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Innovation… at the intersection of art, science, technology...
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Detailed Engineering, Pilot Batch 
Production and Prosthesis Testing

NFTDC, Hyderabad

Clinical Need: Mega prosthesis to 
reconstruct bone after resecting 
knee tumour in young patients

OrthoCAD Project – Tumour Knee Prosthesis 

Tumour

3D CAD 
model

Plastic
model

Final Device
In Metal

Novel design: Rotating‐hinge 
TKP suitable for Indian patients

Ti‐6Al‐4V
Stem

HA 
Collar

Co‐Cr‐Mo
Condyle

UHMWPE
Tibial Poly

IIT BombayTata Memorial Hospital

Fatigue and Wear Testing Machine
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HEALTHCARE
India: 5% of GDP
USA: 18% of GDP
World: 10% of GDP

Per Capita:
India: $ 75 / year
USA: $ 7500 / year

India: 15% growth
70% of expenses
paid out of pocket

India’s need ≈ $ 6 billion (Rs. 40,000 Crore) / year

80% devices 
are imported

75% costs paid 
out of pocket

< 300 firms 
with GMP facilities

90% firms
revenue < 50 Cr.
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INDIAN
MEDICAL 
DEVICE

INDUSTRY

Affordability, Availability

High Quality, Reliability

Local Needs ‐ Suitability

CLINICAL NEED/PULL

Med Diagnostic Imaging

Sensors, Data Analytics

TECHNOLOGY PUSH

3D Printing, CAD/CAM

GLOBAL COMPETITION (FOREIGN MNCS)

West (Branding) Far East (Low Cost)
GOVERNMENT
REGULATION

Translational research, product development, testing, commercialization

Bioscience Ind. Design Materials Electronics SoftwareMechanical

PRODUCT INNOVATION



© Prof. B. Ravi, I.I.T. BombayIndigenous Medical Device Innovation
Biomedical Engineering and Technology (incubation) Centre

Funded by : RGSTC, Mumbai and DST, New Delhi



© Prof. B. Ravi, I.I.T. BombayFacilities – Concept, Design, Prototyping 

IDEA Room CAD Room

Electronics Proto Room

Multi‐Material
Rapid Prototyping

Laser Cutting 
Machine
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Orthopedics Laparoscopy Cardiology

Orthodontics

Oncology, Urology, Neurology
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Hinduja Hospital, Mumbai

Fortis Hospital, Mumbai
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I. Define
(Doctor)

II. Develop
(Researcher)

III. Deliver
(Entrepreneur)

IV. Deploy
(End User)

Team Building Clinical Immersion

Problem Definition Concept & Feasibility

Detailed Design Virtual Prototype

Rapid Prototype Functional Prototype

Good Mfg. Practice Pre‐Clinical Testing

Clinical Trials  Device Certification

IPR Management Business Model

Scaling Up (Funding) Improvements

400
Ideas

35

15
Products

Prototypes

100 
Proof‐of‐
Concepts

1:
4

1:
3

1:
2
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Surgery Planner
(AlgoSurg, SINE)

Nasal Forceps
(Om Surg, Mumbai)

Aortic Valve Template
(Fortis Hospital, Mumbai)

SURGERY SOFTWARE AND INSTRUMENTS

Flexible Laparoscope
(Eclipse Instrumentation, Thane)

Comp. Screw
(Swarup, Kolhapur)

Glaucoma Screener
(Bhandara Hospital)

Smart Stethoscope
(Ayu Devices, SINE)

Diabetic Foot Screener
(MGM Hospital)

Clubfoot Monitor
(Metwiz, SINE)

DIAGNOSIS, MONITORING AND SCREENING DEVICES

Biopsy Gun 
(Hinduja Hosp.)

Maxillofacial Jig
(Cooper Hospital)

REHAB & CMD

Hybrid Splint
(MediAsha, Pune)

Prosth. Leg
( RNC Trust)
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Dr. Suresh Deshpande
with Sritam Rout

Clinical Immersion 

Indian Patent Filed: “A surgical instrument with multiple degrees of freedom”, 1463/MUM/2015
Product licensed to: Prism Instrumentation Pvt. Ltd., Thane

Technology Licensing Pre‐Clinical Testing

“Reusable laparoscopic instrument with additional degree of 
freedom to reach occluded organs with ease.”

Concept Prototype

Plastic Prototype Manufacturable Product

Metal Prototype
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“Device for remote auscultation of chest sounds.”

Tapas, Adarsha,  Dr. Nambiraj Proof‐of‐Concept Discussions at Hinduja Hospital

Indian Patent filed: “A digital stethoscope” 201621029618
BIRAC BIG Award. Licensed to Ayu Devices Pvt Ltd. (SINE startup company)

Device testing at Fortis Hospital Team at Biotechnology Ignition Grant Event

Module



© Prof. B. Ravi, I.I.T. BombayPatient‐Specific Leg Prosthesis
“Reinvent Jaipur Leg design & fabrication”

Jaipur Leg New DesignKnee Joint (IIT‐M) Connector

+ + =
Socket CAD

Google Impact Challenge Award, 2015‐2018
Technology Recipient: Ratna Nidhi Charitable Trust, Mumbai
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Diabetic foot screening 
at MGM Hospital

Clubfoot brace monitor
testing at Wadia Hospital

Digital stethoscope 
testing at Hinduja Hospital

Glaucoma screening 
at Bhandara Hospital

205015 65

Aortic valve leaflet template 
being tested at Fortis Hospital
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PEOPLE & FACILITIES

BETiC facilities and researchers

Clinical immersion for unmet needs

Summary: Medical Device Innovation Eco‐System
PROCESS

IIT Bombay
Define
(Doctor)

Develop
(Researcher)

Deliver
(Manufacturer)

Deploy
(Entrepreneur)

2015‐2017
Medical Expos for entrepreneurs

PRODUCTS & PROMOTION

400 Unmet Needs 35 Patents Filed 15 Med Products100 Proof-of-concept
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IIT‐M

IIT‐Kgp

CGCRI

IIT‐D

NCFE

SCTIMST

BMVSS IIT‐G

AMTZ

AIIMS

IIT‐J

IISc

NIT-K

BETiC
IIT‐B

COE 
Pune

VNIT
Nagpur

MGM
Vashi

BKLW
Dervan

DMIMS
Wardha

KJSCE 
Mumbai

MIT‐ADT
Pune

Major bottleneck for innovators:
medical grade manufacturing
of small batch for device testing

C-CAMP

KIHT

NCKU
Taiwan

SUTD
Singapore

Cambridge
UK

JHU
USA

Stanford
USA

Cardiff
UK

Monash
Australia

Harward
USA

MIT
USA

IKP

IIT‐H

IIT‐Gn

IIT‐B



Idea to Impact – Inclusive, Scalable, Sustainable 
M
ed

ic
al
 In
st
itu

te
s

Te
ch
 In

cu
ba

to
rsEngineering Colleges CSIR & R&D Labs

H
os
pi
ta
ls
 &
 C
lin

ic
s

In
di
an

 In
du

st
ry

Thank You!

Medical 
Tech Park

Bio Sciences

Computer Sc.

Materials Sc.

Chemical Engg Electrical Mechanical

BETiC

Healthcare C.

Tata Centre

WRCB

Ind. Design
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Other CentersManagement

Math, Phy, Chem

Med-tech 
Products

Start-up
Companies

Business
Leaders

Social
Impact 

Industrial Design, 
GMP Pilot Production
and GLP Testing Facility


