MAHIDOL
& UNIVERSITY
Wisdom of the Land

Advancement of the
Medical & Health Care

Banchong Mahaisavariya, MD

Professor of Orthopaedics
Faculty of Medicine Siriraj Hospital
President; Mahidol University



A MAHIDOL
Y. UNIVERSITY

‘< a re Wisdom of the Land

vaccines radiology antibiotics surgery devices

. : : Post




A MAHIDOL
¥ UNIVERSITY

Wisdom of the Land

Congenital

Degenerative




TECHNOLOGY DEVELOPMENT

Bio Intelligence Age
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Bio Intelligence Age

BIOLOGIC

Biosensors
Biomaterials
Biomimetic

FUTURE

Robotics
HPCC/WWW
MEMS/Nano
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Prevention

» Hereditary
* Anomaly
* Infection

* Infection
* Injury

* Infection

* Injury

* Degenerative

* NCD & Malignancy

* Infection

* Injury
 Degenerative

* NCD & Malignancy

Elderly

Molecular
Biology
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* Imaging
e Chromosome
BIEL[eER « Gene level
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* Vaccine
e Antibiotics
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* Antibiotics
* Protect/assist devices
eiclwileli8 * Health care policy
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Bioengineering

Pharmacology



Diagnosis

Molecular

Physical exam

 Imaging

Chemistry
Histopathology

Markers

« Gene study

Electronic
Wave

berfabl-4

ABNORMAL
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CT scan
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Diagnosis

* Gross structure
=g)ile=1 1 « Endoscopic
* Imaging: X-ray, U/S

* Lab profile
 Tumor markers

Chemical

STeig[e=V/ . cKc EMG.EEG
Magnetic (R

Gene » Gene study
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Treatment: Non Surgical

» Gas/fluid
* Drugs

Chemical

» Radiotherapy
* Pace makers
» Ultrasonic

. * Rehabilitation
PhyS ICaI » Assistive devices

» Gene Therapy




‘ Surgical Treatment

. r * Transfer
LogistiC [Eyynmapess

e Virtual

Trammg - Navigation

* Micro/Endoscopic
* Robot/Tele-surgery

Setting

* Implants

BICWICCR | riificial devices
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‘ Advanced Technologies

CONVERGENCE
Mobile Crowd Sourcing Material Science M A
.T. . . l o ] Internet of Things
Big Data Synthetic Biology
Privacy & Security Engagement Sensor lNetaorks

Nanotechnology Health Data
Robotics Quantified Self Data
Artificial Intelligence
Cro«d Sourced Info
Social Telecom
Networking : Lacstian —
Devices : Social Profiles
Gaming Video P
Computer Science Apps Google >
: HTML (te-t ;
Networks & Computing Sensors (te). YollD

3D Printing
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Advanced Technologies

Imaging

hl!f — K.
Advanced Tumor Metrics
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Trend in Health Care

‘Sick’ Care' versus ‘Health' Care
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Problem Diagnosis Treatment

Next Steps in Healthcare
Volume Based ---> Value Based

\

Fee-for-Service

Outcome Based

Volume

Value

Acute Episodes

Populations

Single Episode

Care Continuum

Retrospective

Predictive
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Digital Technology, Data Mx
& Connectivity are keys

Regional
Health Center
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Urban Rural
Health Center Health Center
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Telemedicine & Applications

Digital Technology, Data Mx & Connectivity are keys




Telemedicine Overview

ﬁ’\ Telesurgery

Telepathology

Real-time
Ultrasound

Home Healthcare

[

.' 5T W . | < %
5 3
Teleradiology kg i“\ !

Continuing
Telecardioloay Medical Education




: : ‘@8 MAHIDOL
Solutions Available Today ¥ UNIVERSITY

Wisdom of the Land

Machine | Learnip,
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. / ‘ e Radiology

CardioRad Cardiology Neurology

SPECIALISTS ON CALL

The Leader in Clinical Telemedicine

"

Ophthalmology

|— DermatologistOnCall

Point. Shoot. Treat.

1% HubbleTelemedical
Real-Time Retinal Analysis
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Telehealth +/- Robotic System D universiTY

Telehealth vs. Telemedicine

(I'elemedicine

¢ Teleradiology
Telepathology
Teledermatology
Telepsychiatry
Telecardiology
Telesurgery

® ® ® o o @

Telehealth

¥

Telerehabilitation

/

Telehealthcare
Telehomecare
Telenursing
Telecoaching

Telerehabilitation
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E-health/Education
» E-Medical Records
E-Resources (Web)
« E-Services (Web)
E-Exchange (Web)

J

“Operation Lindberg”:

Remote Transatlantic Tele-Surgery

Operation Lindbergh
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of the personalized medicine vision

Diseases will be diagnosed
long before the patient
begins to manifest any
evidence using traditional
tools
, Molecular
& Diagnostics
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Femoral Reduction VectorVision trauma

Lateral Fragtues
‘ -~

12° 417 mm
Valgus Extension Antetorsion  Femur Length

BrainLAB Drillguide 41839-20 3.0 mm
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Robotic-Assisted Surgery
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Feel the da Vinci® Difference
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‘ Customized Endoprosthesis:

Tumor Resection & Reconstruction
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‘ Specific Dimensions: Plate & Nail
(Non-/Absorbable)
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Aificial Hip
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Artificial Retina

Smart Contact Lens
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Eric Moger has a partial prosthetic face
after suffering from face cancer. Photo:
Supplied: Geoff Pugh
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Assistive Technology (AT)

- Technology/Devices to enhance capability of
seniors/elderly & handicaps “Less Dependence’
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‘ Assistive Device: The Blind

The Tongue-Tingling Vision Recreator

THE FIRST BRAILLE SMART WATCH

;=

DOT WATCH

The Rolling Reader
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Converts pressure into longuage patiemns
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Assistive Device: Paralytic Patients

assistive technology.

C4 Injury

Complete paralysis - \?I%rtelqra?
below the neck ervical
C6 Injury
Partial paralysis of )
hands & arms as ﬂfL
well as lower body
T6 Injury - .
Paralysis below the ™ 5 Lumbar B
chest . ’—\b
5 Sacral ]
— | 4 Coceyx

L1 Injury
Paralysis below the
waist
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Brain Machine Interface &
Enhancing Memory Technology
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Other Progression

SoUrcesSHkt b Tl LUty Source: Peter Clarke/RMIT University

An artificial pancreas
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Liver Scaffolding

Artificial Blood Vessel

J. Vacanti, MD MGH March, 2000
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Al in Medicine

Al for Diagnostics, Drug Development, Treatment Personalisation,
and Gene Editing

The 4 Stages in Drug Development

©-To -4~

Identify target Discover Speed up Find biomarkers for
molecules effective drugs clinical trials diagnostics

_____

Detecting lung cancer  Assess cardiac health Classify skin lesions Identify retinopathy . LLFLINY 4T IS ;
from CT Scans from electrocardiograms  from images of the skin from eye images i [_)ﬁ - LB I




Al in Medicine

ARTIFICIAL INTELLIGENCE
ANALYZE MEDICAL DATA
_IDENTIFY PATTERNS

;T EEUTDR VIR
SPEED UP DIAGNOSIS
& TREATMENT

A.l. TO DIAGNOSE CANCER'

USES IMAGES OF SUSPECTED
MALIGNANCY

COMPARES WITH DATA ON

RETINAL IMAGERY DETECTS:

N

AGE

GENDER

SMOKING HABITS

BODY MASS INDEX
i =

BLOOD SUGAR LEVEL

I SYSTOLIC & DIASTOLIC
4 BLOOD PRESSURE
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Internet of Things: In Health Care

The Internet of Things

* Remote Monitoring

. Tefemed,'cme ) - ;
G5 | oo s
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* Behavior Mndiﬁcaﬁon
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HEALTH CARE
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Internet of Things: In Health Care

The Three P’s x DMT:
Pervasive D, Personalised M, Persuasive T




‘ Genomic Medicine
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= Human Genome Project completed in 2003
provided access to the entire human gene
sequence/ genome.....

= The genome is a set of tools enabling physicians to
understand the biological & disease variability

Understanding variability between individuals
allows for more targeted /personalized healthcare
based on genetic differences.

Normal Chromosomes

Iphia Chromesome and Chronic Myelogenous Leu

-
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o
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Cf H qmx

kemia (CML)

Translocated Chromosomes

ber/abl-4
ABNORMAL
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Genomic Medicine &
Personalization

= Dx/ predict risk of disease
= Determine whether Rx is work

= Monitoring healthy people to
detect early signs of disease ' h Patient group M

= Producing safer drugs by Drug fide i
predicting potential for et 1 48
adverse effects earlier g

0
= Gene therapy for hereditary {% /fa%"lep‘fi':ﬁftﬁh\ (%

diseases/ high risk CA Prug hOT (ool e Drug NOT toxi

and beneficial

Drug toxic but
NOT beneficial
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CANCER Rx

PD-1, or programmed death receptor |
Unleashing the body's immune system to fight tumors.




Summary: Future Health Care Advancement
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“Physician, Scientist & Engineer are Keys”

CLINICAL NEED/PULL TECHNOLOGY PUSH

-
? 3 High Quality & Reliability 3D Printing, CAD/CAM
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3 Major Modalities of Progression

*Tele-Health/Tele-Medicine
*Medical Devices/Equipment
Genomic/Personalized Medicine




