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OPIOID CRISIS
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SIGNIFICANCE OF TSAs

3

vTSAs are powerful because 
they resemble a substrate’s 
transition state 

vEnzymes bind with strong 
affinity to the transition state 
of a substrate

Fig 2: TSA reaction

Fig 3: TSA structure



CATALYTIC 
ANTIBODIES (ABZYMES)
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Immunity
vAntibodies are made of 2 heavy and 2 

light chains
vThey target antigens for destruction
Abzymes
vAntibodies with specific catalytic 

activity using TSAs as the antigen 
vAbzymes specific to fentanyl

Fig 5: Fentanyl inactivation by 
Cabs

Fig 4: Antibody Structure



SYNTHESIS OF VACCINE AGAINST FENTANYL
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FUTURE STEPS
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CONCLUSION

9 steps total

5 steps successfully 
accomplished 

HNMR spectra results of current molecule
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FUTURE OBJECTIVES

vCollaborations with NIH’s HEAL initiative 
vSynthesis of TSAs relevant to fentanyl 

derivatives
vExplore vaccines against other drugs, 

snake venom, and chemical warfare 
agents
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QUESTIONS?

CDC fact sheet about fentanyl 10


