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T eivan EpyBropunxaviki (Bioengineering)

« O Topéag Tng EpPlounxavikng TrepikAgiel évav PeEYAAO apIBPO  €10IKOTATWVY Kal
ETMOTNUOVIKWY TOPEWV. [eplAauBavel dpaoTnpidTNTEG O€ TOUEIG OTTWG N IATPIKA, TO
ePIBAAAOVY, N evépyela.

« Kara kavova Bewpeite ot diaipeital g€ dUO KUpPIA EPEUVNTIKA TTedia:
« Bioxnuiky Mnxavikry/Mnxaviki Biodiepyaoiwv
« Bioiarpikg Mnxavikn.

* O1 Mnxavikoi TTou &1dIkeVovTal Kal EpyalovTal 0€ AUTOUG TOUG TOUEIG EXOUV ONUAVTIKEG
yvwaelg Bioloyiag i kai @uaoioloyiag.



EuBiounxavikn
(Bioengineering)

Bioxnuikn Mnxavikn Bioiatpikri Mnxaviki
(Biochemical Engineering) (Biomedical Engineering)



* H Bioxnuikiq Mnxaviky/Mnxavikr) Biodigpyaoiwyv PHEAETA TOV OXEDIQTUO KAl TNV
avAaTITUEN dIEPYATIWV TTOU KUPIWG £XOUV OTOXO TNV TTAPAYWYN EVWOEWV ATTO
QONVOTEPES TTPWTEG UAEG: TT.X. TTapaywyr ail@avoAng atrd {axapn, mapaywyn
QAVTIBIOTIKWYV Kal QAPUAKWV.

« Na TOV peETAOXNUATIONG TNG TTPWTNG UANG XPNOIMOTTOIOUVTAlI CGUVABWG
(wvtava KUTTapPa Kal MPIKPOOPYQvIouoi Trou Trapdyouv &v{upa yia Tnv
KATGAUaN XNMIKWV avTidpAaoewV.

« O1 Bioxnuikoi pnxavikoi trpoaTadouv va XPnOIYOTIoIO0UV TNV OUVOETIKNA
IKQVOTNTA TWV KUTTAPWV aTNV Trapaywyn autwv Twv eviUuwv 1 Kai
emMEYBaivouv  OTIC  YEVETIKEG TIANPOQOPIESC TOU KUTTAPOU WATE Vva
BeAtioToTrOINOOUV TNV TTAPaAywyr] Tou {nNTOUMEVOU TTPOIOVTOG aTrd TO
METABOAICNO TWV TTPWTWYV UAWYV OTO KUTTAPO.



Bioiatpikl Mnyxavikiy

« Eival n emomun tmmou ocuvdudadel Tnv BloAoyia kal TV 1aTPIKA PE TN pEBodoAoyia
TWV MNXAVIKWY, UE OKOTIO TNV KAAUTEPEUON TNG AVOPWTTIVNG UYEiag.

* O gmOoTnUOVIKOG AUTOG TOUEAG ETTIKEVTPWVETAI
a) otnv  avadluon TG  ToAUTTAoKOTNTOS  JWVTWV  OpPYavIoPWV
XPNOIUOTIOIVTAS BEWPNTIKES 1] TTEIPATIKES nEBGOOUC

B) otnVv dnuioupyia pnxavnuatwv/ aAyopiOpwv/pedddwy mou TTpowbouv TV
1aTPORIOAOYIKN YVWaT Kal EEEAICTOUV TNV KAIVIKI] TTROKTIKI).



Topeig Biolatpikig Mnxavikig

« BiouAiké (Biomaterials)

+ Bloloyikég petpriosig/ ouakeuég (bioinstrumentation)

« EpPiopnxavikn -texvnta péAn (biomechanics/prosthetics)

« larpikn ameikévion (medical imaging)

« loTotexvoloyia-texvnta opyava (cell/tissue engineering, artificial organs)

« 2Zuamnuiki BioAoyia - BiotrAnpogopikn (systems biology/physiology- Bioinformatics)



loTopiki) avadpopr)

=1900: Xnuik} Mnxavikr
(TreTpOXNUIKA Blounxavia)

-1940: Bioxnuikr Mnxavikn
(avTIBIOTIKA- TTEVIKIAIVN)

-1970: Bioiatpikry Mnxavikn
(10TPIKA unxaviuaTa, akTivoBoAia)

-2000: EkOeTikn) avatrtuén tng Eppiopnxavikng
(Texvoloyikég e€eNIEeIC oTNV YEVETIKI/BIOAoyia)



° 91 avayvwpIoNEVA TTPOTITUXIOKA TTpoyPdAupaTa atroudwy o€ BlolaTtpikni

ABH Assuring Quality  Stimulating Innovation

Mnxaviki oTig H.MN.A.

Accreditation Program Evaluators Member Societies

*  ZNUAVTIK auénan Twv QOITATWV O€ TTPOTITUXIAKA KAl HETATITUXIAKA
TTpoypauuaTa.

« [apadoagiakd poypdupata XnuikA¢ Mnxavikrg divouv ouvexwe HEYaAUuTEPN
géu@aan atov Topéa NG Epiounxavikig.



JUMP TO DEPARTMENT & PROGRAM WEBSITES

JOHNS HOPKINS
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Chemical and Biomolecular Engineering

DEPT OF CHEMICAL AND BIOMOLECULAR ENGINEERING » UNIVERSITY OF CALIFORMIA, BERKELEY

College of Chemistry Department of Chemistry Dept of Chemical & Biomolecular Engineering

ADVANCING SOCIETY THROUGH EDUCATION & RESEARCH

CHEMICAL AND BIOMOLECULAR ENGINEERING

FROM MOLECULES TO SYSTEMS

Georgia | School of Chemical
Tech [Ur] & Biomolecular Engineering

~ College of Engineering

about us programs faculty & research admissions directory

UCLA, NYU, U. lllinois, NCSU, ND, UMD, OSU, Vanderbilt, UNL,
UDel, Uconn, UTK, Conn, Clemson, Ohio, CMU, Case, Lehigh

Cornell University

School of Chemical and Biomolecular Engineering




Adéyol avarmrtuing g Bioiarpikig Mnxaviking otig H.lMN.A.

Xpnuarodotnaeig atrd dnudaIouS POPEIS
. National Institutes of Health ($30B) — NSF ($7B)

Xpnparodotiaelg atrd IBIWTIKOUS QOPEIS
. Whitaker Foundation ($700M, idpuon 30 Tunuarwv)
. Coulter Foundation (Xpnpatoddtnon £@appoapévng £peuvag)

[pocTolpaagia @oitnTwy latpikng

Texvoloyika breakthroughs atov Topéa TnG YEVETIKNAG Kal TNG BloAoyiag.

AU¢non Tou TTpoadokipou {wN¢ kal yrpavan Tou TTAnBuouou.
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Summary
Quick Facts: Biomedical Engineers
: $88,550 per year ‘
2018 Media Pry @ | $42.57 per hour
Typical Entry-Level Education @ | Bachelor's degree ‘
Work Experience in a Related Occupation a | None ‘
On-the-job Training @ | None ‘
Number of Jobs, 2018 & | 19,800 \
Job Outlook, 2018-28 @ [ 4% (As fast as average) ‘
| Employment Change, 2018-28 @ | 700 \

What Biomedical Engineers Do
Biomedical engineers combine engineering principles with medical sciences to design and create equipment, devices, computer systems, and software.

Work Environment

Most biomedical engineers work in manufacturing, universities, hospitals, and research facilities of companies and educational and medical institutions. They
usually work full time.

How to Become a Biomedical Engineer
Biomedical engineers typically need a bachelor’s degree in biomedical engineering or bioengineering, or in a related engineering field. Some positions may require
a graduate degree.

Pay.
The median annual wage for biomedical engineers was $88,550 in May 2018.

Job Outlook
Employment of biomedical engineers is projected to grow 4 percent from 2018 to 2028, about as fast as the average for all occupations. Increasing numbers of
technologies and applications to medical equipment and devices, along with the medical needs of a growing and aging population, will require the services of

hinmadiral anmainasre



ApaoTtnplotroinon Mnxavikwv

Xnpuikog Mnyoavikog Mnyavoroyog Mnyavikog

Blotatpikéc Xvokevég
(Bioinstrumentation)



Google goes after cancer
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http://www.dailymail.co.uk/sciencetech/article-2811523/Google-goes-

cancer-Search-giant-s-secretive-X-Lab-reveals-developing-nanoparticles-
sniff-disease-early-stages.html
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Personalized Medicine and the virtual patient
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EuBiopnxavikin-Biomechanics

Biomechanics

Mechanical Properties of
Living Tissues

s Springer Science+rBusiness Medin, L1LC
- ’




Eupiopnxaviki-Biomechanics

Giants in applied mechanics:

+ Galileo Galilei (1564-1642) [PuBpég Kapdiakwv MaApwv]

« William Harvey (1578-1658) [KukAo@opia aiparog]

* Rene Descartes (1596-1650)

* Giovanni A. Borelli (1608-1679) [KivapaTik {wwv, kapdidg]

* Robert Boyle (1627-1691) [Mvedpoveg, aépialuypd]

* Robert Hooke (1635-1703) [Hooke's Law, Cell]

* Leonhard Euler (1707-1783) [Kupatiopog o€ aptnpieg]

 Thomas Young (1773-1829) [Young's module, épaan]

« Jean Poiseuille (1799-1869) [[lieadpeTpo Ydpapyupou]

« Herrmann von Helmholtz(1821-1894) [‘Father of Bioengineering”, 6paaon, akori]
« Adolf Fick (1829-1901) [Fick’s Laws, Physiologist]

* Diederik J. Korteweg (1848-1941)

* Horace Lamb (1849-1934)

« Otto Frank (1865-1944)

« Balthasar van der Pol (1889-1959) [Kapdiaké povtéAdo pe Nonlinear Oscillators)



EuBlopnxaviki-Biomechanics

— Auvapeig

Mnxavikq —  Kivnan

— AvTOoxN UAIKWV

EpBlounxavikry | E@apuoyég Mnxavikiig atn BioAoyia

(Biomechanics) - Ep(pacn o€ epappoyég atnv duaioloyia

/latpikn




Eupiopnxavikin-Biomechanics

Giants in physiology who clarified biomechanics:

William Harvey (1578-1658)
Marcello Malpighi (1628-1694)
Stephen Hales (1677-1761)

Otto Frank (1865-1944)

Ernest Henry Starling (1866-1926)
August Krogh (1874-1949)
Archibald Vivian Hill (1886-1977)

[KukAogopia aiparog]
[Tpixoe1dn ayyeia]
[Windkessel effect]
[YOpoduvapikn]
[Ayyeiakn diatrepardTnral
[MeTagopa O2]
[Mnxavikf puwv]



Concentration of current biomechanics

A. Clinical Problems in the Cardiovascular System

1. Prosthetic heart valve.

2. Heart assist devices, such as the left ventricle assist pump, the aortic balloon pump, body acceleration
synchronized with heart beat, peripheral cuffs, and diastolic counterpulsation.

3. Extracorporeal circulation. Heart-Lung machine. Hemodialysis machine.

4. Heart replacement.

5. Postoperative trauma, pulmonary edema, and atelectasis.

6. Arterial pulse wave analysis.

7. Ultrasound applications. Phonoangiography. Turbulent noise analysis.

Pseudo-sound generation at artherosclerotic constrictions in arteries.

B. Quantitative Physiology

1. Systems analysis of physiology.

2. Rheology of biological tissues, such as blood, muscles, bones, connective tissues, and artificial implantable
materials.

3. Analysis of fluid transfer across biological membranes and blood vessels.

4. Diffusion analysis such as pulmonary function, and indicator dilution method.

5. Interfaces. Surfactants in the lung. Thrombogenic tendency of blood on artificial implantable materials. Recent
work shows that platelet .action and thrombosis on interfaces are shear stress dependent, thus projecting
biomechanics to the foreground.

6. Microcirculation.



C. Additional Applications

Surgery. Biomechanics of injury and the healing of surgical wounds are topics of great importance. New
surgical procedures such as arterio-venous reversal and attachment of implantable mechanical devices
are studied.

Implantable Artificial Materials. Materials for prosthesis require a detailed study of their mechanical
properties and biocompatibility.

Orthopedics, Orthosis, Orthodontics. Mechanics of bone and cartilage. Reaction of bone to stress
resulting either in growth or reabsorption. Joint lubrication. Joint replacement. Orthopedic implants.

Artificial Limb. Design of artificial limb is a classical objective of biomechanics.
Artificial Internal Organs. Renal replacement. Artificial kidney. Artificial heart. Other organs.

Wheelchairs and Beds.



Tumor growth Molecular Dynamics

Tme«1%

|
-
o )
|
D.t
” &

i.‘
0.3

Gene regulatory network Biomechanics-FSI
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FSI model of a heart valve opening (left) and closing (right).




* MovTéAa avatrTugng KapKIVIKWY OyKwv
-2TOXQOTIKG JOVTEAQ
-MovTtéAa ouvexoug péoou (ettiduon M.ALE.)

» [evetikd dikTua
-lac operon, toggle switch -
-TIPOCTONO0IWAN O€ ETTITIEQO KUTTAPOU
-€10aywyn o€ otoxaoTika povtéAa (kinetic Monte Carlo)

« BiopeuaTtounxavikn (Biofluid Mechanics)
Aipoppeoloyia: IEWdEG Tou aipaTtog, EAACTIKOTNTA/AVTIOTAON ayYEiwy,
novTéAo Windkessel, povtéAa porg o€ ayyelaka diktua.



