë=ëçãÉ=áãéêçîÉãÉåíI=Äìí=íÜÉ=

éêçÖêÉëëáîÉäó=áåÅêÉ~ëáåÖ=ë~ãéäÉ=êÉëéçåëÉ=áåÇáÅ~íÉë=íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=

Å~é~Åáíó=áë=åçí=ÅçãéäÉíÉäó=êÉëíçêÉÇ=Äó=çåÉ=êÉÖÉåÉê~íáçå=áåàÉÅíáçå=çÑ=

íÜáë=ëçäìíáçåK=`çåÇáíáçå=`=ÖáîÉë=~=ëí~ÄäÉ=äÉîÉä=çÑ=ÄçíÜ=ë~ãéäÉ=êÉëéçåëÉ=

~åÇ=Ä~ëÉäáåÉI=ïÜáäÉ=ÅçåÇáíáçå=a=êÉëìäíë=áå=éêçÖêÉëëáîÉ=ÇÉíÉêáçê~íáçå=çÑ=

íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~ÅáíóK=`=áë=íÜÉ=ÄÉëí=çÑ=íÜÉëÉ=Ñçìê=ÅçåÇáíáçåëI=

ïÜáäÉ=a=áë=íçç=Ü~êëÜK=

=
Figure 6-3. Scouting for regeneration conditions. The report points from the 
first cycle give the starting values: thereafter the points are grouped 
according to the regeneration conditions tested. See text for interpretation. 
• = baseline response; x = sample response. 

få=éê~ÅíáÅÉI=çÄëÉêîÉÇ=ÄÉÜ~îáçê=áå=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=ã~ó=ÇÉîá~íÉ=

Ñêçã=íÜÉ=áÇÉ~ä=áå=~=åìãÄÉê=çÑ=êÉëéÉÅíëW=

• ^ÑíÉê=ÉÑÑáÅáÉåí=êÉÖÉåÉê~íáçåI=íÜÉ=~å~äóíÉ=êÉëéçåëÉ=ëÜçìäÇ=áå=éêáåÅáéäÉ=

ÄÉ=íÜÉ=ë~ãÉ=~ë=íÜ~í=áå=íÜÉ=Ñáêëí=ÅóÅäÉI=ÄÉÑçêÉ=ÉñéçëìêÉ=íç=~åó=

êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=få=éê~ÅíáÅÉI=íÜÉ=êÉëéçåëÉ=~ÑíÉê=êÉÖÉåÉê~íáçå=

çÑíÉå=ÇáÑÑÉêë=Ñêçã=íÜÉ=Ñáêëí=î~äìÉI=~åÇ=~=ÅçåëáëíÉåí=~å~äóíÉ=êÉëéçåëÉ=

ÇìêáåÖ=êÉéÉ~íÉÇ=ÅóÅäÉë=çÑ=ÄáåÇáåÖ=~åÇ=êÉÖÉåÉê~íáçå=áë=ãçêÉ=

áãéçêí~åí=íÜ~å=~ÅÜáÉîáåÖ=íÜÉ=ë~ãÉ=êÉëéçåëÉ=~ë=áå=íÜÉ=Ñáêëí=ÅóÅäÉK=

qÜÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=áë=çÑíÉå=ëÉÉå=íç=ÇÉîá~íÉ=Äó==

RÓNMB=ÇìêáåÖ=íÜÉ=Ñáêëí=ÑÉï=ÅóÅäÉë=çå=~=åÉïäó=éêÉé~êÉÇ=ëÉåëçê=ÅÜáéI=

~åÇ=ëí~êíJìé=ÅóÅäÉë=ëÜçìäÇ=åçêã~ääó=ÄÉ=áåÅäìÇÉÇ=áå=~ëë~ó=éêçíçÅçäë=

íç=ÅçãéÉåë~íÉ=Ñçê=íÜáëK=mêçîáÇÉÇ=íÜ~í=çåäó=~=êÉä~íáîÉäó=ëã~ää=

Ñê~Åíáçå=çÑ=íÜÉ=~Åíáîáíó=áë=äçëí=áå=íÜÉ=Ñáêëí=ÑÉï=ÅóÅäÉë=~åÇ=íÜ~í=~å~äóíÉ=

êÉëéçåëÉ=áå=ëìÄëÉèìÉåí=ÅóÅäÉë=ã~áåí~áåë=~=Åçåëí~åí=äÉîÉäI=íÜáë=ÉÑÑÉÅí=

ã~ó=ÄÉ=áÖåçêÉÇK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= TP=

îÉêëáçå=^^=

=

• tÜÉå=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=~êÉ=íçç=ãáäÇ=~åÇ=~å~äóíÉ=

~ÅÅìãìä~íÉë=çå=íÜÉ=ëìêÑ~ÅÉI=éêçÖêÉëëáîÉ=êÉÅçîÉêó=çÑ=~å~äóíÉ=ÄáåÇáåÖ=

Å~é~Åáíó=çîÉê=~=ÑÉï=ÅóÅäÉë=ïáíÜ=Ü~êëÜÉê=ÅçåÇáíáçåë=ã~ó=ÄÉ=

çÄëÉêîÉÇK=qÜáë=áë=ìëì~ääó=~å=áåÇáÅ~íáçå=íÜ~í=íÜÉ=ÅçåÇáíáçåë=~êÉ=çå=

íÜÉ=ÄçêÇÉêäáåÉ=ÄÉíïÉÉå=íçç=ãáäÇ=~åÇ=~ÅÅÉéí~ÄäÉK=

• qêÉåÇë=áå=íÜÉ=Ä~ëÉäáåÉ=äÉîÉä=çÑíÉå=Çç=åçí=Ñçääçï=íÜÉ=áÇÉ~ä=é~ííÉêå=

~åÇ=~êÉ=çÑ=ëÉÅçåÇ~êó=î~äìÉ=áå=áåíÉêéêÉíáåÖ=íÜÉ=êÉëìäíëK=^ë=äçåÖ=~ë=íÜÉ=

~å~äóíÉ=êÉëéçåëÉ=êÉä~íáîÉ=íç=Ä~ëÉäáåÉ=áë=Åçåëí~åíI=íêÉåÇë=áå=íÜÉ=

~ÄëçäìíÉ=Ä~ëÉäáåÉ=äÉîÉä=Å~å=ìëì~ääó=ÄÉ=áÖåçêÉÇ=áÑ=íÜÉ=ÅÜ~åÖÉë=~êÉ=åçí=

ÉñÅÉëëáîÉK=^=ëäáÖÜí=Ççïåï~êÇ=ÇêáÑí=áå=Ä~ëÉäáåÉ=áë=ÅçããçåI=ÉîÉå=

ïáíÜ=Ñìääó=çéíáãáòÉÇ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=

• tÜáäÉ=íêÉåÇ=éäçíë=éêçîáÇÉ=~=ÅçåîÉåáÉåí=çîÉêîáÉï=çÑ=íÜÉ=

êÉÖÉåÉê~íáçå=éÉêÑçêã~åÅÉ=áå=~=ëÅçìíáåÖ=ÉñéÉêáãÉåíI=íÜÉ=

ëÉåëçêÖê~ãë=Ñêçã=É~ÅÜ=ÅóÅäÉ=Åçåí~áå=ãçêÉ=áåÑçêã~íáçå=~Äçìí=íÜÉ=

ÉÑÑÉÅí=çÑ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåëK=mêÉé~êáåÖ=çîÉêä~ó=éäçíë=çÑ=íÜÉ=

ë~ãéäÉ=áåàÉÅíáçå=~åÇ=ÇáëëçÅá~íáçå=éÜ~ëÉ=Ñêçã=íÜÉ=êÉÖÉåÉê~íáçå=

ëÅçìíáåÖ=ÅóÅäÉë=Å~å=ÜÉäé=íç=êÉîÉ~ä=ÅÜ~åÖÉë=áå=íÜÉ=áåíÉê~Åíáçå=

ÄÉÜ~îáçê=íÜ~í=ãáÖÜí=ÄÉ=ãáëëÉÇ=áå=~=íêÉåÇ=éäçí=EÑçê=Éñ~ãéäÉ=~=

ÅÜ~åÖÉ=áå=íÜÉ=ÇáëëçÅá~íáçå=ê~íÉ=çÑ=íÜÉ=~å~äóíÉFK=cçê=ÅêáíáÅ~ä=

ÉñéÉêáãÉåíë=ëìÅÜ=~ë=ÜáÖÜ=êÉëçäìíáçå=âáåÉíáÅ=ãÉ~ëìêÉãÉåíëI=íÜÉ=

ëÉåëçêÖê~ã=ëÜ~éÉ=ëÜçìäÇ=åçí=ÄÉ=~ÑÑÉÅíÉÇ=Äó=íÜÉ=êÉÖÉåÉê~íáçå=

íêÉ~íãÉåíK=

6.2.2 Case studies 
qÜÉ=ÑçääçïáåÖ=Å~ëÉ=ëíìÇáÉë=ëÜçïáåÖ=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=Ñçê=íÜêÉÉ=

ÇáÑÑÉêÉåí=ãçåçÅäçå~ä=~åíáÄçÇóJ~åíáÖÉå=áåíÉê~Åíáçåë=ïáíÜ=äçï=ée=

áääìëíê~íÉ=áåíÉêéêÉí~íáçå=çÑ=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=áå=éê~ÅíáÅÉK=pçäìíáçåë=

ìëÉÇ=áå=É~ÅÜ=Å~ëÉ=ïÉêÉ=NM=ãj=ÖäóÅáåÉJe`ä=~í=ée=PKMI=OKRI=OKM=~åÇ=

NKRK=qÜÉ=~åíáÄçÇó=áë=áããçÄáäáòÉÇ=çå=íÜÉ=ëìêÑ~ÅÉ=~ë=äáÖ~åÇK=

låäó=íêÉåÇë=áå=íÜÉ=~å~äóíÉ=êÉëéçåëÉ=äÉîÉä=~êÉ=ëÜçïåW=íÜÉëÉ=~êÉ=

ëìÑÑáÅáÉåí=áå=~ää=Å~ëÉë=Ñçê=áåíÉêéêÉíáåÖ=íÜÉ=êÉëìäíëK=
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TQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

`~ëÉ=N=

qÜáë=~åíáÄçÇó=êÉèìáêÉë=ée=î~äìÉë=ÄÉäçï=P=Ñçê=êÉÖÉåÉê~íáçåI=Äìí=

íçäÉê~íÉë=ÅçåÇáíáçåë=Ççïå=íç=ée=NKR=çê=ÄÉäçïK==

=
Figure 6-4. Scouting for regeneration conditions, case 1. This ligand 
tolerates a range of acidic conditions and can be regenerated at pH between 
1.5 and 2.5. 

qÜÉ=äçï=~å~äóíÉ=êÉëéçåëÉë=çÄí~áåÉÇ=ïáíÜ=ée=PKM=ëìÖÖÉëí=íÜ~í=íÜÉëÉ=

ÅçåÇáíáçåë=~êÉ=íçç=ãáäÇK=qÜáë=áë=ëìééçêíÉÇ=Äó=íÜÉ=çÄëÉêî~íáçåë=íÜ~í=

äçåÖÉê=áåàÉÅíáçåë=ÖáîÉ=ãçêÉ=ÉÑÑáÅáÉåí=êÉÖÉåÉê~íáçå=~åÇ=íÜ~í=Ü~êëÜÉê=

ÅçåÇáíáçåë=êÉëíçêÉ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=Eåçí=áääìëíê~íÉÇFK=

^ää=íÜÉ=Ü~êëÜÉê=ÅçåÇáíáçåë=íÉëíÉÇ=êÉëíçêÉ=~å~äóíÉ=êÉëéçåëÉë=íç=~=

Åçåëí~åí=äÉîÉä=ïÜáÅÜ=áë=VMB=çê=ãçêÉ=çÑ=íÜÉ=êÉëéçåëÉ=áå=íÜÉ=Ñáêëí=ÅóÅäÉK=

oÉÖÉåÉê~íáçå=áë=íÜìë=~ÅÜáÉîÉÇ=~í=ée=OKR=çê=ÄÉäçïW=êÉÖÉåÉê~íáçå=Å~å=ÄÉ=

éÉêÑçêãÉÇ=ÅçåÑáÇÉåíäó=~í=ée=OKMI=~ääçïáåÖ=~=ã~êÖáå=çÑ=î~êá~íáçå=áå=íÜÉ=

ÄÉÜ~îáçê=çÑ=ÇáÑÑÉêÉåí=ë~ãéäÉëK=qÜÉêÉ=áë=åç=åÉÉÇ=íç=ÑáåÉJíìåÉ=íÜÉ=

ÅçåÇáíáçåë=ÑìêíÜÉêK=



____________________________________________________________________ Regeneration 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= TR=

îÉêëáçå=^^=

=

`~ëÉ=O=

qÜáë=~åíáÄçÇó=Å~å=ÄÉ=êÉÖÉåÉê~íÉÇ=~í=ée=OKMÓPKM=Eçê=éçëëáÄäó=ÜáÖÜÉêFI=

Äìí=ÄÉÖáåë=íç=äçëÉ=~Åíáîáíó=~í=ée=NKRK==

=
Figure 6-5. Scouting for regeneration conditions, case 2. This ligand begins 
to lose activity significantly at pH 1.5. 

p~íáëÑ~Åíçêó=êÉÖÉåÉê~íáçå=áë=çÄí~áåÉÇ=~í=ée=PKM=~åÇ=ée=OKRK=qÜÉêÉ=áë=~=

ëäáÖÜí=äçëë=çÑ=~å~äóíÉ=êÉëéçåëÉ=~í=ée=OKMI=~åÇ=éêçÖêÉëëáîÉ=ÇÉíÉêáçê~íáçå=

áå=íÜÉ=êÉëéçåëÉ=áë=éêçåçìåÅÉÇ=~í=ée=NKR=ëìÖÖÉëíáåÖ=íÜ~í=íÜáë=~åíáÄçÇó=

ëìêÑ~ÅÉ=ÇçÉë=åçí=íçäÉê~íÉ=ÅçåÇáíáçåë=ÄÉäçï=ée=OKMK=fí=ã~ó=ÄÉ=éçëëáÄäÉ=

íç=ìëÉ=ÉîÉå=ãáäÇÉê=ÅçåÇáíáçåë=íÜ~å=ée=PKMK=
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TS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

`~ëÉ=P=

qÜáë=~åíáÄçÇó=éêÉëÉåíë=~=ÇáÑÑáÅìäí=Å~ëÉW=åçåÉ=çÑ=íÜÉ=êÉÖÉåÉê~íáçå=

ÅçåÇáíáçåë=íÉëíÉÇ=áë=ë~íáëÑ~ÅíçêóI=~åÇ=ëÅçìíáåÖ=ëÜçìäÇ=ÄÉ=éìêëìÉÇ=

ÑìêíÜÉê=ÉáíÜÉê=ïáíÜ=ÅäçëÉê=ée=áåíÉêî~äë=~êçìåÇ=OKR=~åÇ=î~êóáåÖ=Åçåí~Åí=

íáãÉë=çê=ïáíÜ=~=ÇáÑÑÉêÉåí=êÉÖÉåÉê~íáçå=~ééêç~ÅÜK=

=
Figure 6-6. Scouting for regeneration conditions, case 3. For this ligand, it 
may be possible to find suitable regeneration conditions by further scouting 
around pH 2.5. 

få=íÜáë=Å~ëÉI=ée=PKM=áë=íçç=ãáäÇ=ëáåÅÉ=íÜÉ=~å~äóíÉ=êÉëéçåëÉ=Ñ~ääë=

éêçÖêÉëëáîÉäóK=qÜÉ=êÉëéçåëÉ=áë=ä~êÖÉäó=êÉëíçêÉÇ=~í=ée=OKRI=~äíÜçìÖÜ=~=

ëí~ÄäÉ=äÉîÉä=áë=åçí=êÉ~ÅÜÉÇ=ìåíáä=íÜÉ=íÜáêÇ=ÅóÅäÉ=~í=íÜáë=éeK=içïÉê=ée=

î~äìÉë=Å~ìëÉ=éêçÖêÉëëáîÉ=ÇÉíÉêáçê~íáçå=áå=íÜÉ=êÉëéçåëÉK=

qÜáë=~åíáÄçÇó=ëÜçïë=ÅçåëáÇÉê~Ääó=äÉëë=íçäÉê~åÅÉ=áå=êÉÖÉåÉê~íáçå=

ÅçåÇáíáçåë=íÜ~å=íÜÉ=éêÉîáçìë=íïç=Å~ëÉëI=~åÇ=Ñçê=çéíáã~ä=éÉêÑçêã~åÅÉ=

íÜÉ=ÅçåÇáíáçåë=ëÜçìäÇ=ÄÉ=êÉÑáåÉÇ=ÑìêíÜÉê=~êçìåÇ=ée=OKRK=

=

låÅÉ=êÉÖÉåÉê~íáçå=ëÅçìíáåÖ=Ü~ë=ÖáîÉå=~å=áåÇáÅ~íáçå=çÑ=ëìáí~ÄäÉ=

ÅçåÇáíáçåëI=áí=áë=áãéçêí~åí=íç=îÉêáÑó=íÜÉ=éÉêÑçêã~åÅÉ=çÑ=êÉÖÉåÉê~íáçå=

çîÉê=~=ä~êÖÉê=åìãÄÉê=çÑ=êÉéÉ~íÉÇ=ÅóÅäÉë=çÑ=~å~äóíÉ=áåàÉÅíáçå=~åÇ=

êÉÖÉåÉê~íáçå=EêÉÅçããÉåÇÉÇ=ãáåáãìã=OM=ÅóÅäÉëFK==

qÜÉ=ÅêáíÉêáçå=çÑ=~ÅÅÉéí~åÅÉ=Ñçê=íÜÉ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=ïáää=ÇÉéÉåÇ=

íç=ëçãÉ=ÉñíÉåí=çå=íÜÉ=ÇÉã~åÇë=çÑ=íÜÉ=~ééäáÅ~íáçåW=Ñçê=Éñ~ãéäÉI=Å~êÉÑìä=

âáåÉíáÅ=~å~äóëÉë=ÇÉã~åÇ=ãçêÉ=êáÖçêçìë=êÉÖÉåÉê~íáçå=íÜ~å=èì~äáí~íáîÉ=

ëÅêÉÉåáåÖ=Ñçê=ÄáåÇÉêë=~åÇ=åçåJÄáåÇÉêëK=^ë=~=ÖÉåÉê~ä=êÉÅçããÉåÇ~íáçåI=

ÖççÇ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=ëÜçìäÇ=ÖáîÉ=~å=~å~äóíÉ=êÉëéçåëÉ=íÜ~í=ÇçÉë=

6.3 Verifying regeneration conditions 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= TT=

îÉêëáçå=^^=

=

åçí=î~êó=Äó=ãçêÉ=íÜ~å=RÓNMB=çîÉê=OM=ÅóÅäÉëK=_ÉÅ~ìëÉ=íÜÉêÉ=áë=çÑíÉå=~=

ëäáÖÜí=êÉÇìÅíáçå=áå=~Åíáîáíó=áå=íÜÉ=Ñáêëí=ÑÉï=ÅóÅäÉëI=íÜÉ=~ëëÉëëãÉåí=ëÜçìäÇ=

ÄÉ=ã~ÇÉ=çîÉê=Ñçê=Éñ~ãéäÉ=ÅóÅäÉë=SÓOR=ê~íÜÉê=íÜ~å=ÅóÅäÉë=NÓOMK==

=

qÜáë=ëÉÅíáçå=çÑÑÉêë=ëçãÉ=êÉÅçããÉåÇ~íáçåë=Ñçê=êÉÖÉåÉê~íáçå=ëçäìíáçåë=

Ä~ëÉÇ=çå=ÉñéÉêáÉåÅÉ=~í=_á~ÅçêÉ=~åÇ=áå=íÜÉ=äáíÉê~íìêÉK=cçê=ãçäÉÅìäÉ=

íóéÉë=íÜ~í=~êÉ=åçí=ëéÉÅáÑáÅ~ääó=ãÉåíáçåÉÇ=ÜÉêÉI=~å=ÉãéáêáÅ~ä=~ééêç~ÅÜ=

áë=íÜÉ=ÄÉëí=êçìíÉ=íç=ëìÅÅÉëëK=

6.4.1 Protein surfaces 

^åíáÄçÇáÉë=

^åíáÄçÇó=äáÖ~åÇë=Å~å=ìëì~ääó=ÄÉ=êÉÖÉåÉê~íÉÇ=ìëáåÖ=~ÅáÇáÅ=ÅçåÇáíáçåë=

ENM=ãj=ÖäóÅáåÉJe`äI=ée=PKMÓNKRFK==

líÜÉê=éêçíÉáåë=

^äíÜçìÖÜ=íÜÉ=ê~åÖÉ=çÑ=éêçíÉáåJéêçíÉáå=áåíÉê~Åíáçåë=ëíìÇáÉÇ=ïáíÜ=

_á~ÅçêÉ=áë=îÉêó=Äêç~ÇI=ÉñéÉêáÉåÅÉ=Ü~ë=ëÜçïå=íÜ~í=~=êÉä~íáîÉäó=ëã~ää=ëÉí=

çÑ=ÅçåÇáíáçåë=éêçîáÇÉë=Ñçê=êÉÖÉåÉê~íáçåK=j~åó=ëìêÑ~ÅÉë=~êÉ=êÉÖÉåÉê~íÉÇ=

ë~íáëÑ~Åíçêáäó=Äó=çåÉ=çÑ=íÜÉ=ÑçääçïáåÖ=ëçäìíáçåëW=

• NM=ãj=ÖäóÅáåÉJe`ä=ée=PKMÓNKR=E~î~áä~ÄäÉ=~ë=êÉ~ÇóJíçJìëÉ=ëçäìíáçåë=

Ñêçã=_á~ÅçêÉF=

• RMÓNMMB=ÉíÜóäÉåÉ=ÖäóÅçä=

• NÓNMM=ãj=k~le=

• NÓQ=j=jÖ`äO=

• MKRÓR=j=k~`ä=

• MKMOÓMKRB=pap==

péÉÅá~ä=Å~ëÉë=

cçê=ëçãÉ=ëíìÇáÉëI=íÜÉ=å~íìêÉ=çÑ=íÜÉ=áåíÉê~Åíáçå=éçáåíë=íÜÉ=ï~ó=íç=~=

ëìáí~ÄäÉ=êÉÖÉåÉê~íáçå=~ééêç~ÅÜ=ïÜáÅÜ=áë=ëéÉÅáÑáÅ=Ñçê=íÜ~í=áåíÉê~ÅíáçåK=

fåíÉê~Åíáçåë=íÜ~í=êÉèìáêÉ=ãÉí~ä=áçåëI=Ñçê=Éñ~ãéäÉI=Å~å=çÑíÉå=ÄÉ=

êÉÖÉåÉê~íÉÇ=ïáíÜ=ÅÜÉä~íáåÖ=~ÖÉåíë=ëìÅÜ=~ë=baq^=çê=bdq^I=éêçîáÇÉÇ=

íÜ~í=íÜÉ=äáÖ~åÇ=ëìêîáîÉë=êÉãçî~ä=çÑ=íÜÉ=ãÉí~ä=áçåK=^=ëéÉÅáÑáÅ=Éñ~ãéäÉ=

çÑ=íÜáë=~ééêç~ÅÜ=áë=pÉåëçê=`Üáé=kq^I=ïÜáÅÜ=ìëÉë=ká
OH
=áçåë=ÅÜÉä~íÉÇ=Äó=

åáíêáäçíêá~ÅÉíáÅ=~ÅáÇ=íç=Å~éíìêÉ=ÜáëJí~ÖÖÉÇ=äáÖ~åÇëI=~åÇ=ïÜáÅÜ=Å~å=ÄÉ=

êÉÖÉåÉê~íÉÇ=ïáíÜ=baq^=íÜ~í=ëíêáéë=íÜÉ=ká
OH
=áçåë=Ñêçã=íÜÉ=ëìêÑ~ÅÉ=EëÉÉ=

pÉÅíáçå=PKOKPFK=

6.4 Suggested regeneration solutions 
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TU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

6.4.2 Nucleic acids 
eóÄêáÇáòÉÇ=çäáÖçåìÅäÉçíáÇÉë=Å~å=ìëì~ääó=ÄÉ=êÉÖÉåÉê~íÉÇ=ïáíÜ=ÑêÉëÜäó=

éêÉé~êÉÇ=N=ãj=e`äK=

mêçíÉáåë=Å~å=ÄÉ=êÉãçîÉÇ=Ñêçã=ok^=çê=ak^=ëìêÑ~ÅÉë=ïáíÜ=RM=ãj=

k~le=Åçåí~áåáåÖ=N=j=k~`äI=çê=ïáíÜ=MKOÓMKRB=papK==

6.4.3 Membrane-associated ligands 

iáéáÇ=ãçåçä~óÉêë=çå=pÉåëçê=`Üáé=em^=

oÉÖÉåÉê~íáçå=çÑ=íÜÉ=pÉåëçê=`Üáé=em^=ëìêÑ~ÅÉ=áë=ÇáêÉÅíÉÇ=íçï~êÇë=

êÉãçîáåÖ=ÄçìåÇ=~å~äóíÉ=Ñêçã=íÜÉ=äáÖ~åÇI=~åÇ=ìëÉë=íÜÉ=ë~ãÉ=~ééêç~ÅÜ=

~ë=Ñçê=äáÖ~åÇë=Åçî~äÉåíäó=~íí~ÅÜÉÇ=íç=`jJëÉêáÉë=~åÇ=çíÜÉê=ëÉåëçê=ÅÜáéë=

EïáíÜ=íÜÉ=ÉñÅÉéíáçå=íÜ~í=êÉÖÉåÉê~íáçå=ëçäìíáçåë=ëÜçìäÇ=åçí=Åçåí~áå=

ÇÉíÉêÖÉåíë=çê=çêÖ~åáÅ=ëçäîÉåíëFK=iáéáÇ=ãçåçä~óÉêë=ÅçãéçëÉÇ=çÑ=

ëóåíÜÉíáÅ=äáéáÇë=ëìÅÜ=~ë=ajm`=~åÇ=mlm`=~êÉ=ÖÉåÉê~ääó=èìáíÉ=êçÄìëí=áå=

íÜáë=êÉëéÉÅí=~åÇ=Å~å=ïáíÜëí~åÇ=ÉñéçëìêÉ=íç=ÉKÖK=NMM=ãj=e`ä=~åÇ=

NMM=ãj=k~leK==

^äíÜçìÖÜ=íÜÉ=äáéáÇ=ãçåçä~óÉê=ïáíÜ=~ëëçÅá~íÉÇ=äáÖ~åÇ=~åÇ=ÄçìåÇ=

~å~äóíÉ=Å~å=áå=éêáåÅáéäÉ=ÄÉ=êÉãçîÉÇ=Ñêçã=pÉåëçê=`Üáé=em^=Äó=

ï~ëÜáåÖ=ïáíÜ=ÇÉíÉêÖÉåíë=çê=çêÖ~åáÅ=ëçäîÉåíëI=íÜáë=~ééêç~ÅÜ=íç=

êÉÖÉåÉê~íáåÖ=íÜÉ=ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉ=áë=åçí=êÉÅçããÉåÇÉÇ=~åÇ=_á~ÅçêÉ=

ÇçÉë=åçí=Öì~ê~åíÉÉ=íÜÉ=éÉêÑçêã~åÅÉ=çÑ=pÉåëçê=`Üáé=em^=íêÉ~íÉÇ=áå=

íÜáë=ï~óK=

pìééçêíÉÇ=äáéáÇ=Äáä~óÉêë=

mêçíÉçäáéçëçãÉê=~åÇ=ãÉãÄê~åÉ=îÉëáÅäÉë=~êÉ=çÑíÉå=ÇáÑÑáÅìäí=íç=êÉãçîÉ=

ÅçãéäÉíÉäó=Ñêçã=pÉåëçê=`Üáé=iNI=~åÇ=êÉÖÉåÉê~íáçå=çÑ=íÜáë=âáåÇ=çÑ=

ëìêÑ~ÅÉ=ëÜçìäÇ=ÄÉ=ÇáêÉÅíÉÇ=íçï~êÇë=êÉãçîáåÖ=ÄçìåÇ=~å~äóíÉ=Ñêçã=íÜÉ=

äáÖ~åÇ=EìëáåÖ=íÜÉ=ë~ãÉ=~ééêç~ÅÜ=~ë=Ñçê=äáÖ~åÇë=Åçî~äÉåíäó=~íí~ÅÜÉÇ=íç=

`jJëÉêáÉë=~åÇ=çíÜÉê=ëÉåëçê=ÅÜáéëI=ïáíÜ=íÜÉ=ÉñÅÉéíáçå=íÜ~í=êÉÖÉåÉê~íáçå=

ëçäìíáçåë=ëÜçìäÇ=åçí=Åçåí~áå=ÇÉíÉêÖÉåíë=çê=çêÖ~åáÅ=ëçäîÉåíëFK=

cçê=ëìêÑ~ÅÉë=éêÉé~êÉÇ=ïáíÜ=éìêÉ=äáéçëçãÉëI=íÜÉ=äáéáÇ=Å~å=ÄÉ=êÉãçîÉÇ=

ïáíÜ=~=NMÓPM=ëÉÅçåÇ=áåàÉÅíáçå=çÑ=OWP=áëçéêçé~åçäWRM=ãj=k~le=áë=

ëìÑÑáÅáÉåí=íç=ëíêáé=íÜÉ=äáéáÇë=Ñêçã=íÜÉ=ëìêÑ~ÅÉK=oÉãçî~ä=çÑ=íÜÉ=äáéáÇ=áë=

ÖÉåÉê~ääó=êÉÅçããÉåÇÉÇ=Ñçê=~ééäáÅ~íáçåë=íÜ~í=~ÇÇêÉëë=áåíÉê~Åíáçå=çÑ=íÜÉ=

~å~äóíÉ=ïáíÜ=íÜÉ=äáéáÇ=Äáä~óÉê=áíëÉäÑI=ëìÅÜ=~ë=ëíìÇáÉë=çÑ=~Äëçêéíáçå=çÑ=

ëã~ää=ãçäÉÅìäÉë=áåíç=ãÉãÄê~åÉëK==

lpo=ëìêÑ~ÅÉë=

^å=lpo=ëìêÑ~ÅÉ=áë=êÉÖÉåÉê~íÉÇ=ïáíÜ=íÜÉ=~áã=çÑ=êÉãçîáåÖ=~å~äóíÉ=~åÇ=

çíÜÉê=ÄçìåÇ=ë~ãéäÉ=ÅçãéçåÉåíë=ïÜáäÉ=äÉ~îáåÖ=íÜÉ=êÉÅçåëíáíìíÉÇ=

ãÉãÄê~åÉ=áåí~ÅíK=aÉíÉêÖÉåíë=~åÇ=çêÖ~åáÅ=ëçäîÉåíë=íÜ~í=ã~ó=ÇÉëí~ÄáäáòÉ=

íÜÉ=ãÉãÄê~åÉ=ëÜçìäÇ=ÄÉ=~îçáÇÉÇK=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= TV=

îÉêëáçå=^^=

=

6.4.4 Small molecules 
pã~ää=ãçäÉÅìäÉë=~êÉ=ÖÉåÉê~ääó=ãçêÉ=íçäÉê~åí=çÑ=Ü~êëÜ=ÅçåÇáíáçåë=íÜ~å=

ã~ÅêçãçäÉÅìäÉëI=ëç=íÜ~í=~=ïáÇÉê=ê~åÖÉ=çÑ=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=Å~å=

çÑíÉå=ÄÉ=ÅçåëáÇÉêÉÇK=pçäìíáçåë=íÜ~í=Ü~îÉ=éêçîÉÇ=ëìÅÅÉëëÑìä=áå=

êÉÖÉåÉê~íáåÖ=äçï=ãçäÉÅìä~ê=ïÉáÖÜí=äáÖ~åÇë=ïáíÜ=éêçíÉáå=~å~äóíÉë=~êÉ=

Eáå=~ééêçñáã~íÉ=çêÇÉê=çÑ=ÅçåîÉåáÉåÅÉFW=

• OMÓNMM=ãj=k~le=áå=PMB=~ÅÉíçåáíêáäÉK=qÜáë=ëçäìíáçå=áë=åçí=ëí~ÄäÉ=

~åÇ=ãìëí=ÄÉ=éêÉé~êÉÇ=ÑêÉëÜ=É~ÅÜ=Ç~óK=

• OMÓNMM=ãj=k~le=Åçåí~áåáåÖ=MKRB=pìêÑ~Åí~åí=mOM=çê=MKMRB=pap=

• NM=ãj=ÖäóÅáåÉJe`ä=ée=PKMÓNKR=E~î~áä~ÄäÉ=~ë=êÉ~ÇóJíçJìëÉ=ëçäìíáçåë=

Ñêçã=_á~ÅçêÉF=

• NÓQ=j=jÖ`äO==

6.4.5 Other regeneration strategies 
pçãÉ=äáÖ~åÇJ~å~äóíÉ=áåíÉê~Åíáçåë=ã~ó=ÄÉ=ÇáÑÑáÅìäí=íç=êÉÖÉåÉê~íÉ=ïáíÜ=

íÜÉ=ÅçåÇáíáçåë=ëìÖÖÉëíÉÇ=~ÄçîÉK=líÜÉê=ÅçåÇáíáçåë=íÜ~í=Ü~îÉ=ÄÉÉå=ÑçìåÇ=

ìëÉÑìä=áåÅäìÇÉW=

• NMÓNMM=ãj=e`ä=

• úMKN=B=íêáÑäìçêç~ÅÉíáÅ=~ÅáÇ=

• úN=j=ÑçêãáÅ=~ÅáÇ=

• úN=j=ÉíÜ~åçä~ãáåÉJe`ä=~í=ée=V=çê=ÜáÖÜÉê=

få=é~êíáÅìä~êäó=ëíìÄÄçêå=Å~ëÉëI=çê=ïÜÉå=ëÉîÉê~ä=ÅçãéçåÉåíë=Ñêçã=íÜÉ=

ë~ãéäÉ=ã~ó=ÄáåÇ=íç=íÜÉ=ëìêÑ~ÅÉI=êÉÖÉåÉê~íáçå=ÅçÅâí~áäë=ìëáåÖ=ãáñíìêÉë=

çÑ=ÇáÑÑÉêÉåí=íóéÉë=çÑ=ëçäìíáçå=EÉKÖK=~ÅáÇáÅ=~åÇ=ÅÜ~çíêçéáÅ=ÅçåÇáíáçåëF=

ã~ó=éêçîÉ=ÑêìáíÑìäK=qÜÉ=Åçåíêçä=ëçÑíï~êÉ=Ñçê=ãçëí=_á~ÅçêÉ=ëóëíÉãë=

ëìééçêíë=êÉÖÉåÉê~íáçå=ïáíÜ=íïç=ÅçåëÉÅìíáîÉ=áåàÉÅíáçåëI=~åÇ=íÜáë=

~ééêç~ÅÜ=Å~å=áå=ëçãÉ=Å~ëÉë=ÄÉ=~å=~äíÉêå~íáîÉ=íç=ãáñÉÇ=êÉ~ÖÉåíëK=
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UM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= UN=

îÉêëáçå=^^=

=

7. Sensor surface performance 

qÜáë=ÅÜ~éíÉê=ÅçåëáÇÉêë=~ëéÉÅíë=çÑ=ëÉåëçê=ëìêÑ~ÅÉ=éÉêÑçêã~åÅÉ=áåÅäìÇáåÖ=

íÉëíáåÖ=íÜÉ=ëìêÑ~ÅÉ=~Åíáîáíó=~åÇ=íêçìÄäÉëÜççíáåÖ=ëìêÑ~ÅÉ=éêÉé~ê~íáçå=

~åÇ=éÉêÑçêã~åÅÉ=éêçÄäÉãëK=

=

låÅÉ=íÜÉ=ëìêÑ~ÅÉ=Ü~ë=ÄÉÉå=éêÉé~êÉÇI=íÜÉ=~å~äóíÉ=ÄáåÇáåÖ=~Åíáîáíó=

ëÜçìäÇ=ÄÉ=íÉëíÉÇ=ÄÉÑçêÉ=éêçÅÉÉÇáåÖ=íç=ÑìêíÜÉê=ëí~ÖÉë=áå=~ëë~ó=

ÇÉîÉäçéãÉåíK=qÜÉ=ë~ãÉ=éêçíçÅçä=Å~å=~äëç=ÄÉ=ìëÉÇ=íç=íÉëí=íÜÉ=~Åíáîáíó=çÑ=

ëÉåëçê=ÅÜáéë=íÜ~í=Ü~îÉ=ÄÉÉå=ëíçêÉÇI=íç=ÉåëìêÉ=íÜ~í=~Åíáîáíó=áë=êÉí~áåÉÇ=

íÜêçìÖÜçìí=íÜÉ=ëíçê~ÖÉK=

qç=íÉëí=íÜÉ=ÄáåÇáåÖ=~Åíáîáíó=çÑ=íÜÉ=ëìêÑ~ÅÉI=áåàÉÅí=~å~äóíÉ=íÜ~í=áë=âåçïå=

íç=ÄáåÇ=íç=íÜÉ=äáÖ~åÇK=rëÉ=ëìÅÅÉëëáîÉäó=ÜáÖÜÉê=~å~äóíÉ=ÅçåÅÉåíê~íáçåë=

EÉKÖK=NI=NMI=NMMI=NMMM=åjF=ïáíÜ=~=ãçÇÉê~íÉ=Ñäçï=ê~íÉ=EOMÓQM=”äLãáåF=

~åÇ=~=Åçåí~Åí=íáãÉ=íÜ~í=áë=ëìÑÑáÅáÉåí=áÑ=éçëëáÄäÉ=Ñçê=íÜÉ=ÄáåÇáåÖ=ÅìêîÉ=íç=

Ñä~ííÉå=çìíK=qÜÉ=êÉëéçåëÉ=êÉ~ÅÜÉÇ=áå=~=ëáåÖäÉ=áåàÉÅíáçå=Å~å=ÄÉ=ìëÉÇ=íç=

ÅÜÉÅâ=íÜÉ=ÅçåëáëíÉåÅó=çÑ=ëìêÑ~ÅÉ=~Åíáîáíó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=ëìêÑ~ÅÉë=~åÇ=

ÇìêáåÖ=ëíçê~ÖÉ=çÑ=ëìêÑ~ÅÉëK=

qç=Éëíáã~íÉ=íÜÉ=ã~ñáãìã=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉI=

éÉêÑçêã=êÉéÉ~íÉÇ=áåàÉÅíáçåë=çÑ=~å~äóíÉ=ïáíÜçìí=êÉÖÉåÉê~íáåÖ=íÜÉ=ëìêÑ~ÅÉ=

ÄÉíïÉÉå=áåàÉÅíáçåëK=qÜÉ=ëÉåëçêÖê~ã=éäçí=ïáää=ëÜçï=~=ëíÉ~Çáäó=áåÅêÉ~ëáåÖ=

êÉëéçåëÉ=çîÉê=íÜÉ=áåáíá~ä=Ä~ëÉäáåÉK=bîÉåíì~ääóI=áåàÉÅíáçå=çÑ=~å~äóíÉ=ïáää=

ÖáîÉ=åç=ÑìêíÜÉê=áåÅêÉ~ëÉ=áå=êÉëéçåëÉ=ïÜÉå=íÜÉ=ã~ñáãìã=ÄáåÇáåÖ=

Å~é~Åáíó=áë=êÉ~ÅÜÉÇK=qÜÉ=ã~ñáãìã=~å~äóíÉ=ÄáåÇáåÖ=Å~é~Åáíó=Åçãé~êÉÇ=

ïáíÜ=íÜÉ=íÜÉçêÉíáÅ~ä=î~äìÉ=EpÉÅíáçå=PKSKNF=ÖáîÉë=~=î~äì~ÄäÉ=áåÇáÅ~íáçå=çÑ=

íÜÉ=~Åíáîáíó=çÑ=íÜÉ=äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉK=fÑ=íÜÉ=ÉñéÉêáãÉåí~ä=Å~é~Åáíó=áë=

äçï=áå=Åçãé~êáëçå=ïáíÜ=íÜÉ=íÜÉçêÉíáÅ~ä=î~äìÉ=EÉKÖK=PMB=çê=äçïÉêF=~åÇ=

íÜÉ=ëí~êíáåÖ=ã~íÉêá~ä=áë=âåçïå=íç=ÄÉ=~ÅíáîÉI=ÅçåëáÇÉê=êÉîáëáåÖ=íÜÉ=

áããçÄáäáò~íáçå=ãÉíÜçÇ=íç=ã~áåí~áå=äáÖ~åÇ=~ÅíáîáíóK=

1

2

3
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Time

4
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=
Figure 7-1. Repeated injections of analyte without regeneration can be used 
to estimate the maximum analyte binding capacity of the surface. 

7.1 Testing the surface 
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UO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

qÜáë=ëÉÅíáçå=ÇÉ~äë=ïáíÜ=íÜÉ=ãçëí=Åçããçå=éêçÄäÉãë=~ëëçÅá~íÉÇ=ïáíÜ=

äáÖ~åÇ=áããçÄáäáò~íáçåK=

7.2.1 Low immobilization levels  
fÑ=íÜÉ=äÉîÉä=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇ=áë=íçç=äçïI=Éñ~ãáåÉ=íÜÉ=

áããçÄáäáò~íáçå=êÉëìäíë=íç=áÇÉåíáÑó=íÜÉ=Å~ìëÉ=çÑ=äçï=áããçÄáäáò~íáçå=

äÉîÉäëW=

fÑ=éêÉJÅçåÅÉåíê~íáçå=çÑ=äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉ=áë=åçí=ë~íáëÑ~Åíçêó=

EcáÖìêÉ=TJOFW=

• qÉëí=éêÉJÅçåÅÉåíê~íáçå=~í=ÇáÑÑÉêÉåí=ée=î~äìÉëK=^ë=~=ÖÉåÉê~ä=êìäÉI=ée=

î~äìÉë=Ççïå=íç=~Äçìí=PKR=Å~å=ÄÉ=ìëÉÇ=EìëÉ=Åáíê~íÉ=ÄìÑÑÉêë=Ñçê=ée=

PKRÓQKMFK=fÑ=éêÉJÅçåÅÉåíê~íáçå=áë=áå~ÇÉèì~íÉ=ÉîÉå=~í=ée=PKRI=íÜÉ=

äáÖ~åÇ=ã~ó=ÄÉ=íçç=~ÅáÇáÅI=~åÇ=óçì=ëÜçìäÇ=ÅçåëáÇÉê=ìëáåÖ=~=

ÇáÑÑÉêÉåí=áããçÄáäáò~íáçå=~ééêç~ÅÜK=pçãÉ=äáÖ~åÇë=Å~å=ÄÉ=

áããçÄáäáòÉÇ=ë~íáëÑ~Åíçêáäó=~í=ée=î~äìÉë=~ÄçîÉ=RKRK=j~äÉ~íÉ=ÄìÑÑÉêë=

~êÉ=ëìáí~ÄäÉ=Ñçê=áããçÄáäáò~íáçå=~í=ée=î~äìÉë=áå=íÜÉ=ê~åÖÉ=RÓSK=

• j~âÉ=ëìêÉ=óçì=~êÉ=ìëáåÖ=äçï=áçåáÅ=ëíêÉåÖíÜ=ÄìÑÑÉê=~åÇ=íÜ~í=íÜÉ=

äáÖ~åÇ=áë=ëìÑÑáÅáÉåíäó=ÇáäìíÉÇ=çê=ÇÉë~äíÉÇ=Ñêçã=ë~äíJÅçåí~áåáåÖ=ëíçÅâ=

ëçäìíáçåëK=qÜÉ=íçí~ä=áçå=ÅçåÅÉåíê~íáçå=ëÜçìäÇ=áÇÉ~ääó=ÄÉ=NM=ãj=çê=

äÉëëK=låäó=ìëÉ=ÜáÖÜÉê=ë~äí=ÅçåÅÉåíê~íáçåë=áÑ=íÜáë=áë=åÉÅÉëë~êó=íç=

ã~áåí~áå=äáÖ~åÇ=ëí~ÄáäáíóK=

• fåÅêÉ~ëÉ=íÜÉ=Åçåí~Åí=íáãÉ=áÑ=íÜÉ=áããçÄáäáò~íáçå=ëÉåëçêÖê~ã=

áåÇáÅ~íÉë=íÜ~í=ãçêÉ=äáÖ~åÇ=Å~å=ÄáåÇK=

• fåÅêÉ~ëÉ=íÜÉ=äáÖ~åÇ=ÅçåÅÉåíê~íáçåK=

=
Figure 7-2. Inadequate binding of ligand to the surface is seen as a poor 
increase in response during and after the ligand injection (the illustration 
shows a sensorgram for amine coupling). 

7.2 Troubleshooting surface preparation 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= UP=

îÉêëáçå=^^=

=

fÑ=äáÖ~åÇ=áë=éêÉJÅçåÅÉåíê~íÉÇ=çå=íÜÉ=ëìêÑ~ÅÉ=Äìí=áë=åçí=áããçÄáäáòÉÇ=

EcáÖìêÉ=TJPFW=

• j~âÉ=ëìêÉ=óçì=~êÉ=ìëáåÖ=ÑêÉëÜ=ba`=~åÇ=kep=ëçäìíáçåëK=

• j~âÉ=ëìêÉ=íÜ~í=íÜÉ=áããçÄáäáò~íáçå=ÄìÑÑÉê=~åÇ=êìååáåÖ=ÄìÑÑÉê=Çç=

åçí=Åçåí~áå=ëìÄëí~åÅÉë=íÜ~í=ÅçãéÉíÉ=ïáíÜ=íÜÉ=äáÖ~åÇ=Ñçê=êÉ~ÅíáîÉ=

Öêçìéë=çå=íÜÉ=ëìêÑ~ÅÉ=EÉKÖK=qêáë=çê=ëçÇáìã=~òáÇÉ=Ñçê=~ãáåÉ=

ÅçìéäáåÖFK=

• `çåëáÇÉê=~å=~äíÉêå~íáîÉ=áããçÄáäáò~íáçå=ÅÜÉãáëíêóK=

=
Figure 7-3. Inadequate immobilization of ligand is seen as an increase in 
response during ligand injection but a low level over baseline after the 
injection. 

7.2.2 Low analyte responses 
fÑ=íÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=áããçÄáäáòÉÇ=~ééÉ~êë=íç=ÄÉ=ëìÑÑáÅáÉåí=Äìí=íÜÉ=

~å~äóíÉ=êÉëéçåëÉ=çê=ã~ñáãìã=ÄáåÇáåÖ=Å~é~Åáíó=áë=íçç=äçïI=íÜÉ=äáÖ~åÇ=

ã~ó=Ü~îÉ=äçëí=~Åíáîáíó=ÉáíÜÉê=ÇìêáåÖ=äáÖ~åÇ=éêÉé~ê~íáçå=çê=Äó=íÜÉ=

áããçÄáäáò~íáçå=éêçÅÉÇìêÉK=`ÜÉÅâ=~å~äóíÉ=ÄáåÇáåÖ=~Åíáîáíó=çÑ=íÜÉ=äáÖ~åÇ=

éêÉé~ê~íáçå=Äó=áåÇÉéÉåÇÉåí=íÉÅÜåáèìÉë=áÑ=éçëëáÄäÉK=fÑ=áí=ëÉÉãë=íÜ~í=íÜÉ=

äáÖ~åÇ=äçëÉë=~Åíáîáíó=ÇìêáåÖ=áããçÄáäáò~íáçåI=íêó=~äíÉêå~íáîÉ=

áããçÄáäáò~íáçå=ãÉíÜçÇë=çê=ìëÉ=~=Å~éíìêáåÖ=~ééêç~ÅÜK=oÉîáÉï=íÜÉ=

Åçãéçëáíáçå=çÑ=íÜÉ=áããçÄáäáò~íáçå=ÄìÑÑÉê=EÉKÖK=~îçáÇ=ÅÜÉä~íáåÖ=~ÖÉåíë=

Ñçê=éêçíÉáåë=íÜ~í=êÉèìáêÉ=ãÉí~ä=áçåë=Ñçê=~ÅíáîáíóFK=

fÑ=ÄçíÜ=íÜÉ=~å~äóíÉ=~åÇ=äáÖ~åÇ=~êÉ=ä~êÖÉ=ãçäÉÅìäÉë=~åÇ=íÜÉ=~ãçìåí=çÑ=

äáÖ~åÇ=çå=íÜÉ=ëìêÑ~ÅÉ=áë=ÜáÖÜI=ëíÉêáÅ=ÜáåÇê~åÅÉ=ã~ó=êÉÇìÅÉ=íÜÉ=

ã~ñáãìã=ÄáåÇáåÖ=Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉK==
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UQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

7.2.3 When regeneration fails 
fí=áë=åçí=~äï~óë=éçëëáÄäÉ=íç=ÑáåÇ=ë~íáëÑ~Åíçêó=êÉÖÉåÉê~íáçå=ÅçåÇáíáçåë=Ñçê=

~=ÖáîÉå=áåíÉê~ÅíáçåK=fí=ãáÖÜí=ÄÉ=ÉñéÉÅíÉÇ=íÜ~í=ëóëíÉãë=áåîçäîáåÖ=

ÜÉíÉêçÖÉåÉçìë=äáÖ~åÇ=çê=~å~äóíÉ=ÅçìäÇ=êÉèìáêÉ=êÉÖÉåÉê~íáçå=Äó=

ëÉèìÉåíá~ä=ÉñéçëìêÉ=íç=ÇáÑÑÉêÉåí=ëçäìíáçåë=EÉKÖK=~ÅáÇáÅ=ÅçåÇáíáçåë=

ÑçääçïÉÇ=Äó=ÜáÖÜ=áçåáÅ=ëíêÉåÖíÜFK==

cçê=é~êíáÅìä~êäó=ÇáÑÑáÅìäí=ëóëíÉãëI=íïç=~äíÉêå~íáîÉ=~ééêç~ÅÜÉë=ã~ó=ÄÉ=

~î~áä~ÄäÉW=

• oÉîÉêëÉ=íÜÉ=êçäÉë=çÑ=äáÖ~åÇ=~åÇ=~å~äóíÉK=oÉÖÉåÉê~íáçå=áë=çåäó=

êÉèìáêÉÇ=íç=éêÉëÉêîÉ=íÜÉ=~Åíáîáíó=çÑ=íÜÉ=äáÖ~åÇ=~íí~ÅÜÉÇ=íç=íÜÉ=

ëìêÑ~ÅÉW=Ç~ã~ÖÉ=íç=íÜÉ=~å~äóíÉ=ÇçÉë=åçí=ã~ííÉêK=

• rëÉ=~=Å~éíìêáåÖ=~ééêç~ÅÜ=áåëíÉ~Ç=çÑ=~íí~ÅÜáåÖ=íÜÉ=äáÖ~åÇ=ÇáêÉÅíäó=íç=

íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=oÉÖÉåÉê~íáçå=áë=íÜÉå=ÇáêÉÅíÉÇ=íç=êÉãçîáåÖ=íÜÉ=

äáÖ~åÇ=Ñêçã=íÜÉ=Å~éíìêáåÖ=ãçäÉÅìäÉI=~åÇ=~åó=Ç~ã~ÖÉ=íç=íÜÉ=äáÖ~åÇ=

ÇçÉë=åçí=ã~ííÉêK=

7.2.4 Problems with non-specific binding 
cçê=ëçãÉ=~ééäáÅ~íáçåëI=é~êíáÅìä~êäó=íÜçëÉ=ïÜÉêÉ=ë~ãéäÉë=~êÉ=ÅçãéäÉñ=

ãáñíìêÉë=ëìÅÜ=~ë=ëÉêìã=çê=ÅêìÇÉ=ÅÉää=Éñíê~ÅíI=êÉëéçåëÉë=~êáëáåÖ=Ñêçã=

çíÜÉê=ëçìêÅÉë=íÜ~å=ÄáåÇáåÖ=çÑ=~å~äóíÉ=íç=äáÖ~åÇ=Å~å=ÅçãéäáÅ~íÉ=íÜÉ=

áåíÉêéêÉí~íáçå=çÑ=íÜÉ=êÉëìäíëK=pìÅÜ=êÉëéçåëÉë=ã~ó=~êáëÉ=Ñêçã=ÄáåÇáåÖ=çÑ=

åçåJ~å~äóíÉ=ãçäÉÅìäÉë=áå=íÜÉ=ë~ãéäÉ=íç=íÜÉ=äáÖ~åÇ=çê=Ñêçã=åçåJëéÉÅáÑáÅ=

ÄáåÇáåÖ=çÑ=~å~äóíÉ=çê=åçåJ~å~äóíÉ=ãçäÉÅìäÉë=íç=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉK=

qÜÉ=ÅçåíêáÄìíáçå=çÑ=íÜáë=âáåÇ=çÑ=ÄáåÇáåÖ=íç=íÜÉ=çÄëÉêîÉÇ=êÉëéçåëÉ=

î~êáÉë=ïáíÜ=íÜÉ=âáåÇ=çÑ=äáÖ~åÇ=~åÇ=ë~ãéäÉ=ìëÉÇI=Äìí=~äëç=ïáíÜ=íÜÉ=

~ãçìåí=çÑ=äáÖ~åÇ=çå=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉK=jçÇÉê~íÉ=íç=ÜáÖÜ=äÉîÉäë=çÑ=

áããçÄáäáòÉÇ=äáÖ~åÇ=Ü~îÉ=ÄÉÉå=çÄëÉêîÉÇ=íç=ëìééêÉëë=åçåJëéÉÅáÑáÅ=

ÄáåÇáåÖ=çÑ=ë~ãéäÉ=ÅçãéçåÉåíë=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉI=Äìí=Å~å=áåÅìê=

ÜáÖÜÉê=äÉîÉäë=çÑ=ìåï~åíÉÇ=ÄáåÇáåÖ=íç=íÜÉ=äáÖ~åÇK=

mêçÄäÉãë=ïáíÜ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=Å~å=áå=ÖÉåÉê~ä=ÄÉ=~ÇÇêÉëëÉÇ=áå=

íÜêÉÉ=ï~óëW=ÇÉëáÖå=çÑ=íÜÉ=ÉñéÉêáãÉåíI=ÅÜçáÅÉ=çÑ=ëÉåëçê=ëìêÑ~ÅÉ=~åÇ=íÜÉ=

ìëÉ=çÑ=~ÇÇáíáîÉë=áå=íÜÉ=ë~ãéäÉK=

bñéÉêáãÉåí~ä=ÇÉëáÖå=

^é~êí=Ñêçã=íÜÉ=çÄîáçìë=~ééêç~ÅÜ=çÑ=é~êíá~ääó=éìêáÑóáåÖ=íÜÉ=ë~ãéäÉ=íç=

êÉãçîÉ=ÅçãéçåÉåíë=íÜ~í=áåíÉêÑÉêÉ=ïáíÜ=íÜÉ=~ëë~óI=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=

ã~ó=áå=ëçãÉ=Å~ëÉë=ÄÉ=êÉÇìÅÉÇ=Äó=çéíáãáòáåÖ=íÜÉ=Åçãéçëáíáçå=çÑ=íÜÉ=

êìååáåÖ=ÄìÑÑÉêK=få=ÖÉåÉê~äI=éÜóëáçäçÖáÅ~ä=ENRM=ãjF=çê=ÜáÖÜÉê=ë~äí=

ÅçåÅÉåíê~íáçåë=ïáää=ÜÉäé=íç=ëìééêÉëë=åçåJëéÉÅáÑáÅ=ÉäÉÅíêçëí~íáÅ=

áåíÉê~ÅíáçåëI=~åÇ=áåÅäìëáçå=çÑ=ë~äí=áå=íÜÉ=êìååáåÖ=ÄìÑÑÉê=áë=~äï~óë=

êÉÅçããÉåÇÉÇK=líÜÉê=ÄìÑÑÉê=ÅçãéçåÉåíë=ã~ó=Ü~îÉ=~=ëáÖåáÑáÅ~åí=ÉÑÑÉÅí=

çå=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=áå=áåÇáîáÇì~ä=Å~ëÉëK=



________________________________________________________ Sensor surface performance 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= UR=

îÉêëáçå=^^=

=

^=éçïÉêÑìä=íÉÅÜåáèìÉ=Ñçê=ÇÉ~äáåÖ=ïáíÜ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=áå=

~ééäáÅ~íáçåë=íÜ~í=ãÉ~ëìêÉ=ÄáåÇáåÖ=äÉîÉäë=E~ë=çééçëÉÇ=íç=âáåÉíáÅ=

áåíÉê~Åíáçå=éêçÑáäÉëF=áë=íç=ìëÉ=ÉåÜ~åÅÉãÉåí=êÉ~ÖÉåíë=íç=ëéÉÅáÑáÅ~ääó=

~ãéäáÑó=íÜÉ=ëáÖå~ä=Ñêçã=íÜÉ=~å~äóíÉK=^å=ÉåÜ~åÅÉãÉåí=êÉ~ÖÉåí=ÄáåÇë=íç=

íÜÉ=~å~äóíÉ=áåÇÉéÉåÇÉåíäó=çÑ=íÜÉ=äáÖ~åÇI=ëç=íÜ~í=íÜÉ=ÉåÜ~åÅÉãÉåí=

êÉëéçåëÉ=áë=~=ÇáêÉÅí=áåÇáÅ~íáçå=çÑ=íÜÉ=~ãçìåí=çÑ=~å~äóíÉ=çå=íÜÉ=ëìêÑ~ÅÉK=

få=íÜáë=ï~ó=íÜÉ=~å~äóíÉ=áë=ÇÉíÉÅíÉÇ=~åÇ=áÇÉåíáÑáÉÇ=ïáíÜ=~=ÇçìÄäÉ=

ëéÉÅáÑáÅáíóI=çåÅÉ=Äó=áåíÉê~Åíáçå=ïáíÜ=íÜÉ=áããçÄáäáòÉÇ=äáÖ~åÇ=~åÇ=çåÅÉ=

Äó=áåíÉê~Åíáçå=ïáíÜ=íÜÉ=áåàÉÅíÉÇ=ÉåÜ~åÅÉãÉåí=êÉ~ÖÉåíK=

`ÜçáÅÉ=çÑ=ëÉåëçê=ëìêÑ~ÅÉ=

aáÑÑÉêÉåí=ëÉåëçê=ÅÜáé=íóéÉë=Ü~îÉ=ÇáÑÑÉêÉåí=ÅÜ~ê~ÅíÉêáëíáÅë=ïáíÜ=êÉëéÉÅí=

íç=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖK=fí=áë=ÇáÑÑáÅìäí=íç=éêçîáÇÉ=ÖÉåÉê~ä=

êÉÅçããÉåÇ~íáçåë=áå=íÜáë=êÉëéÉÅíI=ëáåÅÉ=íÜÉ=ÉÑÑÉÅíë=î~êó=~ÅÅçêÇáåÖ=íç=íÜÉ=

å~íìêÉ=çÑ=íÜÉ=ë~ãéäÉW=Ñçê=Éñ~ãéäÉI=pÉåëçê=`Üáé=`jQ=íÉåÇë=íç=ëÜçï=

äçïÉê=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=íÜ~å=pÉåëçê=`Üáé=`jR=ïáíÜ=ÅÉää=ÅìäíìêÉ=

ãÉÇáìã=~åÇ=ÅêìÇÉ=ÅÉää=Éñíê~ÅíëI=Äìí=íÜÉ=êÉîÉêëÉ=áë=çÑíÉå=íêìÉ=ïáíÜ=

ëÉêìã=~åÇ=éä~ëã~K=^ë=~=ÖÉåÉê~ä=ÖìáÇÉäáåÉI=áÑ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=áë=~=

éêçÄäÉãI=áí=Å~å=ÄÉ=ïçêíÜ=íÉëíáåÖ=íÜÉ=~ééäáÅ~íáçå=çå=~=ÇáÑÑÉêÉåí=ëÉåëçê=

ÅÜáé=íóéÉK=

páãáä~êäóI=íÜÉ=äáÖ~åÇ=áããçÄáäáò~íáçå=ÅÜÉãáëíêó=Å~å=áåÑäìÉåÅÉ=íÜÉ=äÉîÉä=

çÑ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=áå=~å=ìåéêÉÇáÅí~ÄäÉ=ã~ååÉêK=tÜÉå=íÜÉ=äáÖ~åÇ=áë=

~ãÉå~ÄäÉ=íç=~äíÉêå~íáîÉ=áããçÄáäáò~íáçå=ÅÜÉãáëíêáÉëI=íÉëíáåÖ=~=ê~åÖÉ=çÑ=

ÇáÑÑÉêÉåí=áããçÄáäáò~íáçå=ãÉíÜçÇë=Å~å=ÜÉäé=íç=áÇÉåíáÑó=ÅçåÇáíáçåë=íÜ~í=

êÉÇìÅÉ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖK=

få=ëçãÉ=~ééäáÅ~íáçåë=ìëáåÖ=ëÉêìã=ë~ãéäÉëI=áããçÄáäáò~íáçå=çÑ=

~ãáåçãÉíÜóäJéçäóÉíÜóäÉåÉÖäóÅçä=E~ãáåçãÉíÜóäJmbdF=íç=íÜÉ=ëìêÑ~ÅÉ=

éêáçê=íç=äáÖ~åÇ=áããçÄáäáò~íáçå=Ü~ë=ÄÉÉå=ÑçìåÇ=íç=êÉÇìÅÉ=íÜÉ=äÉîÉäë=çÑ=

åçåJëéÉÅáÑáÅ=ÄáåÇáåÖK=qç=ìëÉ=íÜáë=~ééêç~ÅÜI=~Åíáî~íÉ=íÜÉ=ëìêÑ~ÅÉ=ïáíÜ=~=

NMJãáåìíÉ=áåàÉÅíáçå=çÑ=MKMR=j=ba`LMKO=j=kepK=cçääçï=íÜáë=

~Åíáî~íáçå=ïáíÜ=~å=áåàÉÅíáçå=çÑ=NÓR=ãj=~ãáåçãÉíÜóäJmbd=áå=NM=ãj=

ëçÇáìã=Äçê~íÉ=ée=UKR=Ñçê=RÓNM=ãáåìíÉëK=fããçÄáäáòÉ=íÜÉ=äáÖ~åÇ=ìëáåÖ=

íÜÉ=ÅÜçëÉå=ÅÜÉãáëíêó=ÇáêÉÅíäó=~ÑíÉê=íÜÉ=~ãáåçãÉíÜóäJmbd=áåàÉÅíáçåK=

qÜÉ=áããçÄáäáò~íáçå=Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉ=Ñçê=äáÖ~åÇ=áë=êÉÇìÅÉÇ=~ÑíÉê=

áããçÄáäáò~íáçå=çÑ=~ãáåçãÉíÜóäJmbdI=~åÇ=~=Ä~ä~åÅÉ=Ü~ë=íç=ÄÉ=ëíêìÅâ=

ÄÉíïÉÉå=íÜÉ=äÉîÉä=çÑ=~ãáåçãÉíÜóäJmbd=ëìÄëíáíìíáçå=~åÇ=íÜÉ=êÉã~áåáåÖ=

Å~é~Åáíó=çÑ=íÜÉ=ëìêÑ~ÅÉK=^ÅÅÉéí~ÄäÉ=êÉëìäíë=Ü~îÉ=ÄÉÉå=çÄëÉêîÉÇ=ïáíÜ=

äÉîÉäë=çÑ=~ãáåçãÉíÜóäJmbd=~êçìåÇ=RMM=orW=ÜáÖÜÉê=äÉîÉäë=Å~å=êÉÇìÅÉ=

åçåJëéÉÅáÑáÅ=ÄáåÇáåÖ=ÑìêíÜÉê=Äìí=~í=íÜÉ=ÉñéÉåëÉ=çÑ=~=êÉÇìÅíáçå=áå=äáÖ~åÇ=

áããçÄáäáò~íáçå=Å~é~ÅáíóK=

tÜÉêÉ=~äíÉêå~íáîÉ=äáÖ~åÇë=~êÉ=~î~áä~ÄäÉ=EÑçê=Éñ~ãéäÉ=ïáíÜ=ãçåçÅäçå~ä=

~åíáÄçÇó=äáÖ~åÇëFI=íÜÉ=ÅÜçáÅÉ=çÑ=äáÖ~åÇ=ã~ó=Ü~îÉ=~=ÇÉÅáëáîÉ=ÉÑÑÉÅí=çå=

íÜÉ=ÉñíÉåí=çÑ=åçåJëéÉÅáÑáÅ=ÄáåÇáåÖK=få=ã~åó=Å~ëÉëI=áããçÄáäáò~íáçå=çÑ=

c~ÄDO=Ñê~ÖãÉåíë=Å~å=ÄÉ=éêÉÑÉê~ÄäÉ=íç=íÜÉ=ìëÉ=çÑ=áåí~Åí=~åíáÄçÇáÉëI=

Éäáãáå~íáåÖ=ÄáåÇáåÖ=çÑ=ë~ãéäÉ=ÅçãéçåÉåíë=íç=íÜÉ=cÅ=éçêíáçå=çÑ=íÜÉ=

~åíáÄçÇóK=



Sensor surface performance ________________________________________________________  

US= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

p~ãéäÉ=~ÇÇáíáîÉë=

pçäìÄäÉ=Å~êÄçñóãÉíÜóäJÇÉñíê~å=~ÇÇÉÇ=íç=íÜÉ=ë~ãéäÉ=~í=MKRÓN=ãÖLãä=

Å~å=ÅçãéÉíÉ=Ñçê=ãçäÉÅìäÉë=íÜ~í=ÄáåÇ=íç=íÜÉ=ÇÉñíê~å=çå=íÜÉ=ëÉåëçê=

ëìêÑ~ÅÉ=ïáíÜçìí=áåíÉêÑÉêáåÖ=ïáíÜ=íÜÉ=~å~äóíÉJäáÖ~åÇ=áåíÉê~ÅíáçåK=

få=ëçãÉ=Å~ëÉëI=~ÇÇáíáçå=çÑ=!äáÖ~åÇ=ãáãáÅëÒ=Å~å=ÜÉäé=íç=êÉÇìÅÉ=

ìåï~åíÉÇ=ÄáåÇáåÖ=íç=íÜÉ=áããçÄáäáòÉÇ=äáÖ~åÇK=^å=Éñ~ãéäÉ=çÑ=íÜáë=

~ééêç~ÅÜ=áë=íÜÉ=~ÇÇáíáçå=çÑ=éçäóÅäçå~ä=~åíáÄçÇó=éêÉé~ê~íáçåë=E~í=NMMÓ

OMM=”ÖLãäF=Ñêçã=åçåJáããìåÉ=~åáã~äë=íç=ÅçìåíÉê~Åí=åçåJëéÉÅáÑáÅ=

ÄáåÇáåÖ=íç=áããçÄáäáòÉÇ=ãçåçÅäçå~ä=~åíáÄçÇáÉëK=

=

=



____________________________________________________ Storing and re-using sensor chips 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= UT=

îÉêëáçå=^^=

=

8. Storing and re-using sensor 
chips 

pÉåëçê=ÅÜáéë=~êÉ=ëìééäáÉÇ=áå=áåÇáîáÇì~ääó=ëÉ~äÉÇ=é~Åâ~ÖÉë=áå=~=åáíêçÖÉå=

~íãçëéÜÉêÉK=råçéÉåÉÇ=é~Åâ~ÖÉë=Ü~îÉ=~=ëÜÉäÑ=äáÑÉ=çÑ=~í=äÉ~ëí=P=ãçåíÜë=

~í=Qø`=EÉ~ÅÜ=é~Åâ~ÖÉ=áë=ã~êâÉÇ=ïáíÜ=~=!rëÉ=ÄÉÑçêÉÒ=Ç~íÉFK=pÉåëçê=

ÅÜáéë=ëÜçìäÇ=ÄÉ=ìëÉÇ=~ë=ëççå=~ë=éçëëáÄäÉ=~ÑíÉê=çéÉåáåÖ=íÜÉ=é~Åâ~ÖÉK=

táíÜ=äáÖ~åÇ=áããçÄáäáòÉÇ=çå=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉI=íÜÉ=ëÉåëçê=ÅÜáé=

ëÜçìäÇ=éêÉÑÉê~Ääó=ÄÉ=ìëÉÇ=ïáíÜáå=~=ÑÉï=Ç~óëI=~åÇ=áë=ÄÉëí=âÉéí=ÇçÅâÉÇ=

áå=íÜÉ=áåëíêìãÉåí=ìåÇÉê=ÅçåÇáíáçåë=çÑ=ëí~åÇÄó=ÑäçïK=pÉåëçê=ÅÜáéë=ïáíÜ=

áããçÄáäáòÉÇ=äáÖ~åÇ=Å~å=ìåÇÉê=ëçãÉ=ÅáêÅìãëí~åÅÉë=ÄÉ=ëíçêÉÇ=çìíëáÇÉ=

íÜÉ=áåëíêìãÉåí=~åÇ=êÉJìëÉÇ=~í=~=ä~íÉê=Ç~íÉK=qÜáë=ÅÜ~éíÉê=ÇÉëÅêáÄÉë=íÜÉ=

éêçÅÉÇìêÉë=Ñçê=ëíçê~ÖÉ=çÑ=ìëÉÇ=ÅÜáéëK=

fãéçêí~åí=åçíÉ=

píçê~ÖÉ=çÑ=ìëÉÇ=ÅÜáéë=çìíëáÇÉ=íÜÉ=áåëíêìãÉåí=áë=åçí=êÉÅçããÉåÇÉÇ=Ñçê=

ëóëíÉãë=ïáíÜ=ãìäíáéäÉ=ÇÉíÉÅíáçå=ëéçíë=áå=É~ÅÜ=Ñäçï=ÅÉää=EÉKÖK=_á~ÅçêÉ=

pRNFK=mêÉÅáëÉäó=êÉéêçÇìÅáÄäÉ=éçëáíáçåáåÖ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=áå=êÉä~íáçå=

íç=íÜÉ=fc`=Å~ååçí=ÄÉ=Öì~ê~åíÉÉÇI=ëç=íÜ~í=éêÉîáçìëäó=áããçÄáäáòÉÇ=

ëéçíë=çå=íÜÉ=ëìêÑ~ÅÉ=ã~ó=åçí=äáåÉ=ìé=Éñ~Åíäó=ïáíÜ=íÜÉ=ÇÉíÉÅíáçå=ëéçíë=

ïÜÉå=íÜÉ=ÅÜáé=áë=êÉJÇçÅâÉÇK==

píçê~ÖÉ=äáÑÉíáãÉ=ïáää=ÇÉéÉåÇ=çå=íÜÉ=å~íìêÉ=çÑ=íÜÉ=~íí~ÅÜÉÇ=äáÖ~åÇI=Äìí=

Ñçê=ã~åó=äáÖ~åÇë=íÜÉ=éêÉé~êÉÇ=ÅÜáé=Å~å=ÄÉ=ëíçêÉÇ=ïÉí=çê=Çêó=Ñçê=

éÉêáçÇë=çÑ=ëÉîÉê~ä=ïÉÉâë=ïáíÜ=çåäó=ëã~ää=äçëëÉë=áå=ÄáåÇáåÖ=~ÅíáîáíóK=

qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=ëíçê~ÖÉ=éêçÅÉÇìêÉë=Ñçê=éêÉé~êÉÇ=ëÉåëçê=ÅÜáéëI=

Ä~ëÉÇ=çå=íÉëíë=éÉêÑçêãÉÇ=çå=pÉåëçê=`Üáé=`jR=éêÉé~êÉÇ=ïáíÜ=~=ê~åÖÉ=

çÑ=ÇáÑÑÉêÉåí=éêçíÉáåëK=

cçê=ãçëí=äáÖ~åÇëI=ïÉí=ëíçê~ÖÉ=áë=éêÉÑÉê~ÄäÉ=íç=ÇêóK==

=

j~íÉêá~äëW=

e_pJbm=ÄìÑÑÉê=E_á~ÅçêÉF=

^=RM=ãä=éçäóéêçéóäÉåÉ=íÉëí=íìÄÉ=

píçê~ÖÉ=

NK= råÇçÅâ=íÜÉ=ëÉåëçê=ÅÜáé=~åÇ=í~âÉ=áí=çìí=çÑ=íÜÉ=áåëíêìãÉåíK=

OK= q~âÉ=íÜÉ=ëÉåëçê=ÅÜáé=ëìééçêí=çìí=çÑ=íÜÉ=ëÜÉ~íÜ=ïáíÜ=~=é~áê=çÑ=

íïÉÉòÉêëK=^îçáÇ=íçìÅÜáåÖ=íÜÉ=ëìééçêí=ïáíÜ=óçìê=ÑáåÖÉêëK=

8.1 Recommended procedures – wet storage 



Storing and re-using sensor chips ____________________________________________________  

UU= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

PK= mä~ÅÉ=íÜÉ=ëìééçêí=áå=~=RM=ãä=íìÄÉ=Åçåí~áåáåÖ=ÄìÑÑÉê=ëç=íÜ~í=íÜÉ=

ëìééçêí=áë=ÅçãéäÉíÉäó=ÅçîÉêÉÇI=Å~é=íÜÉ=íìÄÉ=ëÉÅìêÉäó=~åÇ=éä~ÅÉ=áí=áå=

~=êÉÑêáÖÉê~íçêK==

oÉJìëÉ=

NK= q~âÉ=íÜÉ=ëìééçêí=çìí=çÑ=íÜÉ=íìÄÉ=ìëáåÖ=~=é~áê=çÑ=íïÉÉòÉêëK=^îçáÇ=

íçìÅÜáåÖ=áí=ïáíÜ=óçìê=ÑáåÖÉêëK=

OK= oáåëÉ=íÜÉ=ëìééçêí=ïáíÜ=ÇáëíáääÉÇ=ï~íÉêI=~åÇ=ëÜ~âÉ=áí=ÖÉåíäó=íç=

êÉãçîÉ=ãçëí=çÑ=íÜÉ=ï~íÉêK=

PK= táéÉ=íÜÉ=ëìééçêí=~åÇ=íÜÉ=Öä~ëë=ëáÇÉ=çÑ=íÜÉ=ëÉåëçê=ÅÜáé=Çêó=ïáíÜ=~=

äáåíJÑêÉÉ=íáëëìÉ=çê=Çêó=ïáíÜ=éêÉëëìêáòÉÇ=çáäJÑêÉÉ=~áê=çê=åáíêçÖÉåK=aç=

åçí=ïáéÉ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áíëÉäÑK=qÜÉ=Öä~ëë=ëáÇÉ=áë=ÑäìëÜ=ïáíÜ=íÜÉ=

ëìééçêíW=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áë=çå=íÜÉ=ëáÇÉ=íÜ~í=áë=êÉÅÉëëÉÇ=áåíç=íÜÉ=

ëìééçêíK=

QK= oÉJáåëÉêí=íÜÉ=ëìééçêí=áåíç=íÜÉ=ëÜÉ~íÜK=qÜÉ=Öä~ëë=ëáÇÉ=ëÜçìäÇ=ÄÉ=

íçï~êÇë=íÜÉ=ä~ÄÉä=çå=íÜÉ=Å~ëëÉííÉI=~åÇ=íÜÉ=ïÜáíÉ=í~Ä=çå=íÜÉ=ëìééçêí=

ëÜçìäÇ=ÄÉ=~í=íÜÉ=çìíÉê=ÉåÇ=EcáÖìêÉ=UJNFK=

RK= fåëÉêí=íÜÉ=ëÉåëçê=ÅÜáé=áå=íÜÉ=áåëíêìãÉåí=~åÇ=ÇçÅâ=áíK=

=

j~íÉêá~äë=

_äìÉ=áåÇáÅ~íáåÖ=ëáäáÅ~=ÖÉä=

^=RM=ãä=éçäóéêçéóäÉåÉ=íÉëí=íìÄÉ=

píçê~ÖÉ=

NK= råÇçÅâ=íÜÉ=ëÉåëçê=ÅÜáé=~åÇ=í~âÉ=áí=çìí=çÑ=íÜÉ=áåëíêìãÉåíK=

OK= q~âÉ=íÜÉ=ëÉåëçê=ÅÜáé=ëìééçêí=çìí=çÑ=íÜÉ=ëÜÉ~íÜ=ïáíÜ=~=é~áê=çÑ=

íïÉÉòÉêëK=^îçáÇ=íçìÅÜáåÖ=íÜÉ=ëìééçêí=ïáíÜ=óçìê=ÑáåÖÉêëK=

PK= pÜ~âÉ=ÉñÅÉëë=äáèìáÇ=Ñêçã=íÜÉ=ëÉåëçê=ÅÜáé=çê=Çêó=ïáíÜ=çáäJÑêÉÉ=

éêÉëëìêáòÉÇ=~áê=çê=åáíêçÖÉåK=

QK= mä~ÅÉ=íÜÉ=ëìééçêí=áå=~=íÉëí=íìÄÉ=Åçåí~áåáåÖ=~Äçìí=R=Ö=ÄäìÉ=

áåÇáÅ~íáåÖ=ëáäáÅ~=ÖÉäI=Å~é=íÜÉ=íìÄÉ=ëÉÅìêÉäó=~åÇ=éä~ÅÉ=áí=áå=~=

êÉÑêáÖÉê~íçêK==

oÉJìëÉ=

NK= ^ääçï=íÜÉ=ëÉåëçê=ÅÜáé=íç=ÉèìáäáÄê~íÉ=íç=êççã=íÉãéÉê~íìêÉ=ÄÉÑçêÉ=

çéÉåáåÖ=íÜÉ=íÉëí=íìÄÉK=q~âÉ=íÜÉ=ëìééçêí=çìí=çÑ=íÜÉ=íìÄÉ=ìëáåÖ=~=

é~áê=çÑ=íïÉÉòÉêëK==

8.2 Recommended procedures – dry storage 



____________________________________________________ Storing and re-using sensor chips 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= UV=

îÉêëáçå=^^=

=

OK= oÉJáåëÉêí=íÜÉ=ëìééçêí=áåíç=íÜÉ=Å~ëëÉííÉK=qÜÉ=Öä~ëë=ëáÇÉ=çÑ=íÜÉ=ÅÜáé=

EíÜÉ=ëáÇÉ=íÜ~í=áë=ÑäìëÜ=ïáíÜ=íÜÉ=ëìééçêíF=ëÜçìäÇ=ÄÉ=íçï~êÇë=íÜÉ=ä~ÄÉä=

çå=íÜÉ=Å~ëëÉííÉI=~åÇ=íÜÉ=ïÜáíÉ=í~Ä=çå=íÜÉ=ëìééçêí=ëÜçìäÇ=ÄÉ=~í=íÜÉ=

çìíÉê=ÉåÇ=EcáÖìêÉ=UJNFK=

PK= fåëÉêí=íÜÉ=ëÉåëçê=ÅÜáé=áå=íÜÉ=áåëíêìãÉåí=~åÇ=ÇçÅâ=áíK=

=
Figure 8-1. Sensor chip cassette and support, showing the orientation of the 
chip support in the cassette. 

=

=



Storing and re-using sensor chips ____________________________________________________  

VM= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=



________________________________________________________ Immobilizing small molecules 

_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= VN=

îÉêëáçå=^^=

=

A. Immobilizing small molecules 

pã~ää=ãçäÉÅìäÉë=EíóéáÅ~ääó=çêÖ~åáÅ=ÅçãéçìåÇë=ëìÅÜ=~ë=ÜçêãçåÉëI=

ÉÑÑÉÅíçêëI=ÇêìÖ=Å~åÇáÇ~íÉë=ÉíÅI=ïáíÜ=ãçäÉÅìä~ê=ïÉáÖÜí=äÉëë=íÜ~å=~Äçìí=

RMM=Ç~äíçåëF=éêÉëÉåí=ëçãÉ=ëéÉÅá~ä=éêçÄäÉãë=ïáíÜ=êÉëéÉÅí=íç=

áããçÄáäáò~íáçå=çå=íÜÉ=ëÉåëçê=ÅÜáé=ëìêÑ~ÅÉW=

• qÜÉ=åìãÄÉê=~åÇ=âáåÇ=çÑ=ÑìåÅíáçå~ä=Öêçìéë=~î~áä~ÄäÉ=Ñçê=ÅçìéäáåÖ=íç=

íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=áë=ìëì~ääó=äáãáíÉÇK=

• qÜÉêÉ=áë=~=ëáÖåáÑáÅ~åí=êáëâ=íÜ~í=áããçÄáäáò~íáçå=ïáää=áåíÉêÑÉêÉ=ïáíÜ=

íÜÉ=ÄáåÇáåÖ=ëáíÉ=Ñçê=íÜÉ=~å~äóíÉI=ÉáíÜÉê=ëíÉêáÅ~ääó=çê=íÜêçìÖÜ=

~äíÉê~íáçå=çÑ=íÜÉ=ÅÜÉãáÅ~ä=éêçéÉêíáÉë=çÑ=íÜÉ=ãçäÉÅìäÉK=

• bäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=áë=ÖÉåÉê~ääó=åçí=ìëÉÑìä=Ñçê=ÉåÜ~åÅáåÖ=

íÜÉ=ÉÑÑáÅáÉåÅó=çÑ=áããçÄáäáò~íáçåK=`çìéäáåÖ=áë=áåëíÉ~Ç=éÉêÑçêãÉÇ=~í=

êÉä~íáîÉäó=ÜáÖÜ=äáÖ~åÇ=ÅçåÅÉåíê~íáçåë=EíóéáÅ~ääó=NÓRM=ãjF=~í==

ée=TÓUKRK=

• qÜÉ=ëçäìÄáäáíó=çÑ=ã~åó=çêÖ~åáÅ=ÅçãéçìåÇë=áë=äáãáíÉÇ=áå=~èìÉçìë=

ÄìÑÑÉêëI=ëç=íÜ~í=áí=ã~ó=ÄÉ=ÇáÑÑáÅìäí=íç=~ÅÜáÉîÉ=ëìÑÑáÅáÉåíäó=ÜáÖÜ=

ÅçåÅÉåíê~íáçåë=áå=ÅçìéäáåÖ=ÄìÑÑÉêK=pçäìíáçåë=Ñçê=áããçÄáäáò~íáçå=~êÉ=

çÑíÉå=ÄÉëí=éêÉé~êÉÇ=Äó=ÇáëëçäîáåÖ=íÜÉ=äáÖ~åÇ=áå=~=ï~íÉêJãáëÅáÄäÉ=

ëçäîÉåí=EÉKÖK=ÇáãÉíÜóä=ëìäÑçñáÇÉ=ajpl=çê=ÇáãÉíÜóä=Ñçêã~ãáÇÉ=

ajcF=~åÇ=ÇáäìíáåÖ=íÜÉ=ëçäìíáçå=áå=áããçÄáäáò~íáçå=ÄìÑÑÉêK=^ãáåÉ=

ÅçìéäáåÖ=Ü~ë=ÄÉÉå=éÉêÑçêãÉÇ=ëìÅÅÉëëÑìääó=áå=íÜÉ=éêÉëÉåÅÉ=çÑ=ìé=íç=

RMB=ajplI=ajc=çê=~ÅÉíçåáíêáäÉK=`ÜÉÅâ=íÜÉ=êÉëéÉÅíáîÉ=fåëíêìãÉåí=

e~åÇÄççâ=Ñçê=Åçãé~íáÄáäáíó=çÑ=íÜÉ=_á~ÅçêÉ=Ñäçï=ëóëíÉã=ïáíÜ=

çêÖ~åáÅ=ëçäîÉåíëK==

• qÜÉ=~ãçìåí=çÑ=äáÖ~åÇ=áããçÄáäáòÉÇ=Å~ååçí=ìëì~ääó=ÄÉ=~ÅÅìê~íÉäó=

~ëëÉëëÉÇ=Ñêçã=íÜÉ=êÉëéçåëÉ=äÉîÉäë=ëáåÅÉ=ëã~ää=ãçäÉÅìäÉë=ÖáîÉ=

áåÜÉêÉåíäó=äçï=êÉëéçåëÉëK==

qÜáë=~ééÉåÇáñ=éêçîáÇÉë=ëçãÉ=Éñ~ãéäÉë=çÑ=ëã~ää=ãçäÉÅìäÉ=

áããçÄáäáò~íáçå=éêçÅÉÇìêÉëK=bñÅÉéí=áå=Å~ëÉë=ïÜÉêÉ=íÜÉ=å~íáîÉ=ãçäÉÅìäÉ=

Åçåí~áåë=~=ÑìåÅíáçå~ä=Öêçìé=~ãÉå~ÄäÉ=íç=ëí~åÇ~êÇ=ÅçìéäáåÖ=ÅÜÉãáëíêó=

~ë=ÇÉëÅêáÄÉÇ=áå=`Ü~éíÉê=QI=çêÖ~åáÅ=ÅÜÉãáÅ~ä=ÉñéÉêíáëÉ=ïáää=ÖÉåÉê~ääó=ÄÉ=

êÉèìáêÉÇ=Ñçê=ãçÇáÑáÅ~íáçå=çÑ=íÜÉ=äáÖ~åÇI=çê=Ñçê=ÇÉîáëáåÖ=~äíÉêå~íáîÉ=

ÅçìéäáåÖ=ÅÜÉãáëíêáÉë=ëéÉÅáÑáÅ=íç=íÜÉ=áåÇáîáÇì~ä=äáÖ~åÇëK==

pçãÉ=çÑ=íÜÉ=ÅçåÇáíáçåë=êÉèìáêÉÇ=Ñçê=ëã~ää=ãçäÉÅìäÉ=áããçÄáäáò~íáçå=Eáå=

é~êíáÅìä~ê=íÜÉ=ìëÉ=çÑ=çêÖ~åáÅ=ëçäîÉåíë=íç=ã~áåí~áå=ëçäìÄáäáíóF=~êÉ=åçí=

Åçãé~íáÄäÉ=ïáíÜ=íÜÉ=fc`=~åÇ=Ñäçï=ëóëíÉã=áå=_á~ÅçêÉ=áåëíêìãÉåíëI=~åÇ=

áããçÄáäáò~íáçå=ãìëí=ÄÉ=éÉêÑçêãÉÇ=çìíëáÇÉ=íÜÉ=áåëíêìãÉåíI=ÉáíÜÉê=Äó=

éáéÉííáåÖ=ëçäìíáçåë=ÇáêÉÅíäó=çå=íç=íÜÉ=ëÉåëçê=ÅÜáé=çê=áå=íÜÉ=ëéÉÅá~ä=

pìêÑ~ÅÉ=mêÉé=ìåáí=íÜ~í=áë=ëìééäáÉÇ=ïáíÜ=ëçãÉ=_á~ÅçêÉ=ëóëíÉãëK=

fããçÄáäáò~íáçå=çìíëáÇÉ=íÜÉ=áåëíêìãÉåí=ÇçÉë=åçí=éêçîáÇÉ=~åó=

ãçåáíçêáåÖ=çÑ=íÜÉ=áããçÄáäáò~íáçå=éêçÅÉëëI=~åÇ=íÜÉ=ëìÅÅÉëë=çê=Ñ~áäìêÉ=çÑ=

áããçÄáäáò~íáçå=Å~å=çåäó=ÄÉ=ÇÉíÉêãáåÉÇ=Äó=ÇçÅâáåÖ=íÜÉ=ÅÜáé=áå=íÜÉ=

áåëíêìãÉåí=~åÇ=íÉëíáåÖ=~å~äóíÉ=ÄáåÇáåÖ=Å~é~ÅáíóK=
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VO= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

få=ã~åó=Å~ëÉë=ïÜÉêÉ=íÜÉ=áåíÉê~Åíáçå=ÄÉáåÖ=ëíìÇáÉÇ=áåîçäîÉë=~=ëã~ää=

ãçäÉÅìäÉ=~åÇ=~=ã~ÅêçãçäÉÅìä~ê=é~êíåÉêI=áããçÄáäáò~íáçå=çÑ=íÜÉ=

ã~ÅêçãçäÉÅìäÉ=ÄáåÇáåÖ=é~êíåÉê=~ë=äáÖ~åÇ=~åÇ=ãÉ~ëìêÉãÉåí=çÑ=

áåíÉê~Åíáçå=ïáíÜ=íÜÉ=ëã~ää=ãçäÉÅìäÉ=ÉáíÜÉê=Äó=ÇáêÉÅí=ÄáåÇáåÖ=~ëë~óë=

EÇÉëéáíÉ=íÜÉ=äçï=êÉëéçåëÉ=äÉîÉäëF=çê=ëìêÑ~ÅÉ=ÅçãéÉíáíáçå=~ëë~óë=ã~ó=ÄÉ=

~=ãçêÉ=ïçêâ~ÄäÉ=~äíÉêå~íáîÉ=íç=áããçÄáäáòáåÖ=íÜÉ=ëã~ää=ãçäÉÅìäÉK=

j~åó=ëã~ää=ãçäÉÅìäÉë=Å~êêó=~=ÑìåÅíáçå~ä=Öêçìé=íÜ~í=Å~å=ÄÉ=ìëÉÇ=íç=

áããçÄáäáòÉ=íÜÉ=ãçäÉÅìäÉ=íç=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=ìëáåÖ=íÜÉ=ãÉíÜçÇë=

ÇÉëÅêáÄÉÇ=áå=`Ü~éíÉê=QK=^ãáåÉI=íÜáçä=~åÇ=~äÇÉÜóÇÉ=Öêçìéë=Å~å=ÄÉ=

ÉñéäçáíÉÇ=ÇáêÉÅíäóW=Å~êÄçñóä=~åÇ=ÜóÇêçñóä=Öêçìéë=Å~å=ÄÉ=ìëÉÇ=~ÑíÉê=

ãçÇáÑáÅ~íáçå=íç=áåíêçÇìÅÉ=Ñçê=Éñ~ãéäÉ=~å=~ãáåÉ=çê=íÜáçä=ÑìåÅíáçåK=

qïç=Éñ~ãéäÉë=çÑ=ÇáêÉÅí=áããçÄáäáò~íáçå=ìëáåÖ=~ãáåÉ=ÅçìéäáåÖ=~êÉ=ÖáîÉå=

ÄÉäçïK=`çåÅÉåíê~íáçåë=~åÇ=Åçåí~Åí=íáãÉë=ã~ó=î~êó=Ñçê=çíÜÉê=ÅçãéçìåÇëK=

^ãáåÉ=ÅçìéäáåÖ=Ó=~ãéáÅáääáå=

NH2

O

NH

N

S

CO2H
O

=

==============^ãéáÅáääáå=

^ãéáÅáääáå=Åçåí~áåë=~=å~íáîÉ=~ãáåÉ=Öêçìé=íÜ~í=áë=ëìÑÑáÅáÉåíäó=êÉ~ÅíáîÉ=íç=

~ääçï=ÇáêÉÅí=áããçÄáäáò~íáçå=Äó=~ãáåÉ=ÅçìéäáåÖK=qÜÉ=äáÖ~åÇ=áë=ÇáëëçäîÉÇ=

~í=NM=ãj=áå=RM=ãj=ëçÇáìã=Äçê~íÉ=ée=UKR=EÅçìéäáåÖ=áë=ÉÑÑáÅáÉåí=~í=

ÜáÖÜ=éeI=~åÇ=íÜÉêÉ=áë=åç=ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçå=ÉÑÑÉÅí=íç=

ãçíáî~íÉ=íÜÉ=ìëÉ=çÑ=äçï=ée=ÄìÑÑÉêëFK==

pÉåëçê=`Üáé= `jR= =

içÅ~íáçå= få=_á~ÅçêÉ=áåëíêìãÉåí= =

^Åíáî~íáçå= ba`Lkep= T=ãáå=

`çìéäáåÖ= NM=ãj=~ãéáÅáääáå=áå=RM=ãj=ëçÇáìã=

Äçê~íÉ=ée=UKR=

T=ãáå=

aÉ~Åíáî~íáçå= N=j=ÉíÜ~åçä~ãáåÉ=e`ä=ée=UKR= N=ãáå=

=

A.1 Direct immobilization 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= VP=

îÉêëáçå=^^=

=

^ãáåÉ=ÅçìéäáåÖ=Ó=ëìäÑ~ãÉíÜ~òáåÉ=

N

N
NH S

O

O
NH2

==========pìäÑ~ãÉíÜ~òáåÉ=
qÜÉ=ÄÉåòóä~ãáåÉ=Öêçìé=áå=ëìäÑ~ãÉíÜ~òáåÉ=Ü~ë=êÉä~íáîÉäó=äçï=êÉ~Åíáîáíó=

~åÇ=íÜÉ=ÅçãéçìåÇ=áë=çåäó=ëé~êáåÖäó=ëçäìÄäÉ=áå=~èìÉçìë=ÄìÑÑÉêëK=

pìÅÅÉëëÑìä=áããçÄáäáò~íáçå=Ü~ë=ÄÉÉå=~ÅÜáÉîÉÇ=ïáíÜ=T=ãj=

ëìäÑ~ãÉíÜ~òáåÉ=áå=NM=ãj=e`ä=ée=PKM=Åçåí~áåáåÖ=NMB=ajc
1
K=

fããçÄáäáò~íáçå=ï~ë=éÉêÑçêãÉÇ=çìíëáÇÉ=íÜÉ=áåëíêìãÉåíK=

pÉåëçê=`Üáé= `jR= =

içÅ~íáçå= lìíëáÇÉ=áåëíêìãÉåí= =

^Åíáî~íáçå= ba`Lkep= NU=ãáå=

`çìéäáåÖ= T=ãj=ëìäÑ~ãÉíÜ~òáåÉ=áå=NM=ãj=e`äI=

NMB=ajcI=ée=PKM=

P=Ü=

aÉ~Åíáî~íáçå= N=j=ÉíÜ~åçä~ãáåÉ=e`ä=ée=UKR= NU=ãáå=

=

jçÇáÑáÅ~íáçå=çÑ=íÜÉ=ëÉåëçê=ëìêÑ~ÅÉ=íç=áåíêçÇìÅÉ=åÉï=ÑìåÅíáçå~ä=Öêçìéë=

ÉñíÉåÇë=íÜÉ=ê~åÖÉ=çÑ=ÅÜÉãáëíêáÉë=íÜ~í=Å~å=ÄÉ=ìëÉÇ=Ñçê=áããçÄáäáò~íáçåK=

fåíêçÇìÅíáçå=çÑ=íÜáçä=çê=êÉ~ÅíáîÉ=ÇáëìäÑáÇÉ=Öêçìéë=áë=ÇÉëÅêáÄÉÇ=áå=pÉÅíáçå=

QKRK=^åçíÜÉê=~äíÉêå~íáîÉ=áë=íç=áããçÄáäáòÉ=~=Çá~ãáåÉ=ÅçãéçìåÇ=ìëáåÖ=

~ãáåÉ=ÅçìéäáåÖ=íç=ÅêÉ~íÉ=~=ëìêÑ~ÅÉ=Å~êêóáåÖ=ÑêÉÉ=~ãáåÉ=ÖêçìéëK=qÜáë=

~ääçïë=Ñçê=Éñ~ãéäÉ=áããçÄáäáò~íáçå=îá~=Å~êÄçñóä=Öêçìéë=çå=íÜÉ=äáÖ~åÇI=

Äó=~å=!áåîÉêíÉÇÒ=~ãáåÉ=ÅçìéäáåÖ=éêçÅÉÇìêÉ=ïÜÉêÉ=íÜÉ=äáÖ~åÇ=áë=

~Åíáî~íÉÇ=ïáíÜ=ba`Lkep=~åÇ=êÉ~Åíë=ïáíÜ=~ãáåÉ=Öêçìéë=çå=íÜÉ=ëìêÑ~ÅÉK=

pìÖÖÉëíÉÇ=ÅçåÇáíáçåë=Ñçê=ÅêÉ~íáåÖ=~å=~ãáåÉ=ëìêÑ~ÅÉ=Äó=áããçÄáäáò~íáçå=

çÑ=ÉíÜóäÉåÉÇá~ãáåÉ=áë=ÇÉëÅêáÄÉÇ=ÄÉäçïK=kçíÉ=íÜ~í=íÜÉ=~ãáåÉ=ëìêÑ~ÅÉ=áë=

åçí=ëí~ÄäÉ=~åÇ=ëÜçìäÇ=ÄÉ=ìëÉÇ=ÇáêÉÅíäó=~ÑíÉê=éêÉé~ê~íáçåK=

=
Preparing an amine surface by immobilizing ethylenediamine. 

===================================================

1
=píÉêåÉëà∏I=üKI=jÉääÖêÉåI=`K=~åÇ=_à∏êÅâI=iK=ENVVRF=^å~äóíK=_áçÅÜÉãK=OOSI=

NTRJNUNK=

A.2 Modifying the sensor surface 
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VQ= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

pÉåëçê=`Üáé= `jR= =

içÅ~íáçå= få=_á~ÅçêÉ=áåëíêìãÉåí= =

^Åíáî~íáçå= ba`Lkep= T=ãáå=

`çìéäáåÖ= MKN=j=ÉíÜóäÉåÉÇá~ãáåÉ=áå=RM=ãj=

ëçÇáìã=Äçê~íÉ=ée=UKR=

T=ãáå=

aÉ~Åíáî~íáçå= N=j=ÉíÜ~åçä~ãáåÉ=e`ä=ée=UKR= P=ãáå=

=

líÜÉê=ÑìåÅíáçå~ä=Öêçìéë=Å~å=ÄÉ=áåíêçÇìÅÉÇ=ìëáåÖ=ëáãáä~ê=éêáåÅáéäÉëK=

=

få=ëçãÉ=Å~ëÉëI=íÜÉ=äáÖ~åÇ=ã~ó=åÉÉÇ=íç=ÄÉ=~Åíáî~íÉÇ=íç=Éå~ÄäÉ=

áããçÄáäáò~íáçåK=qÜÉ=Éñ~ãéäÉ=ÄÉäçï=áääìëíê~íÉë=~Åíáî~íáçå=çÑ=ÜóÇêçñóä=

Öêçìéë=Ñçê=áããçÄáäáò~íáçå=çå=~å=~ãáåÉ=ëìêÑ~ÅÉ=EéêÉé~êÉÇ=~ë=ÇÉëÅêáÄÉÇ=

~ÄçîÉFK=

iáÖ~åÇ=~Åíáî~íáçå=Ó=íêÉåÄçäçåÉ=

==== O

OH

=============
N

O

O

O

O

O N

O

O ===========qêÉåÄçäçåÉ= =====aáëìÅÅáåáãáÇóä=Å~êÄçå~íÉ=

jçÇáÑáÅ~íáçå=çÑ=íÜÉ=ÜóÇêçñóä=Öêçìé=çå=íêÉåÄçäçåÉ=ïáíÜ=ÇáëìÅÅáåáãáÇóä=

Å~êÄçå~íÉ=Eap`F=áåíêçÇìÅÉë=~=ëìÅÅáåáãáÇóä=Öêçìé=çå=íç=íÜÉ=ãçäÉÅìäÉ=

ïÜáÅÜ=Å~å=êÉ~Åí=ïáíÜ=~ãáåÉ=Öêçìéë=çå=~å=~ãáåÉJãçÇáÑáÉÇ=ëÉåëçê=ÅÜáé=

ëìêÑ~ÅÉK=jçÇáÑáÅ~íáçå=çÑ=íêÉåÄçäçåÉ=áë=éÉêÑçêãÉÇ=Äó=áåÅìÄ~íáçå=ïáíÜ=

ap`=Ñçê=PM=ãáåìíÉë=áå=éóêáÇáåÉ=Åçåí~áåáåÖ=QJÇáãÉíÜóä~ãáåçéóêáÇáåÉK=

qÜÉ=éêçÇìÅí=áë=ÇáäìíÉÇ=áåíç=ÄìÑÑÉê=~í=ée=T=ÄÉÑçêÉ=áåàÉÅíáçå=çîÉê=íÜÉ=

~ãáåÉ=ëìêÑ~ÅÉK=

pÉåëçê=`Üáé= `jR= =

içÅ~íáçå= lìíëáÇÉ=áåëíêìãÉåí= =

^Åíáî~íáçå=çÑ=

íêÉåÄçäçåÉ=

NM=ãj=íêÉåÄçäçåÉI=QM=ãj=ap`=~åÇ=

QM=ãj=ÇáãÉíÜóä~ãáåçéóêáÇáåÉ=áå=

éóêáÇáåÉ=

PM=ãáå=

`çìéäáåÖ= NWN=~Åíáî~íÉÇ=íêÉåÄçäçåÉWRM=ãj=

ëçÇáìã=Äçê~íÉ=ée=TKM=

T=ãáå=

=

A.3 Ligand activation 
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= VR=

îÉêëáçå=^^=

=

iáÖ~åÇë=ïÜáÅÜ=Çç=åçí=Åçåí~áå=~=å~íáîÉ=Öêçìé=~ãÉå~ÄäÉ=íç=

áããçÄáäáò~íáçå=Å~å=ÄÉ=ãçÇáÑáÉÇ=íç=áåíêçÇìÅÉ=ëìÅÜ=~=ÖêçìéK=tÜáäÉ=

äáÖ~åÇ=ãçÇáÑáÅ~íáçå=ã~ó=êÉèìáêÉ=ÉñéÉêíáëÉ=áå=çêÖ~åáÅ=ÅÜÉãáÅ~ä=

ëóåíÜÉëáëI=íÜáë=~ééêç~ÅÜ=Ü~ë=ëçãÉ=áåÜÉêÉåí=~Çî~åí~ÖÉëW=

• qÜÉ=ÑìåÅíáçå~ä=Öêçìé=ìëÉÇ=Ñçê=áããçÄáäáò~íáçå=Å~å=ÄÉ=ÅÜçëÉå=íç=ëìáí=

~=ëÉäÉÅíÉÇ=áããçÄáäáò~íáçå=ÅÜÉãáëíêóK=páÇÉ=êÉ~Åíáçåë=ïáíÜ=çíÜÉê=

ÑìåÅíáçå~ä=Öêçìéë=çå=íÜÉ=äáÖ~åÇ=Å~å=áå=íÜáë=ï~ó=ÄÉ=êÉÇìÅÉÇ=çê=

Éäáãáå~íÉÇK=

• ^=ëé~ÅÉê=çÑ=ÅÜçëÉå=äÉåÖíÜ=Å~å=ÄÉ=áåíêçÇìÅÉÇ=ÄÉíïÉÉå=íÜÉ=äáÖ~åÇ=

~åÇ=áããçÄáäáò~íáçå=ëáíÉI=ïÜáÅÜ=Å~å=çÑíÉå=ÜÉäé=íç=êÉÇìÅÉ=ëíÉêáÅ=

áåíÉêÑÉêÉåÅÉ=áå=íÜÉ=áåíÉê~Åíáçå=ïáíÜ=íÜÉ=~å~äóíÉK=

• qÜÉ=éçëáíáçå=çÑ=íÜÉ=äáÖ~åÇ=ãçÇáÑáÅ~íáçå=Å~å=ÄÉ=ÅÜçëÉå=íç=ãáåáãáòÉ=

~ÇîÉêëÉ=ÉÑÑÉÅíë=çå=íÜÉ=áåíÉê~Åíáçå=ïáíÜ=~å~äóíÉK==

^å=Éñ~ãéäÉ=çÑ=ãçÇáÑáÅ~íáçå=íç=áåíêçÇìÅÉ=~ãáåÉ=Öêçìéë=áë=ÖáîÉå=ÄÉäçïK=

mêçÅÉÇìê~ä=ÇÉí~áäë=ã~ó=ÄÉ=ÑçìåÇ=áå=íÜÉ=äáíÉê~íìêÉ
1
K=

iáÖ~åÇ=ãçÇáÑáÅ~íáçå=Ó=Äáçíáå=

=

====_áçíáå= = =gÉÑÑ~ãáåÉ=

^=éêáã~êó=~ãáåÉ=Å~å=ÄÉ=áåíêçÇìÅÉÇ=çå=íç=íÜÉ=Å~êÄçñóä=Öêçìé=çÑ=Äáçíáå=

Äó=~Åíáî~íáçå=ïáíÜ=ba`Lkep=ÑçääçïÉÇ=Äó=êÉ~Åíáçå=ïáíÜ=~=Çá~ãáåÉK=få=

íÜáë=Éñ~ãéäÉ=àÉÑÑ~ãáåÉ=ENIUJÇá~ãáåçJPISJÇáçñ~çÅí~åÉI=g^F=ï~ë=ìëÉÇ=~ë=

íÜÉ=Çá~ãáåÉ=ê~íÜÉê=íÜ~å=~=ëáãéäÉ=~äáéÜ~íáÅ=Çá~ãáåÉI=íç=áåÅêÉ~ëÉ=

ëçäìÄáäáíó=çÑ=íÜÉ=êÉëìäíáåÖ=ÇÉêáî~íáîÉK=qÜÉ=éêçÇìÅí=Å~å=ÄÉ=áããçÄáäáòÉÇ=

ìëáåÖ=ëí~åÇ~êÇ=~ãáåÉ=ÅçìéäáåÖ=éêçÅÉÇìêÉëK==

=

===================================================

1
=táäÄìêI=aK=pKI=m~íÜ~êÉI=mK=jI=e~ãäáåI=aK=hK=~åÇ=tÉÉê~ï~êå~I=pK=^=ENVVTF=

_áçÅçåàìÖ~íÉ=`ÜÉãK=UI=UNVKUPOK=

A.4 Ligand modification 
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VS= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= á=

îÉêëáçå=^^=

=

Index 

=

~ÄëçäìíÉ=êÉëéçåëÉI=O=

~ÅáÇáÅ=äáÖ~åÇëI=POI=PV=

~Åíáîáíó=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇI=UN=

~ÑÑáåáíóI=N=

~ÑÑáåáíó=éìêáÑáÅ~íáçåI=NVI=OO=

~äÇÉÜóÇÉ=ÅçìéäáåÖI=RN=

~äâ~åÉíÜáçäI=NM=

~ãáåÉ=ÅçìéäáåÖI=PT=

~ãáåÉ=ëìêÑ~ÅÉI=QVI=ááá=

~ãáåçJmbdI=UR=

~ãáåçJéçäóÉíÜóäÉåÉ=ÖäóÅçäI=UR=

~ãçìåí=çÑ=áããçÄáäáòÉÇ=äáÖ~åÇI=OS=

~å~äóíÉI=N=

~å~äóíÉ=ÄáåÇáåÖ=Å~é~ÅáíóI=OSI=PSI=UN=

~å~äóíÉ=ÄáåÇáåÖ=äÉîÉäë=

ÉÑÑÉÅí=çå=êÉÖÉåÉê~íáçåI=SU=

~å~äóíÉ=êÉëéçåëÉI=TM=

íêçìÄäÉëÜççíáåÖI=UP=

~åíáÄçÇóJÄ~ëÉÇ=Å~éíìêÉI=ON=

= 
Ä~ëÉäáåÉ=ÇêáÑí=

áå=êÉÖÉåÉê~íáçåI=TN=

Ä~ëÉäáåÉ=êÉéçêí=éçáåíI=TM=

_á~ÅçêÉ=íÉêãáåçäçÖóI=N=

Äáçíáåóä~íÉÇ=äáÖ~åÇëI=NPI=OM=

Äáçíáåóä~íÉÇ=äáéáÇëI=SN=

Äáçíáåóä~íáçå=

ÇÉíÉêãáåÖ=ëìÄëíáíìíáçå=äÉîÉäI=RQ=

ëìÄëíáíìíáçå=äÉîÉäI=RQ=

Äáçíáåóä~íáçå=êÉ~ÖÉåíëI=RQ=

= 
Å~éíìêÉI=R=

êÉÖÉåÉê~íáçåI=SR=

Å~éíìêÉ=~ééäáÅ~íáçåëI=NP=

Å~éíìêáåÖI=NUI=RQ=

äáÖ~åÇ=ÇáëëçÅá~íáçåI=OS=

Å~éíìêáåÖ=ãçäÉÅìäÉI=N=

Å~êÄçÜóÇê~òáÇÉI=RNI=RO=

Å~êÄçñóãÉíÜóä=ÇÉñíê~åI=NMI=NOI=US=

`e^mpI=SM=

ÅÜçáÅÉ=çÑ=áããçÄáäáò~íáçå=ãÉíÜçÇI=OU=

ÅÜçáÅÉ=çÑ=ëÉåëçê=ëìêÑ~ÅÉI=OT=

Åä~ëëáÅ=Ñçêã~íI=V=

`j`I=SO=

`jJëÉêáÉë=ëÉåëçê=ÅÜáéëI=NO=
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áá= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

ÅçåÅÉåíê~íáçåI=N=

ÅçåÅÉåíê~íáçå=~ëë~óëI=OS=

ÅçåÇáíáçåë=Ñçê=êÉÖÉåÉê~áíçå=ëÅçìíáåÖI=SS=

Åçåí~Åí=íáãÉ=

Ñçê=áããçÄáäáò~íáçåI=QNI=QRI=QUI=RMI=RPI=UO=

ÅçìéäáåÖ=ÄìÑÑÉêI=PP=

Åçî~äÉåí=áããçÄáäáò~íáçåI=QI=NT=

ÅêáíáÅ~ä=ãáÅÉääÉ=ÅçåÅÉåíê~íáçåI=SO=

Åêçëë=äáåâáåÖI=OR=

Åó~åçÄçêçÜóÇêáÇÉI=RO=

Åóëí~ãáåÉI=QQI=QT=

ÅóëíÉáåÉI=QNI=QTI=QV=

= 
ÇÉë~äíáåÖ=ÅçäìãåëI=PR=

ÇÉíÉÅíáçå=ê~åÖÉI=N=

ÇÉíÉÅíáçå=ëóëíÉãI=P=

ÇÉíÉêÖÉåíJëçäìÄáäáòÉÇ=ãÉãÄê~åÉ=éêçíÉáåëI=SN=

ÇÉíÉêãáåáåÖ=áããçÄáäáò~íáçå=ÅçåÇáíáçåëI=PP=

ÇÉñíê~å=ã~íêáñI=NMI=NO=

Çêó=ëíçê~ÖÉI=UU=

= 
ba`I=PRI=PT=

ÉäÉÅíêçëí~íáÅ=éêÉJÅçåÅÉåíê~íáçåI=ëÉÉ=éêÉJÅçåÅÉåíê~íáçå=

bj`eI=QS=

ÉåÜ~åÅÉãÉåí=êÉ~ÖÉåíëI=UR=

ÉíÜ~åçä~ãáåÉI=PUI=QT=

ÉíÜóäÉåÉ=ÖäóÅçäI=ST=

ÉíÜóäÉåÉÇá~ãáåÉI=QVI=ááá=

Éî~åÉëÅÉåí=ï~îÉI=P=

éÉåÉíê~íáçå=ÇÉéíÜI=Q=

= 
c~ÄDO=Ñê~ÖãÉåíëI=UR=

Ñ~Åíçêë=~ÑÑÉÅíáåÖ=êÉÖÉåÉê~íáçåI=ST=

ci^dI=OO=

= 
Öäìí~íÜáçåÉJpJíê~åëÑÉê~ëÉI=OO=

ÖäóÅáåÉJe`äI=ST=

ÖäóÅçéêçíÉáåëI=OUI=RN=

ÖçäÇ=ä~óÉêI=VI=NM=

dpqI=OO=

= 
e^_^=ãÉíÜçÇI=RQ=

ÜóÇê~òáåÉI=RNI=RO=

ÜóÇêçéÜçÄáÅ=~ÇëçêéíáçåI=R=

ÜóÇêçéÜçÄáÅ=ëìêÑ~ÅÉëI=NQ=

áåëíêìãÉåí=ÅäÉ~åáåÖI=RT=
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_á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ= ááá=

îÉêëáçå=^^=

=

=fc`I=S=

áããçÄáäáò~íáçå=

ÖÉåÉê~ä=éêçÅÉÇìêÉëI=PR=

äáÖ~åÇ=ÅçåÅÉåíê~íáçåI=PP=

ëÅçìíáåÖ=Ñçê=ÅçåÇáíáçåëI=PP=

íÉëíáåÖ=íÜÉ=ëìêÑ~ÅÉI=PS=

áããçÄáäáò~íáçå=~ãçìåíI=OS=

áããçÄáäáò~íáçå=ÄìÑÑÉêI=PP=

áããçÄáäáò~íáçå=ÅÜÉãáëíêó=

íêçìÄäÉëÜççíáåÖI=UP=

áããçÄáäáò~íáçå=ÅçåÇáíáçåëI=PN=

áããçÄáäáò~íáçå=éeI=PNI=PP=

áããçÄáäáòáåÖ=

ÖäóÅçéêçíÉáåëI=OU=

åìÅäÉáÅ=~ÅáÇëI=OV=

áããçÄáäáòáåÖ=ëã~ää=ãçäÉÅìäÉëI=OQI=á=

áåëíêìãÉåí=ÅäÉ~åáåÖI=RT=

áåíÉÖê~íÉÇ=ãáÅêçÑäìÇáÅ=Å~êíêáÇÖÉI=S=

áçåáÅ=ëíêÉåÖíÜI=PO=

áëçÉäÉÅíêáÅ=éçáåíI=PO=

= 
âáåÉíáÅ=ãÉ~ëìêÉãÉåíëI=OTI=OU=

âáåÉíáÅëI=N=

= 
ä~êÖÉ=ãçäÉÅìäÉëI=NP=

äáÖ~åÇI=N=

ÅçåÅÉåíê~íáçå=Ñçê=áããçÄáäáò~íáçåI=PP=

áëçÉäÉÅíêáÅ=éçáåíI=PO=

çñáÇ~íáçå=Ñçê=~äÇÉÜóÇÉ=ÅçìéäáåÖI=RN=

äáÖ~åÇ=Äáçíáåóä~íáçåI=RQ=

äáÖ~åÇ=ÇÉåëáíó=

ÉÑÑÉÅí=çå=êÉÖÉåÉê~íáçåI=SU=

äáÖ~åÇ=áããçÄáäáò~íáçå=

~ãçìåí=çÑ=äáÖ~åÇI=OS=

ÅÜçáÅÉ=çÑ=ãÉíÜçÇI=OU=

êÉëìäíëI=PR=

ëìêÑ~ÅÉ=~ÅíáîáíóI=UN=

íÉãéÉê~íìêÉI=PN=

íêçìÄäÉëÜççíáåÖI=UO=

äáÖ~åÇ=ãáãáÅëI=US=

äáÖ~åÇ=ãçÇáÑáÅ~íáçåI=RQ=

çñáÇ~íáçåI=RN=

ëã~ää=ãçäÉÅìäÉëI=î=

ïáíÜ=mab^I=QP=

äáÖ~åÇ=çêáÉåí~íáçåI=NUI=NV=

äáÖ~åÇ=íÜáçä=ÅçìéäáåÖI=QM=

~äíÉêå~íáîÉ=ãÉíÜçÇëI=QO=

äáéáÇ=Äáä~óÉêI=NQI=OPI=RV=

äáéáÇ=ãçåçä~óÉêI=NQI=OOI=RT=

~Çëçêéíáçå=çå=pÉåëçê=`Üáé=em^I=RU=
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áî= _á~ÅçêÉ=pÉåëçê=pìêÑ~ÅÉ=e~åÇÄççâ=

= îÉêëáçå=^^=

=

äáéáÇ=îÉëáÅäÉëI=NQI=OP=

äáéçëçãÉ=~íí~ÅÜãÉåí=

~äíÉêå~íáîÉ=~ééêç~ÅÜÉëI=SN=

äáéçëçãÉ=éêÉé~ê~íáçåI=RUI=SM=

äáéçëçãÉëI=OP=

~íí~ÅÜáåÖ=íç=pÉåëçê=`Üáé=iNI=SM=

= 
ã~ÖåÉëáìã=ÅÜäçêáÇÉI=ST=

ã~äÉáãáÇÉ=ÅçìéäáåÖI=QS=

ãÉãÄê~åÉ=éêçíÉáåëI=SN=

ãáÅÉääÉ=éêÉé~ê~íáçåI=SO=

ãáÅÉääÉë=

äáéáÇJÇÉíÉêÖÉåí=ê~íáçI=SP=

ãáÅêçÑäìáÇáÅëI=R=

ãáñÉÇ=ãáÅÉääÉëI=SO=

ãçÇáÑóáåÖ=íÜÉ=äáÖ~åÇI=RQ=

ãçåçä~óÉê=~ÇëçêéíáçåI=RT=

= 
kepI=PRI=PT=

åçåJëéÉÅáÑáÅ=ÄáåÇáåÖI=NOI=OUI=UQ=

kq^I=NPI=ON=

åìÅäÉáÅ=~ÅáÇëI=NPI=OV=

= 
çÅíóä=ÖäìÅçëáÇÉI=RUI=SMI=SO=

çåJëìêÑ~ÅÉ=êÉÅçåëáíìíáçåI=ëÉÉ=lpo=

lpoI=OPI=SN=

áããçÄáäáòáåÖ=íÜÉ=äáÖ~åÇI=SQ=

äáéáÇ=ÇÉéçëáíáçåI=SQ=

éêÉé~êáåÖ=ãáñÉÇ=ãáÅÉääÉëI=SP=

çîÉêä~ó=éäçíëI=TP=
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= 
é~êíáÅäÉëI=NP=

mab^I=QM=

mbdI=UR=

éÉêáçÇ~íÉ=çñáÇ~íáçåI=RN=

ée=Ñçê=áããçÄáäáò~íáçåI=PNI=PP=

ée=ëÅçìíáåÖI=PP=

éä~áå=ÖçäÇ=ëìêÑ~ÅÉI=NQ=
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