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Introduction

Opioid Addiction

In the US
| |

S42 Billion

Treatment Industry

Affected

Daily Deaths Relapse Rate

Current Treatment Methods

Technology

Medication

Therapy

e Methadone,
buprenorphine,
naloxone, and
naltrexone

e Cognitive Behavioral
Therapy electrical nerve

stimulation (PENS)

® Pain relief from
acute withdrawal
symptoms

* Individualized tools
to target bad
habits e Alleviate symptoms

of withdrawal

Proposed Solution

Individualized addiction recovery utilizing physiological patterns to
increase patient self-awareness and avoid relapse

Design of Solution

Electrodermal Sensor
Heart Rate Sensor
Trigger Button

Battery life indicator
Wi-Fi enabled

Adjustable straps
Silicone Encasing

Computer Intertace will show EDA, HR and Event Trackers on an
easy to understand platform

Testing Methods

Primary Research Findings
« Takeaways from interviews, market sizing

Circuit Considerations

* Prototype uses Arduino software to implement instantaneous
reading of heart rate, electrodermal activity, and event tracking
using commercial sensors and a button

Stress Test Study

Trier Social
Stress Test

Baseline
Meditation

Data Processing

On both MATLAB and
Google Colab using

Python Heart Rate
Analysis Toolkit, heartpy

3-minute mediation 15-minute test of
sessions conducted

using Headspace App

brainstorming,
presenting, and mental
arithmetic

® Percutaneous

Proof of Feasibility

Prototype EDA Meditation Test 6

Electrodermal Activity

Prototype EDA Stress Test 3
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Figure A. Representative EDA traces from Empatica E4 and Prototype for Meditation and Stress Tests

» Figure A shows representative EDA readings from both the Empatica E4 and our
prototype for a meditation (baseline) test and stress test separately.

« Corresponding peak features (i.e. time stamp, amplitude, recovery time.), validate our
prototype’s sensor as a viable alternative to Empatica EA4.
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Heart Rate

 Figure B shows that the frequency range is the
same, but distribution shapes differ greatly, and
prototype shows high levels of noise

* Moving forward, HR data collected from
Empatica E4 will be used as a data source for

proof-of-concept event extraction.
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Figure B. Heart Rate data from the Empatica and Prototype

» Figure C shows significant
events extracted from
Stress Test #3 using
overlaid EDA, HR, and

event tracker data.

» Data from multiple devices
can be integrated to the
same display

» The highlighted areas
indicate "significant”
moments in the recording
when the individual was
showing signs of stress

Significant Event Extraction
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Overlayed EDA & HR Data w/ Sig Events and Button Presses Stress Test 3

—— Prototype EDA Data (uS) Range: 2.28-2.35 pS
——— Empatica HR Data (BPM) Range: 60-100 BPM

[ EDA Significant Events
I HR Significant Events

I Button Presses

0 200 400 ' 600 800
Time (s)

Figure C. Significant Event Extraction from Stress Test # 3

Fitting Into Existing Workflow

Patient checks into
rehabilitation center

Therapist reviews patient’s
diurnal biometric data to
prepare for sessions

Patient returns device once
rehabilitation goals are
achieved

RECEPTI0

Therapist suggests Motiva to
patient to track physiological
reaction to stress

Patient can log events
manually, while EDA and
heart rate are automatically

Therapist approves patient’s
completion of goals

Device is owned by rehab
center but loaned to patient,
who is liable

Patient may wear and adjust
Motiva on wrist, arm, or chest

LED display indicates battery
life and device/ sensor status

Therapist discusses stressful
events logged by biometric
data with patient

S\ &

RELEPTI
e T

Patient leaves facility and
device is given to next
patient

Commercialization

Patentability

Wrist-Wearable body  Apparatus for PPG Apparatus System and Method and
composition Electrodermal Method for Apparatus for
measuring device and Activity |dentifying Generating
body composition Measurement Ictal States  Assessments Using

Physical Activity
and Biometric
Parameters

with Current in a Patient

Compensation

measuring method

Table A: Patented devices that have core features of Motiva in their first claim

Potential Remedies:
» Specific and narrow claim and In-licensing

Market and Reimbursement

e Medicare/Medicaid coverers
medically necessary
treatment

* Lower price compared to
competitors

e Rehabilitation costs reduced
due to decreased relapse * Not covered due to use in
rates tandem with other

treatments

Manufacturing Costs

» The main parts of the prototype are two sensors, a button, other
hardware and an injection-molded case for the parts.

« Estimating a bulk discount of 15% or using bulk costs

Beetle Battery  GSR HR Button Strap Casing Total

Bulk Unit $13.00 $5.06 $18.60 $5.75 $0.11 $1.50 $7.00 $51.02
Price

Bulk Price  $6,500.00 $2,530.00 $9,300.00 $2,875 $55.00
(500 units)

$750.00 $3,500.00 $25,510

Table B: Manufacturing Costs for 500 devices
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