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* About PSG CARES
* Our journey from Ideation to Commercialization- Gait Watch ®

* The Take-aways



DST CENTRE OF EXCELLENCE
for

Assistive Technology and Rehabilitation Engineering Solutions

PSG CARES

To become a Centre of Excellence of world class standard in the field of Assistive
Technology and Rehabilitation Engineering to enhance the Quality of Life (QoL) of
Geriatric and Specially Challenged population through Innovative Technology
Interventions



Mission

To develop innovative and cost effective solutions for addressing the special needs
of Elderly and physically Challenged population by leveraging the emerging
technological advancements in Information and Communication Technologies (ICT)
blended with Interdisciplinary approach

To partner with government, industry and non-profit organizations to facilitate
commercialization and mass production of the assistive technology interventions
developed in the center

To promote entrepreneurship potential in the areas of Wearable Assistive
Technology and Rehabilitation Engineering and become a Certified Testing Centre for
Smart Wearable Biomedical Devices



Objectives

To design and develop innovative and cost effective smart health care solutions by
leveraging the advancements in medical loT, Artificial Intelligence, Data Analytics
etc.

To conduct clinical and field validation trials with the help of health care
professionals

To publish Research Findings to disseminate state-of-art knowledge in the fields
of Assistive Technology, Smart Wearable Devices and Modern Rehabilitation
Engineering

To work out sustainable business models to commercialize the technologies so as
to reach out to the masses



Focus Areas of R&D

- Gait and Human Biomechanics Analysis
- Wearable monitoring Devices for Preventive Cardiology Applications

- Early Warning Systems and Medical Decision Support Systems

- Connected Healthcare Solutions

- In - home Rehabilitation Solutions



Gait Watch

Gait Watch ™ — A Gait Analysis and Fall Risk Prediction Device

Designed & Developed at PSG CARES under DST —TIDE funding




The Need for Gait

Gait

Analysis
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Gait is not recognised yet
as a wellness marker since
measuring it is
cumbersome
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Manual measurements are
time consuming,
inaccurate and subjective.

Available tools are costly
and time consuming




Falls in Elderly

Fall is considered as one of the most
serious problems for the elderly.

Adults older than 65 years of age suffer
the greatest number of fatal falls.

Preventing falls remains one of the
highest health care priorities.




THE PROBLEM

September ks Falls Prevention Awareness Monthi

Falls: Mortality Rate by Age

R Serenaen = i e el One in four people age 65
Mortality Rate (per 100,000)
or older has a fall each year.
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The Centre for Disease Control and Prevention (CDC) and the
American Geriatric Society recommend yearly fall assessment
screening for all adults 65 years of age and older.

1 out of 3 people fall every two years fall every year

falls each year CDC’S STEADI consists of three core elements: Screen,
Assess, and Intervene to reduce fall risk.

Prediction of the risk and grading of the fall can prevent an imminent fall



The Solution - Gait Watch ™

« A smart wearable knee band, Gait Watch™, is an indigenously
designed and developed device to comprehensively monitor the gait

parameters of the wearer and accurately predict the fall risks

o Early prediction of fall risk helps in initiation of appropriate safety

measures thus saving huge health care costs associated with geriatric

falls.




Gait Watch ras a Fall Risk Assessment Tool

Fall Risk Factors :
e Age

« Fall History

o Medications

o Medical conditions

o Vision impairments

o Cognitive Impairments

Fall Risk Score

Stance Phase

Gait Quality Assessment :
o Step Count

o Cadence

o Velocity

o Stride Length

o Stance Time

« Range of Motion

Swing Phase




Gait Watch ™- User Interface

Gait Assessment

HOME DETAILS

Participant Details

RESULTS REPORT HOME DETAILS

Patient ID

Name

Age

Gender O Male O Female

Height

Weight

Contact No

Fall History (intrinsic) O Yes O No

Mobility Support Aid (O Yes O No

Medical Diagnosis OYesON
« @ =

Gait Assessment

RESULTS REPORT

GaiT Watch™

Gait Watch™ quantitatively measure the gait
wellness markers in a comprehensive manner
and estimate the fall risk score and hence the

fall risk category of a given individual. Also it
classifies the type of gait of the individual under
consideration with an objective of providing some
early indications about a few imminent motor
function disabilities

Salient Features

+ Predicting the fall risk of geriatric population.

- Assess and Quantify the gait wellness g
individual.

- Support the individuals in rehabilitation st e

« Advanca nradintinn af fall riek racunilte in
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Gait Assessment

HOME DETAILS RESULTS REPORT

Reference Table
Gait Parameters

Reference  Score

Step Count steps/305ecs) 45 - 50 20
89 - 100 40
1.25- 1.58 1.21

Cadence (steps/min)
Velocity (m/sec)

0.645- 0.765 1.8
1.29-1.53 3.5

Step Length (m)
Stride Length (m)
ROM (Deg/sec) 20-40 98.4

Inference

Fall Risk Assessment “igh Fall Risk

Typeof Gait <« Impaired Gait

GAIT ASSESSMENT REPORT

Name karunakaran
Age 45
PatientID P71221
Gender Male
Oaparmment o - -
Feamn & Tectmsingy MobileNo 1234567890 .

Gevemniet ot irda ——

Primary diagnosis test

Fall Assessment Model: Weighted Morse Fall Scale

Gait Report

Date 07/12/2021
Time 12:24:37 ReferenceValue
StepCount (Steps/30sec) 54 46-51
Cadence (Steps/min) 109.00 91-101
Velocity (m/sec) Left 1.30 1.34-1.48
Right2.08 1.34-1.48
Step Length (m) Left 0.45 0.675-0.745
Right0.56 0.675-0.745
StrideLength(m)  Left 0.91 1.35-1.49
Right1.12 1.35-1.49
RoM (deg/sec) Left 25.84
Right31.68
StanceTime (sec) Left 0.69
Right0.73

Gait Assessment Normal Gait
Fall Risk Score i B

FallRisk Category Mo Fall Risk

* Level of Fall Risk

0 - 24 (No Fall Risk) 25 - 50 (Low Fall Risk)  >50 (High Fall Risk)

Approved by

(Signature)



The Beneficiaries

Geriatric patients with
weak / impaired gait

Post-operative patients of
Spine, Hip, Knee and other
orthopedic conditions

Physically challenged Patients suffering from Parkinson,
and special children Stroke, Dementia, and other
with gait impairments Neurological disorders

Athletes / Sports persons Patients suffering from
suffering from sports- Diabetic Neuropathy /
related injuries Foot Ulcers etc.

Patients under
Rehabilitation after Neuro
Muscular disorders




Gait Evaluation

What are the benefits ?
« To know fall risk in advance
* Personalized Treatment Plans

«To evaluate the efficacy of therapeutic
interventions

«To monitor the progress of gait recovery
Post op and Sports rehab

«To design customized footwear

«Orthotics




Customer Segments

Ortho,Neuro, diabetic , Rehab, Psychiatry, Diabetic clinics
Physiotherapists

Ayurveda practitioners

Gerontologists

Sports Physicians

Senior citizens communities

Biomechanics Analysts & Researchers



GAIT WATCH R MILESTONES

tps://pib.gov.in/PressReleasePage.aspx?PRID=1623600 A

sy of Scianca & Tothnagkogy

DST supports assistive tools, technologies and technigues to combat challenges
faced by Divyangjan& Elderly during COVID-19

Devices have been tailor-made for the current COVID-19 situations

Wiearsnis qevice Sansor Confguration

DST Press Release 14.05.2020 in PIB portal of Govt. of India
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MoU signed between PSG CT & Agna Inc.on 21.09.2020



Gait Watch - Journey From TRL 6 to TRL 8

"GAIT WATCH

Ethical Clearance for Human Trials
Field Validations / Clinical trials
EMI/EMC Testing



TRL 8




Clinical Trials @ PSG IMSR, Coimbatore &
Neuro Foundation, Salem




Gait Watch — Clinical Trials
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Assessment trials at Neuro Foundation, Salem. Enthusiastic Crowd in Gait assessment Camp 21



THIE TIAESS C8F ENTMLA

Coimbatore college teachers develop wearable "gait
monitoring and fall prediction®” dewvice

L e Lo

i AT CHFFE B ey et il o e i bty ool Biagen e b e
herrmiocmsd o o rstshe gl reoedlesr Sea el Tl et fSooe, e e wefde W
Pl oy =y v | g ol gy

st e o Dl 15l b iamam T iy WE D ST P M B B SR e
-l el Aan e Forgerses s ifmy Tt rirme e, @D O AMY Ta Vhes cheeass - L
Frar meniw DI WD ] SerTh pLmE s ars ww SE @R IOEE e e T e e et e i
o a e B AP — ] Rl e o e e et G AP ey Py iR Bl 6 s
Bt B B e me et it el B

Them en sl et o et e e 1] DT R g e T N LROTY R —

semien npa] e che—

Market Launch — Jan 2022

=

THE COVAI ¥ MAIL |
NEWS

oly Measure the gat
Thensive manner
e

a

ana henc,
Vidual Also a

r: |§"'E PSG’s GAIT Watch, a gift for the elderly! JUESELER TS

O N L I N E



Gait Watch — Participation in Medical Camps

> Participated in Indian Medical Association -Tamilnadu State Annual Conference 2021 at PSG Hospitals
and created awareness among the medical fraternity

> Participated in medical camp conducted by PSG Hospitals in Gobichettipalayam,

> Participated in Geriatric Physiotherapy Conference at Benzz park Hotels, Chennai as a part of World
Physiotherapy Day Celebrations.

> Participated in various geriatric health camps conducted by Padmashree Dr VS Natarajan Geriatric

Foundation.
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The Journey

GaiT Watch Milestones

MAR 2021
EMI/EMC Testing

SEP 2020
Technology Transfer MoU

NOV 2020 MAR - DEC 2021

MeiTY Incubation Funding Large Scale Clinical Trials

MAR - MAY 2021
Stanford SPARK Mentoring

NOV'20 - JAN'21
TRL 7 Prototype Developed

JAN 2021 JAN 2022

Ethical Clearance for Human Trials Product Launch



™
GaiT WATCH
A Fall Risk Prediction & Gait Assessment Device

An Effective & User-friendly Solution to tackle one of the biggest health
risks of geriatric population - falls and associated morbidities

THE UNIQUE SELLING PROPOSITION

*First of its kind in the Indian market

4 W
S : * Cost effective alternative to sophisticated

i GaT
=, watch

BENEFITS

Monitors effects of
therapeutic interventions
& disease progression

Gait score as a clinical
indicator for monitoring
therapeutic efficiency

Minimizes huge health
care associated cost
following fall-related
injuries

Comprehensive
evaluation of gait metrics
(step length, stride length,
velocity, cadence, range of
motion, type of gait and
fall risk score) within few
minutes

FEATURES

Instant report
generation

Quick to conduct
a Gait test

Easy to wear &
easy to operate

Keeps track of
progression of
Gait Metrics

Quantitative
Evaluation of Gait
bio mechanics

Gait labs, which is out of reach of common
public

*Aids gait evaluation as a routine clinical
procedure in Movement disorder / Rehab
clinics

* Image booster to Rehab clinics



The |IP Assets Created

Technology Patent
2019

TradeMark
May 2021

o Design Patent
E@ Dec 2021

GaiT Watch
IPRs

Software Copyright
Feb 2022



PSG Institute of Medical Sciences & Research

Ferugnizesd by The Stratagic mitiabive far Developlig Cagacety in Ethical Review (SIDCER. WHZ)
POST BOX NO. 1674, PEELAMEDY, COMBATORE $41 004, TAMIL NADU, [NEHA

Institutional Human Ethics Committee Q
tL

Phane | +91 422 - 4345810, Pax - 401 427 - 2504400, Emall ; ihec@psgimaracm LT ART TR
Rel. No.: FSGIHEC/202 1 (ppriFBAICI Jarmipry 0F, 2021
To
DOr dayashrea L5
Prafassor
Department of Computer Science and Enginesring
PSG Coflege of Technalogy
Combatore

Co-investigators; Or Udayamoorthy 5 | Mr Prabhu P { Mr Seundaryan P

Réf: Project No. 20266
Dear Or Jayashree,

Insttutional Human Ethics Commitie, PSE IMSAR reviewed and dissussed your application dated
31.10.2020 fo conduct the research study entited *Design and devalopment of & wearable infiligen
navigation guidance (WING) ki (with a Fall Predicter) for preventing wandenng away and falls in eldery
with damentia (EWD)* during the IHEC review maeting held o 20.11,.2020.

The following documeanis were reviewed and approved:

Project Submission farm

Study protocol {Varsion 2 daled 10.12.2020)

Infrmed consent forms {Version 2 dated 10,12 2020)
Data collection tool {Version 1 dated 31.10.2020)
Parmission kfter fram Direclor — Research & Innovabon
Parmission lotter fram concemed Head of Department
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Application Detalls
APPLICATION NUMBER 201941053800
APPLICATION T¥PE CADINARY AFPLICATION
DATEQITLING 241122000
APPLICANT MAME PSG COLLEGE OF TECHNOLOGY
TTLEOF INVENTION SYSTEM AMND METHOD FOR FRED CTING A FA_L STATE AMD A GAITWE_LNESS OF & PERSCH
FIELD OF INVENTION BIO-MZDICAL ENGINEERING
[-MAIL {As Fer Record) IDOE My pEIraTEZy.com

ADDITIONAL-EMAIL (A5 Per Rzcord)  ipo@my pstratagy.com
E-MAIL (UPDATED Oriire)

PRIORITY NATF

REQUEST FOR EXAMINATION DATE  23/01,2020
PUEL.CATION DATE (/S 114) 310012020

REPLY TC FER DATE 20122020
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Goods Description

[Surgical, medical, dental and veterinary pparatus and instrunents; ARIBcial lrbs, eyes and teeth; Orthopaedic aricles; Suture materials; Therapeutic and|
Jassistive devices adapted for persons with disabiltes; Massage apparatus; Apparatus, devices and articles for nursing infants; Sexual actvity appasatus,

[devices and articles.
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OUR HEARTFELT ACKNOWLEDGEMENT TO
haﬁﬂgs ® &

o

d Technology (DST) MEITY STARTUP
DST HUB

AGNA Inc

Stepping towards a fall free aging
https.//www.youtube.com/watch?v=6ZqUM41qgCE




Isj.cse@psgtech.ac.in
+91- 99942 54502




