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Bringing innovation to patient
It IS possible !

Henry Ho

Head & Senior Consultant Urologist, SGH

Director, Medical Technology Office, Singhealth
I s

/ Adj. Associate Professor, DUKE-NUS medical school
SingHealth DukeNUS Robotic oncology fellowship, Fvaersuty of Innsbruck, Austria
ACADEMIC MEDICAL CENTRE Endourology fellowship, Hamburg, Germany PATIENTS. AT THE HEN® RT OF ALL WE DO.°

Biodesign scholarship, Stanford University, USA
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Declarations

Biobot Surgicals (Singapore) Pte Ltd
— Medical Advisory Board & Shares
(Chris Cheng, John Yuen, Henry Ho)

Singhealth intellectual property patent

IIIIIIIIII

NNNNNNNNNN s Restricted, Sensitive (Normal) S|ngHea|th

Defining Tomorrow’s Medicine I




Clinician-innovator
Doctors, Nurses, Allied health, Administrator, BME engineers

 C(linically -related domain work 70 - 80%
Source of need / inspiration / Idea

* Top clinical (Domain) opinion
Predict future trends

 Can solve the problem in one’s lifetime
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Overview

1. Clinician-innovator journey

2. SingHealth Innovation Enablers
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Mona Lisa™

Biobot Surgicals Pte Ltd



Seminal /
Vesicles

S 2008 Yu=bhD, LLC.



TOP 1) cancers

diagnosed in Singapore’

FEMVIALES IVIALES

(Total 26,570) (Total 25,087)

1. Breast 29% 1. Colorectal 18%
2. Colorectal 14% 2. Lung 16%
3. Lung 8% mm
4. Corpus uteri 6% 4. Liver

9. Ovarian 6% 5. Stomach I‘i%
6. Skin 4% 6. Skin 6%
7. Stomach 4% 7. Lymphoma 2%
8. Cervical 4% 8. Nasopharyngeal 5%
9. Lymphoma 4% 9. Kidney 3%
10. Thyroid 3% 10. Urinary bladder 3%

! Singapeve Cancer Registry, interinm Annug) Begistry Repart: Tremds in Cancer Incldance in Sngapove, 2006 - 2000



Clinical Needs
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Clinical Needs
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Intervention Intervention
Angle Angles

Mohan P et al. A 3D computer simulation to study the efficacy of transperineal versus transrectal biopsy of the
prostate. JCARS 2007




NMRC 0537 /
2001

———

Clinical Needs




NMRC 0537 /
2001

———

Clinical Needs

Biopsy Gun

Biopsy Needle

Transrectal Ultrasound
Probe




NMRC 0537 / NMRC 0859 /
2001 2004
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Clinical Needs Animal Trials
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Clinical Needs Animal Trials Cadavers Trials




NMRC 0537 / NMRC 0859 / FUNDS run out
2001 2004
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Clinical Needs Animal Trials Cadavers Trials




L =]

TEC success 2006




NMRC 0537 / NMRC 0859 / TEC 2006
2001 2004

Clinical Needs Animal Trials Cadavers Trials

BioXbot

Tranperineal Prostate Biopsy

Robotic gantry

Ultrasound probe

Ll L ®



NMRC 0537 /

2001

NMRC 0859 /
2004

TEC 2006

Clinical Needs

Animal Trials

SingHealth
IRB 163/2006

Cadavers Trials




NMRC 0537 / NMRC 0859 / TEC 2006 SingHealth
2001 2004 IRB 163/2006
Clinical Needs Animal Trials Cadavers Trials 2009 SingHealth / NTU
IP License




Biobot Surgicals pte Ltd
SPRING

—

2009 SingHealth / NTU IP
License
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Biobot Surgicals pte Ltd

SPRING

2009 SingHealth / NTU IP 2010 AUA Mona Lisa™
License academic launch

|  AUA Daily News

r

Robotic prostate biopsy device detects previously

missed cancer

NDURINIG YESTERDAY™S TTRO- evamination using rectal exam, TRIUS, desrice showed acours Cv whith one and a
m of Asia Lecture, Christo biomarkers such * half millimeters.
il 20008, 144 hiopsies

MNext, patients with previouws negative

x » pecrlited for the robotic e BioXbot, which
and ool confirming.” 3l, “We reported the detection found 30 cancers for a 21 percent detection
= and the location of the tumor and, rate. O those 12 patients who submitbed

Ultimately, tissue di




Biobot Surgicals pte Ltd 2011 2012
SPRING FDA approval CE mark approval

—

2009 SingHealth / NTU IP 2010 AUA Mona Lisa™
License academic launch
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Biobot Surgicals pte Ltd 2011 2012
SPRING FDA approval CE mark approval
2009 SingHealth / NTU IP 2010 AUA Mona Lisa™ 2013 AUA Mona Lisa™

License academic launch commercial launch

BIOBOT SURGICAL PTE LTD
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Mona Lisa™in 2021

Singapore International
* SGH * Australia

* SKH

* CGH * Germany

* NUH e Italy

e MIt E e United states



2021;
Biobot X Medbot (China)
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. Medical
SingHealth | Technology
RESEARCH | Office

To build healthcare-inspired medical devices

To nurture cliniclan innovators

SingHealth Duke

Joint O_ffice of R;esearch




Vivo-Surgical Pte Ltd

Unmet Need : a way to provide consistent, focusable light on the
operating area for procedures in deep cavities.

y Specifications
4
7!
¢ 509%0 of surgeons surveyed (12/25) IR R
\b ’ said OT lighting is insufficient Color Temperature S500K
- =\ Brightness Above 300 Lux
Battery powered 3-4hrs
iiii 1 2 surgeons said more lighting is needed Sterility Sterile/Sterilisable
for open, narrow and deep cavities Weight <10g
Price S$60-80/item
Reusability Disposable
3 surgical specialties (Head & Neck, Colorectal Safety Compliant to regulatory standards
iiii & Gynecology) expressed strong interest in EN62471:2008, IEC 60086-4
using a better deep cavity lighting device

Design Freeze and Licensing
(Jan 2017)

Concept Generation, Prototyping, Testing (Sept 2014-Dec 2016)

2014 2016

=
Version 1 EENSIE PRI | | | | | Mo
\ : : Ignitign Grant PCB & cable 12D Grant

Winner

Winner

Version 3

Version 2
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 Broad Applicability

'® 10 open surgery Procedures acrosy {
Plines, such as

IN VIVO SURGICAL LIGHTING

Achieve uniform fi

Y * Gynaecc logy

* Head and Neck \

ood-lighting from within surgical cavities

-~

4

Made in Singapore. \
Engineeredin Germany.- N )f
Designed for Safety & Quality.

In partnership With

National Healt?

.\ panasonic NHIG ==

ngHealth



Singhealth DUKE-NUS Innovation Centre

Prototyping Studio

Multi-functional Super Computer Cal

- - WorkStation Pods
Rapid Prototyping Lab, Super Computers, B N e Era ] T PR viscussion
Dlgltal P|aypen, ProjeCt ExeCUtion; ) Focus Discussion ==l == _§~:ww_| " "_ Pods
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] :u-::-'q.'::uuz = ' "ij Innovation Emulation &

i R T === - 1| Mock-Up A
Flexible * - e oo MockUp Area
White Space (Living Lab), =B | E = &
Project mock-up/ Collaboration Engagement o]

Comsﬂ?;rLAN ' Project Working Suite 1-' === | Brainstorming Corner
Igoom § "0 o] &Hotdesk

For ALL
External Partners
New to Seasoned Innovators Opening : Oct 2022
(Doctors, Nurses, Allied Health, Administrators) @ SingHealth Tower,

Level 2
. —
SingHealth DukeNUS

ACADEMIC MEDICAL CENTRE

Academic Medicine | Improving patients’ lives



Digital Playpen / Sandbox

Prototyping Studio

Super Computer
WorkStation

=

-.“rum—f—fr———Tw
= |5 —
|==ED) Br=1 Lk

1
L

Focus Discussion ==l __=x [ s -
ll:l—“] A
Oda T
=

N
L |

&

APP

Development

Discussion
Pods

Innovation
Emulation &
Mock-Up Area
(White Space)

Brainstorming
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Academic Medicine | Improving patients’ lives



Rapid Prototyplng Lab
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Academic Medicine | Improving patients’ lives



Working Suites
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Academic Medicine | Improving patients’ lives



White Space, Living Lab

* Living Lab;

« Technology/ Process Emulation/
Mock-up/ Demonstration;

* Focal Engagement;

* Project Execution;

Academic Medicine | Improving patients’ lives



_ Collaboration at its peak |
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Take home WORDS

ldea
Passion
Expertise
Funding
Time

Have FUN !!



