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U.S. Health & Healthcare Burdens

Employer Substance Abuse Burden: $400 Billion

2020 U.S. Opioid Abuse Burden: $1.5 Trillion
2021 U.S. Healthcare Spending: $4.3 Trillion

2020 to 2023 U.S. GDP Loss: $14 Trillion
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Environment Testing Dq'l'q COIIeCtion Issues
I

Current Methods of Data Collection
May Not Adequately Empower
Decisionmakers

Data Collection is Costly and
Burdensome

« Data May Not be Accurate

* Reduced Efficacy due to Delay In
Data

Cannot Rapidly Adjust and Adapt

Impacted by an Individual's Actions &
Biases
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Wastewater Surveillance

Exposure Population Wastewater parameters needed

4 Biological oxygen demand (BOD)
= confributes to one

® Chemical Oxygen Demand (COD)
Pathogens WWTP Temperature and pH

+ Pooled sample

Resistant genes
Pharmaceuticals
Lifestyle Choices

flowrates

MONITORING
THE SPREAD OF DISEASE
AND RESISTANCE AT THE
FACIILITY/COMMUNITY LEVEL

Sample collection
24-hour composite
(fime or flow proportional) \g

Wastewater
sample
Population size and flowrates Chemical Markers
accounted for, and correction T LC-MS/MS
Complementary to... factors applied Drugs of Abuse

. Daily mass loads Pharmaceuticals + metabolites

calculated Biological Markers| Biomarkers of inflammation and
" . stress
Sentinel and lab surveillance

Biomarkers of Health
s sees RT-gPCR f

HOSpIT'O| _deISSIOn data Next-Generation Sequencing
Prescription data Pathogenic DNA/RNA
Human biomonitoring Drug resistance genes

Mor’roli’ry berhess Protein inflammation markers
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H istory Environment Testing
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Wastewater Surveillance First Proof of Concept European Wastewater
Conceptualized Program Surveillance Adoption

s

Wastewater Surveillance Wastewater Surveillance SARS-CoV-2 Pandemic
Adoption in U.S. Methodology Expansion Response
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Coverage Today
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Applications

e Disease Surveillance

e SARS-CoV-2'! e RSV?>
e Influenza A/B 2 e Poliovirus ¢
* Norovirus ? * Hepatitis ’

* Monkeypox *

* Transportation Surveillance &
 Narcotics & Pharmaceutical Use > ' !
* Antibiotic Resistance ' !3

e Hazard Exposure '+ !> 16

e Lifestyle Surveillance '’ '8

 Agents of Terror Attacks '
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Current Initiatives

CDC NWSS Program

First U.S. National Wastewater
Surveillance Program

500+ Sampling Sites
30% Population Coverage

Future Expansion of Target
Analytes
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Malawi Disease Surveillance

Wastewater Surveillance
Expansion into Developing
Nations

Improving Health Equity
Distribution

Collaboration Between Eurofins
and University of Louisville
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Eurofins’ Narcotic Surveillance

Real-Time Narcotics Tracking

Developed Specifically for U.S.
Substance Abuse Crisis
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Current & Future Health Crises

Each year, 900,000 Americans die prematurely from the five
leading causes of death?°

Preliminary data suggests 109,000 drug overdose deaths in
2022 in the United States??

The COVID-19 pandemic resulted in 107,433,835 COVID-19
cases and 1,169,139 deaths in the United States??

There is a 27.5% chance a pandemic as deadly as COVID-19
could occur in the next 10 years?3
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Future of Wastewater Surveillance

@ Target Analytes

=14 | Spatial Resolution

4 Real-Time Sensors
>\

\

Analysis & Al/ML

Health Equity

The Amount of Latent Health Information
Contained in Wastewater is

Limitless

Antibiotic

Diseases .
Resistance

Homeland
Security
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Future of Wastewater Surveillance

Target Analytes

Health Equity
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Future of Wastewater Surveillance

In Situ Wastewater Sensors will Enable
Target Analytes

True Real-Time Monitoring

;] | Spatial Resolution * Feasible through Microfluidics
| Technologies

s Real-Time Sensors . .
= * Internet of Things (loT) Integration
\ * Hurdles

Analysis & Al/ML . .

* Complex Environmental Matrix

* High Sensitivity Must be Achieved
* Variable Wastewater Flow
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Future of Wastewater Surveillance

Integration of Artificial Intelligence and

Machine Learning will Revolutionize
3% Spatial Resolution Wastewater Surveillance

Large Dataset Analysis

Cross-Dataset Analysis

N Anaives & AL Predictive/Anticipatory Modeling
Digital Twin Technologies

Aligns with Current Municipal Al

Integration

4 Real-Time Sensors
>\
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Future of Wastewater Surveillance

A Regional Disease Outbreak is

a Global Health Concern
H

=14 | Spatial Resolution

Developing Nations Have Been
Largely Overlooked

4 Real-Time Sensors
>\

\

Analysis & Al/ML

Health Equity e v 4 e -
Malawi Wastewater Surveillance Initiative
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CIOSing Remqus Environment Testing

Number of U.S. Citizens Who Died from Preventable Causes
During This Presentation
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