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Why antibodies? 

• Produced during an adaptive immune response 
– Recognize large macromolecules, viruses, bacteria, etc. 

• Uniquely selective for its target 
– Similar to why you need a vaccine for a specific pathogen 

• They recognize small epitopes (the size of contaminants) 

Hamers-Casterman., 1993, Nature, 363:446-448. 
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How to make antibodies to chemicals? 
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Polyclonal 
antibodies 



Provide an endless supply of 
antibodies in bacterial culture 
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How to make antibodies to chemicals? 
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Mouse Characteristics Camelids 

140-150 kDa size 15-20 kDa 

tetramer structure monomer 

mammalian – 
doubles every day 

culture bacterial –         
doubles every 20 mins 

mgs in weeks yield mgs in a day 

chemically labeling chemically or 
genetically 

Antibody differences 



Target analytes 

BDE-47 TBBPA  

3-PBA 

        
     

     
  paraquat 

2, 4-D 

TETS fipronil 

ochratoxin 

*see posters 



VHH Antibody production to BDE-47 
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pAb: Ahn, et al. 2009. 
ES&T, 43: 7784-90. 

Bever, et al. 2014. Anal Chem, 86(15): 7875-82 



VHH Antibody characterization 

Analyte cross-reactivity 
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Bever, et al. 2014. Anal Chem, 86(15): 7875-82 



Antibody characterization 
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Bever, et al. 2014. Anal Chem, 86(15): 7875-82 



VHH utilization in sensor formats 

*see poster about the sensor technologies 



Lab-on-a-chip 

Chen, et al. 2014. Biomicrofluidics, 8: 064101 



Advantages: 
• Comparable sensitivities 
• Small amount of power 

needed (portability) 
• Small volumes needed 

– Reagents 
– Samples 

• Rapid detection time 
• Ease of 

visualization/analysis 

Lab-on-a-chip 
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Chen, et al. 2014. Biomicrofluidics, 8: 064101 



Genetic manipulation of VHH 

                      0.01            0.1               1                 10 

AP 

Advantages: 
• Comparable 

sensitivities 
• Less steps 

needed, reduces 
analysis time 



Summary:  
Developing Chemical Detection Methods Using VHH 

• VHH 
– Ease of production 
– Comparable sensitivity to conventional IgG reagents 
– Selective for environmental contaminant 
– Avenues for genetic manipulations 
– Ease of incorporation into biosensor formats 

 

• Future work: 
– Sample testing 
– On-site portable analysis 
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