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We measure the concentration of 
opioid metabolites in sewage to 
estimate consumption in cities.



This limited and reactive data drives 
billions of dollars of aid each year in the 
U.S., and doesn’t represent most people 
living with opioid use disorder.

The New York Times
Nov 29, 2018

The best data we have is 
counting overdoses.



Everyone pees. Everyday.
Aggregated in public sewers.





We leverage AI and proprietary technology 
developed at MIT to deliver this novel system.
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Sampling location selection





Drug metabolite panels













Launch educational & 
prevention campaigns

Track impact of policy 
and programming

Optimize Narcan 
distribution

Showcase wins

Count everybody & 
reduce stigma

Equip EMS with 

real-time knowledge on 

emerging drugs



- MIKE BAJOREK 

DEPUTY TOWN MANAGER, TOWN OF CARY





HHS Roundtable on Opioid Data Recommendations 
highlight access to timely data as a major challenge…

September 2018



The President’s commission on combating the 
opioid crisis recommends testing wastewater…

November 2017



Biobot Analytics is the first spin-off of a 
wastewater epidemiology group in the world 
and we are starting in the United States.

• Israel pioneered the approach to monitor polio outbreaks, 
with technology from the 1990s.

• Australia and the European Union have drug monitoring 
programs with technology developed in the 2000s.



Founders bring together the emerging 
fields of microbiome and smart cities.

Newsha Ghaeli
President

Architecture & Urban Science

Mariana Matus, PhD
CEO

Computational Biology

Eric Alm, PhD
Scientific Director

MIT Professor of 
Biological Engineering



Based on 5 years of 
award-winning 

research.



What can we learn from our collective microbiome?

THE UNDERWORLDS PROJECT



THE UNDERWORLDS PROJECT



Matus et al., in preparation

THE UNDERWORLDS PROJECT



Matus et al., in preparation

Glucuronide compounds decay on their way to the WWTP 

THE UNDERWORLDS PROJECT



Glucuronide compounds are a direct marker of consumption 
of drugs and pharmaceutical products 

THE UNDERWORLDS PROJECT

Matus et al., in preparation



Our unique approach differs in four novel ways.

• Sub-city level resolution. Molecules tend to break down by the 
time wastewater arrives at treatment facilities.

• Measurement of consumption. We directly measure drug 
metabolites.

• Near-real time. Results are delivered in a 1-week turnaround time.

• Chemical and biological capabilities. Creating a holistic early 
warning system for public health crises.



Early warning for disease 
or antibiotic resistance.

Nutrition disparities & 
contaminant exposure.

Rapid evaluation of 
government policy.

We are building out a public health observatory
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