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Label-free, real-time biosensors for biomolecular interactions in 
complex samples – Determine kinetics in crude samples and 

directly on the cell surface with Attana QCM! 
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Disclaimer:  

Except for the historical information contained in this presentation, it contains forward-looking 
statements. Such forward-looking statements involve known and unknown risks, uncertainties and 
other factors that may cause the actual results to be materially different from any future results, 
performance or achievements expressed or implied by such statements. In particular, management's 
expectations regarding future research, development and/or commercial results could be affected by, 
among other things, uncertainties relating to product development; availability of future financing; 
unexpected regulatory delays or government regulation generally; the Company's ability to obtain or 
maintain patent and other proprietary intellectual property protection; and competition in general. 
Forward-looking statements speak only as to the date they are made. The Company does not 
undertake to update forward-looking statements to reflect circumstances or events that occur after 
the date the forward-looking statements are made. 

 

Confidential Information: 

This presentation contains Confidential Information. Attana AB (”Holder") holds and/or owns 
information, knowledge and expertise which constitute trade secrets in Holder’s business. The Holder 
is willing to disclose to the RECIPIENT (”Recipient") such Confidential Information in order to enable 
Recipient to evaluate the information as a step in the investment process. Based on the aforesaid 
background, the Recipient undertakes to: (1) Use obtained Confidential Information only for the above 
specified purposes and not disclose or in any other way communicate Confidential Information to a 
third party, whether natural or legal person, and (2) Treat the Confidential Information as secret with 
at least the same care and in the same manner as Recipient’s own Confidential Information, and 
furthermore to take all necessary action to prevent undue access to or dissemination of Confidential 
Information. Recipient understands that a breach of this confidentiality obligation may result in liability 
for compensation and punishment in accordance with the Law (1990:409) on Protection of Trade 
Secrets. 
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Combined biochemical and cell based kinetic antibody characterization 
bridges the gap between biochemical analyses and early in vivo animal 
pharmacology 

 
Teodor Aastrup, PhD 

Executive Vice President and co-founder Attana AB 

 

 Topics 
– Quartz Crystal Microbalance QCM 

– Kinetics vs. equilibrium 

– Cell based vs. biochemical assays 

– Summary 

 

A novel tool for characterization of molecular interactions on cell surfaces 
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Sensor Chip 

Quartz 
AT-cut 

Sensor Crystal 

QCM – found in phones, watches and computers 

A novel tool for characterization of molecular interactions on cell surfaces 

Quartz Crystal Microbalance QCM 
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Bt-BSA 
Streptavidin 
Biotin surface 

> 300 

injections 

> 2 µm 

Bt-BSA 
 
 
Streptavidin 

A novel tool for characterization of molecular interactions on cell surfaces 

Attana QCM proximity independent 
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“Differential binding of human immunoagents and Herceptin to the ErbB2 receptor” 
Troise et al. FEBS Journal 275 (2008) 4967–4979 a 2008 The Authors Journal compilation a 2008 FEBS 
“Evaluation of Staphylococcal Cell Surface Display and Flow Cytometry 
for Postselectional Characterization of Affinity Proteins in 
Combinatorial Protein Engineering Applications” 
Löfbom et al. APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Nov. 2007, p. 6714–6721 Vol. 73, No. 21 

System Biochemical affinity 
/nM 

Cell based affinity 
/nM 

Affinity ration 

Erbicin 50 5 10 

ERB-hRNase 30 4,5 7 

ERB-hcAb 7 1 7 

Herceptin 0.1 5 0.02 

Zwt/IgG 92 2.1 43 

ZN28A/IgG 104 2.8 37 

ZK35A/IgG 169 3.7 46 

A novel tool for characterization of molecular interactions on cell surfaces 

Affinity determination dependent on technology 
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Injection 
stop 
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Dissociation 

Equilibrium 

kd 

ka 

= KD 

A novel tool for characterization of molecular interactions on cell surfaces 

Kinetics vs. equilibrium: Kinetic rate constants and affinity 
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Which compound is the best 
choice for use as: 
 
a) Cancer treatment? 
 
b) Sleeping pill? 

A novel tool for characterization of molecular interactions on cell surfaces 

Kinetics vs. equilibrium: Importance of kinetic profile for application 
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kd = 10-5 s-1 ka = 104 M-1s-1 

100nM 

30nM 

10nM 

ka = 106 M-1s-1   kd = 10-3 s-1  
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Biochemical assay 

KD= 0.36 nM 

ka= 3.34E5 M-1 s-1 

kd= 1.19E-4 s-1 ka= 1.3E5 M-1 s-1 

kd= 3.2E-4 s-1 

KD= 2.4 nM 

Cell based 

Lower  affinity by low accessibility of receptors  

Biochemical 
Her2-Traztuzumab 

Cell-based 
Her2-Traztuzumab 

ka 
(M-1s-1) 

kd  
(s-1) 

KD 

(M) 

ka 

(M-1s-

1) 

kd 

(s-1) 

KD 

(M) 

3.34E+5 1.19E-4 0.36E-9 1.3E+5 3.2E-4 2.4E-9 

A novel tool for characterization of molecular interactions on cell surfaces 

Kinetics vs. equilibrium: Importance of kinetic profile for application 
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BT474 
SKOV 

BT474 
Her2-Traztuzumab 

SKOV 
Her2-Traztuzumab 

ka 
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KD= 21 nM KD= 3.9 nM 

Affinity dependent on accessibility of receptors  

A novel tool for characterization of molecular interactions on cell surfaces 

Cell based vs. biochemical assays: Dependence of environment 
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Biochemical assay 

KD= 0.36 nM 

Biochemical assay 

KD= 0.31 nM ka= 7.28E5 M-1 s-1 

kd= 2.27E-4 s-1 
ka= 3.34E5 M-1 s-1 

kd= 1.19E-4 s-1 

ka= 1.3E5 M-1 s-1 

kd= 3.2E-4 s-1 

KD= 2.4 nM 

Cell based assay Cell based assay 
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A novel tool for characterization of molecular interactions on cell surfaces 

Cell based vs. biochemical assays: Off-target interactions 
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100 times slower dissociation rate on cells than biochemical 
thanks  to avidity 

ka= 2.5E4 M-1 s-1; kd=2.6E-2 s-1 

KD: 1µM 

Biochemical assay 
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ka= 8.9 E3 M-1s-1; kd= 1.2E-4 s-1 

KD: 13 nM 

Avidity 

Cell based assay 

A novel tool for characterization of molecular interactions on cell surfaces 

Cell based vs. biochemical assays: Clustering of receptors 
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A novel tool for characterization of molecular interactions on cell surfaces 
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Full binding profile reveal interaction dynamics 

 

Accessability of receptor affect kinetics & drugabillity 

 

Off-target interactions crucial for performance 

 

Kinetics dependent on environment 

 

Summary 

Full binding profiling enables new and important information 


