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OPIOID CRISIS
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Narcotics other than
Methadone (mainly
fentanyl), 28,466
Prescription Opioids, 17,029
Heroin, 15,482
Cocaine, 13,942
Benzodiazepines, 11,537
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Psychostimulants with Abuse Potential
(Including Methamphetamine), 10,333

Antidepressants, 5,269

Fig 1: Depicts exponential increase in fentanyl consumption




SIGNIFICANCE OF TSAS

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

Enzymes bind with strong
affinity to the transition state
of a substrate
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Antibody (CAb) Antibody (Ab)

Transition-State Analog (TSA)

Fig 2: TSA reaction

Fig 3: TSA structure




CATALYTIC
ANTIBODIES (ABZYMES)

Immunity

Antibodies are made of 2 heavy and 2 -
light chains

They target anfigens for destruction
Abzymes

Antibodies with specific catalytic f
activity using TSAs as the antigen

Abzymes specific to fentanyl
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CONCLUSION
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FUTURE OBJECTIVES

“»Collaborations with NIH's HEAL initiative

“Synthesis of TSAs relevant to fentanyl
derivatives

“*Explore vaccines against other drugs, o <F {2
snake venom, and chemical warfare T ,,,m”',h&m i
agents i e
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QUESTIONS?

FENTANYL: Overdoses On The Rise

Fentanyl is a synthetic oplioid approved for treating severe pain, such as advanced cancer pain.
Illicitly manufactured fentanyl is the main driver of recent increases in synthetic opioid deaths.
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SYNTHETIC OPIOID DEATHS ACROSS THE U.S.
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