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oBetween ani
human medicine, there IS
no dividing line, nor
should there be. The
object is different, but the
experience obtained
constitutes the basis of
al | medil C I

a physician; Father of

_ _ Coined the term
Comparative Biology and O0ZOONOS |

Cellular Pathology
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EEEer € | s no di
paradigm between human
and veterinary medicine.
Both sciences share a
common body of
knowledge in anatomy,
physiology, pathology on
e 0Or 1 gl ns |

- Schwabe C., 1984, Veterinaria
Father of Veterinary Dr. Calvin Schwabe

E pidemiology Coined the term
OONE Medi c




AOne Health
recognizes that
the health of
people is
connected to the
health of animals

and the Hippocrates (creek Physician)
- aOn Airs, Waters, and Placepr o mo t
environment concept that public health depended on a

clean environment.
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One Health |n|t|at|ve will unite human and

veterinary medicine

www.onehealthinitiative.com

Collaborative, multisectoral efforts of
multiple disciplinesworkinglocally,
nationally, and globallyto attain the best
of health forpeopleand otheranimals
plantsand ourenvironment



. FAO -OIE -WHO : An Intersectoral Global

Strategy for 0 One Héal t h

AT o address the health risk:
of humanrranimakt
environment, the FAO
OIEWHO framework have
been applyingt h y S

| S| fAppKoach.



ONE HEALTH

Enhances the
teamwork of
physicians,
veterinarians, animal
sclentists and other
scientific health and
environmental
professionals,
engineers for the
optimal utilization of
their expertise

~/ Environmental
Health
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WHY ONE
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WHY ONE HEALTH?

A OH advances technologies and scienc:
based evidence to increase the
awareness, knowledge, and
understanding of thenterdependency of
the health of humans, animals, and the
environment
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PCARt IHITM
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Innovations in Early Detection
and Interventions in Human,
Animal, and Plant health
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BIOMEDICAL
ENGINEERING




WHAT IS BIOMEDICAL
ENGINEERING

Multidisciplinary
STEM field that  [p.a¥%s
combines biology K& NN
and engineering, F=

principles and "9 I
materials to medicine il
and healthcare




WHAT IS BIOMEDICALENGINEERING

A Combines engineering principles with biological
knowledge to address medical needs

A Contributes to the development of revolutionary and
ife-saving concepts such as:

Artificial organs

Surgical robots
Advanced prosthetics

New pharmaceutical drugq sil==gH
Kidney dialysis



SOMES UBDIVIS IONSOF
BIOMEDICAL ENGINEERING:

A Biomedical Electronics

A Biomaterials

A Computational Biology

A Cellular, Tissue, and Genetic Engineering
A Medical Imaging

A Orthopedic Bioengineering

A Bionanotechnology



SPECIALTY AREA®BTHIN THE
FIELD OF BIOMEDICAL
ENGINEERING

A Bloinstrumentation

- Using electronics, computer science, and
measurement principles to develop
Instruments to diagnose and treat medical
problems

A Blomaterials

- Study of naturally occurring or laboratory
designed materials used in medical devices
as Implantation materials



SPECIALTY AREAM THIN THE
FIELD OF BIOMEDICAL

ENGINEERING
A Blomechanics

- Study of mechanics, such as
thermodynamics, to solve biological or
medical problems

A Clinical engineering

- Applying medical technology to
optimize healthcare delivery



SPECIALTY AREA®BTHIN THE
FIELD OF BIOMEDICAL
ENGINEERING

A Rehabllitation engineering

- Study of engineering and computer science to
develop devices that assist individuals recovering
from or adapting to physical and cognitive
Impairments

A Systems physiology

- Using engineering tools to understand how syster

within living organisms, from bacteria to humans,

function and respond to changes in their
environment



IMPOR TANTQUALITIE SFOR
BIOMEDICAL ENGINEERS

A Analytical skills

- Analyzes the needs
of patients and
customers to design f
appropriate solutions §5 I




IMPOR TANTOQUALITIE SFOR
BIOMEDICAL ENGINEERS

A Communication skills

- EXxpresses theirideas
clearly

- Seeks others'ideas
and incorporates thos
ideas Into the problem
solving process



IMPOR TANTQUALITIE SFOR
BIOMEDICAL ENGINEERS

A Creativity

- Think up innovative o [ <
and integrative AN
advances in healthcare € —

equipment and devices (REE[TVIW
LOADING.. |




IMPOR TANTQUALITIE SFOR
BIOMEDICAL ENGINEERS

A Math skills
- Using principles In
calculus and other
advanced topics In
math and statistics to®
analyze, design, anc
troubleshoot their work




IMPOR TANTQUALITIE SFOR
BIOMEDICAL ENGINEERS

A Problem-solving skills PROBLEM
- Dealing with and

solving problems In /

complex biolog |cal . p

systems



HONVMUCH CAN YOU EARN AS
A BIOMEDICAL ENGINEER?

A United States Department of Labor:

- The meanannual wagéor a
biomedical enginedas $95,090

- The highestten percent of biomedical
engineerscanearnmore than
$144,350



BIOMEDICAL DEVICE S

A Need to be constructed,

- Are Biocompatible

- Canassume the
mechanical and
functional roles of the
components they are
replacing
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ENGINEERS TYPICALLY

?
A Design biomedical QLQMent and devices, such a
artificial internal organs, replacements for body part
and machines for diagnosing medical problems

A Install, adjust, maintain, repair, or provide technical
support for biomedical equipment

A Evaluate the safety, efficiency, and effectiveness
biomedical equipment

A Train clinicians and other personnel on the proper
use of biomedical equipment



DUTIES OFBIOMEDICAL
ENGINEERS

A Research the engineering aspects of the biologica
systems of humans and animals with life scientists
chemists, and medical scientists

A Prepare procedures, write technical reports, publish
research papers, and make recommendations bas
on theirresearch findings

A Presentresearch findings to scientists, nonscientis
executives, clinicians, hospital management,
engineers, other colleagues, and the public
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Prosthetics

Dentures

Artificial Imb
replacements




Surgical devices
and systems

Robotic andlaser
surgery

da Vinci surgical system
used by doctors In *
performing roboticassisted =
minimally invasive surgery®\o




S ystems tamonitor vital signs andblood
- chemistry

A necklace and cuff that
canmeasure pulse, echocardiogram
(ECG), blood oxygenation,
temperature and other vital signs
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A device that can measure
echocardiogram (ECG), respiration
rate, temperature, motion, and blood

and urine samples




Functional
ultrasound,
Including Doppler
and color Doppler
ultrasound for
_ measuring and
o visualizing blood

flow In vessels
within the body or
In the heart

Imaging
methods

Ultrasound,
X-rays,
partIC Ie Magnetic
beams, Gt

(MRI) a

andmagnetl  scaning

technique for

creating

C resonance e
Images of the
human body



Diagnhostics

Labon-a-chipand expert systems
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Therapeutic
eguipment and
devices

Cefalyis an FDA approved device worn
: : . across the forehead as an alternative to
Kld N ey d la IyS 1S pain medication for the prevention of

migraines.

Transcutaneous
electrical nerve
stimulation(TENS )




A modern radiotherapy treatment machine for cancer treatment.
The radiation beam can be pointed at the tumor along almost any direction

Radiation therapy
X-rays and particle beams



Wireless Upper Arm
Blood Pressure Monitor

Physical
therapy
devices

E xercise
equipment
andwearable

te C h Fitbit Charge Showsinformationlike the
time, step count, orresting heart rate,
health stats including: calories burned
female health tracking, active minutes
etc.



Implanted
devices

Insulin pumps
Pacemakers
Artificial
organs
through 3D
printing

Professor AlexS eifaliarof the
Royal Free Hospital in Engla
with a synthetic trachea
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LABORATORY ANIMAL
TESTING OF MEDICAL
DEVICES FOR ABDOMINAL

AND MUSCULO-SKELETAL
DISORDERS

One Health Project funded

by PCARI-CHED & PCHRD -
" DOST
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ONE HEALTH APPLIEL

P HUC Collaboratory PH Biomedical Devic
for Device lInnovation Innovation Consortiu

Training of Filipino Innovating
medical biomedical

surgeons at UCSF devices

ONE HEALTH Facility:
Animal Surgical Laboratory
Testing the safety & efficacy of medical devices
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vHSafety & application
efficacy

Medical device y

For testing of biomedical devices in medium—sized
laboratory animals, (dogs, sheep, pigs and others)



Collaborative work among three campuses of the
University of the Philippines System

Veterinary
doctors; Animal Medical doctors Location

+ Engineers?

sclentists




ONE HEALITH
PROJECT

A Surgical & laparoscopic
approaches for
application of medical
devices & perisurgical
Imaging
- Project Leader: Dir.

Loinda R. Baldrias

- Consultant: Dr. Alfredo
Acosta (Balik S cientist)




OH
PROJECT TO
ADDRESS
DIABETES

A Diabetes: the silent killer

- A condition in which a person has a high
blood sugar (glucose) level as a result of the
body either not producing enough insulin or
because body cells do not properly respond
to the insulin that Is produced






