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Biomedical Photonics: Revolution at
the Interface of Science and Technology

Tuan Vo-Dinh

The field of biomedical photonics did not emerge as a well-defined, single
research discipline like chemistry, physics, or biology. Its development and
growth have been shaped by the convergence of three scientific and
technological revolutions of the 20th century:

e The quantum theory revolution (1900—-1950s)
» The technology revolution (1940s—-1950s)
* The genomics revolution (1950s—2000)



TECHNOLOGICAL PROGRESS
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Linear Model of science

Dr. Vannevar Bush, Director of the Office of Scientific Research and
Development, 1945
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Vannevar Bush - Donald Strokes, 1997



Social Contract for Science

by a broad range of interests.

“...to become the most competitive and dynamic
knowledge-based economy in the world, capable
of sustainable economic growth with more and
better jobs and greater social cohesion.”

(strategic goal for 2010 set for Europe at the Lisbon European Council - March 2000)



“Competitive Advantages
of Nations”

Massachusetts’ Competitive Position in Life Sciences:
Where Do We Stand?

Michael Porter
Professor of Business
Administration at Harvard Business School, Boston



Structure of the Innovation Process

. Academic institutions — hiah inve
Innovative potential

« SME - high innovative, low Investigative potential
(40% of innovations / 5% expenses; 10-20% outlive)

“American Research and Development, Boston,
2005”



“FROM RESEARCH TO

ENTERPRISE”
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LIF Spectra of normal human
skin and basal cell carcinoma
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Algorithms for tumor diagnosis
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OPTICAL BIOPSY
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“Monte-Carlo” modeling of interactions of
laser radiation with human skin

Laser power
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Scientific and technological transfer
SPIN=GTHNC,

“OPTELLA” Ltd.

More of the products of OPTELLA are implemented in the
health service sector in Bulgaria and they have shown very
good clinical results in the area of surgery, oncology,
ophthalmology and urology.



“MEDIRAY?” laser systems family

Cemepnomwnen

meEHRHE

PFAIPE

3a BRBEEAANG HA ANAPATYPA W HHCTPYMOCHTAPHYM B

FAPABHATA MpeKQ

B cworpererone o Hperpykiuiwa 6 or 19.09.1991 r. wa M3 2a

KOHTROA NPl BLBCERARCTO WA HOBA MOOHIBHCKA alapaTypa i BECT Ry MeyHrapiy

B, 6p.S4 or 1991 r./ 0 HA OCHOBAHWHE PEIVATATHTE OT MIANTBAHHATA, Mi

HHCTePCTROTO HA 3IAPARCONAIBANCTe ONaBA HacToAmeTo PAIPEHEHNE 3a-

ATTAPATYPA Y HHCTPYMEHTAPIHYM flaae

pHA MEAMUWHCHA CHMCTEMa
"OAYET 100s30"

OBAACT HA UPHIOEEHNE: LAPYPT AR

MPOMIBOANTED:  "LITE/WIA" - OUL rp. Cooun

BUOCHTE 12

CTAHIAFTHIAIOHEH fRoiyneny. UH U460725-94

CEPTHSHEAT 34 CHOTBETCTBEHE @

PE3YITATH OT HINHTBANMATA = (JUNOHATENH

~TEXHHMECKN: (IpoToxon B 37 ot £ UM npi "IUT"-CAL

KMMHHYHI: (jpoToHon oT Hatenpa Ubwa xupyprus npu UYb
"ANCHCAHLPUBCHA", npom. P. Tampapcuwm
IABEMNESKA /NPENOPBI :

]
fara: U302, 19398 ron. HAMATIHNK OTIEN: 7

Tz

mix. T.Hines

Surgical laser system “MEDIRAY 100/40”” — introduced In State University
Hospital ““Aleksandrovska’ with Permission of the Ministry of Health for
Introduction in the health service system.



“MEDIRAY” in the operating room




“MEDIRAY?” laser systems family

PENYBNUWUKA BBINrAPMKA
MMHMCTEPCTBO HA 3[1PABEONA3BAHETO
MINISTRY OF HEALTH

F7. e 981 18 33 menesc, 22 430, 23 654
Tl : (3892} BE3T: fax (+385F) SET 18 33 felexr 3T 430 27 654

Cocpus 1000, v "Ca Hedens™ 5
1000 Sobs, BG

“PA3PELLEHUE

33 BbBEEeMAAHE Ha MeguUMHCKa anapaTypa w
MHCTRYMEHTapUyM B 3ApaBHaTa Mmpexa

B cwoTeeTcTeMe ¢ MHeTpykuwa N2 6 ot 19.09.1891r. na M3 sa
KOHTROMN MNpyM BbEEXOEHETO Ha HOoBa MeAWMUWHCKa anapaTtypa #
wHCcTpyMmeHTapuym /OB, 6p.84 or 1991r./ » Ha ocHOBaHME pe3ynTaTuTe oT

WINUTBAHWATA, MuHUCTEpPCTBOTO Ha agpaseonaiBaHeTo naga
HacToAweTo PASBPELLEHWE sa NazepHa MeAWUWHCKa cucTema
MEOWPEK ¥

OBEMNACT HA MPUNCMEHWE: ¥Yponorua M OHKONOMA

MNPOUIBOAWMTEN: “ONTEMNNA" — Q04 rp. Codwua

BHOCHWTEN:

CTAHAAPTHUIALIMOHEH JOKYMEHT: OH 04 86725-84

CEPTUOUWKAT 3A CBOTBETCTBHE:

PE3YNTATH OT M3NMTBAHWMATA: NONOMUTENHK
TEXHUYECKM: npoTokon Ne 57/23.12.1997 r. LWN npw “NOT" -EAL

- KMWMHMHYHW: NPOTOKON 38 KNUHMYHW M3NMTBaHWMA waganex ot OTgeneqHune

no yponorvua npu HaumonaneH oHKCNOrM4eH ueHTep
BABENEXKA IMPEMNOP KM
HaTa: 03.07.2000 r. rn. EKCNEPT:

wHxk. T-HMnues

Laser medical system with applications in urology and urological oncology
“Mediray U™ - Introduced In the National Centre of Oncology with Permission
of the Ministry of Health for introduction in the health service system.



“MEDIRAY?” laser systems family

For the first time in Bulgaria new method ““Laser no contact
transurethral coagulation of the prostate adenoma’ was developed
and introduced in clinical practice



“MEDIRAY?” laser systems family

PENYBNUWUWKA BBNrAPHMA
MWHWCTEPCTBO HA 3QPABEONA3BAHETO

Cocua-1000, nn.Ce. Henena Ne5 Ten. 89301 102, daxc 9811833

Vax.N _4 ¥ <8 - g

YTBLPAJLABAM
3AM. MUHHCT

PA3SPEIHNIEHHME

34 BPBBCWIAHSC HA METHIIHHCKA artapa'r}'pa H
HHCTPYMEHTAPHYM B 3APABHATA MpeiKa

B cworeercTere ¢ Mactpykmma N2 6 ot 19.09.1991r. va M3 za xoutpon
MpH BEBSHIAHESTO HA HOBA METHUHHCKA aNapaTypa H HHCTPYMCHTADHYM
SOB, 6p.84 ot 1991r. 1 Ha OCHOBAHHE PEIYATATHTE OT HINHTBAHHMATA,
:\‘IMHHL‘NQCTBUTO Ha sApasconasBaHcTO 1aka HACTOALLCTO
PA3PELUEHHME za: Jlasepen anapat 3a tepanus “MEJHPEH 047

OBJACT HA NMPHAOKEHHE: ODTANIMOJIONMATA

NMPOM3BOIMTE: “OITEJIIA™ — O rp. Codms

BHOCHTE.T:

CTAHOAPTHIAUHOHEH JOKYMEHT: BIC 5500-90, BOC 12.2.006.0-80

CEFTHOHEKAT 3A ChOTBETCTBHE: TEXHHUECKA CTIELIMOMEALIHS
PE3YJITATH OTH3IMHTBAHHATA : NOJIOHHTETHH

- TEXHHUYECKH: lNporokon or uinuTeadHe uznamgeHd oT Llenrsp za
HAMHTREAHE Ha eNeKTPpoHHA H odHc Texanka — “BHLI-M30T” — EOQIL
- KIHHHYHH: [TpoToKon oT KIHHHYHE HIMHTBRHAA H3LAASH OT
YMBA “AJTEKCAHIPOBCKA™ — npod. a-p B. Tanes.

Ophthalmologic laser system for therapy and biostimulation “Mediray04”
Introduced in State University Hospital ““Aleksandrovska’ with Permission
of the Ministry of Health



Photodynamic Medicine

laser light.
Laser energy is directed to the

tumour through flexible fibreoptic
device

When activated by the laser's light,
the drug creates a toxic form of
oxygen that destroys the cancerous
cells with minimal damage to
surrounding healthy cells.



Dermatological photodiagnosis
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Photodynamic Therapy

Base cellular carcinoma
before PDT

Base cellular carcinoma -
3 months after PDT

“MediRay PDT” — introduced in M Center “St.
Tomah” and M Center “Integrative Medicine”




Fluorescence Endo Spectroscopy
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MpeHOCUM KOMNIOTHLP

3a 3anuc n obpaboTKa Ha
CneKTpanHvuTe gaHHu
eHgocKon
M3To4YHUK Ha BB3BYyXaaHe MuKpO-CNeKTPOMETLP
- A=405 nm USB 4000

cdhnyopecueHTHUA curHan
Optical system for fluorescence spectroscopy of the
gastrointestinal tract




Fluorescence Endo Spectroscopy

Fluorescence of normal
mucosa, tumor and necrosis
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Endo Spectroscopy
2-D visualization — Colon Tumor




“DESCARTES PRIZE 2004”

Project “APLOMB”

The pescartes perizes 2004
Madrid, Spain
« ElectronTubes Ltd, UK

« Photek Ltd, UK

o Laser Zentrum Hannover,
Germany

« Institute of Metal and
Technology, Slovenia

« Optella Ltd, Bulgaria
« Novara Technology, Italy
« Centro de Investigaciones,

ine and Biology (APLOMBY’

“Advanced Photocathodes
for Luminescence Optimization
Spain in Medicine and Biology”






Scientific and technological transfer
SPIN=OIRZ,

The Medical Center is the first private clinic in Bulgaria,
specialized in integrative medicine, where Optella’s
laser systems are in use
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THE NATIONAL BIOPHOTONICS
& IMAGING PLATFORM IRELAND

A 30 million euro platform funded under the Higher Education
Authority of Ireland 2006 .

HALUWNOHAJIEH LULEHTBbP
10 BUOMEOVWLIMHCKA ®OTOHUKA

1 700 000 neBa — MuHuctepcteo Ha Obpa3oBaHNETO
n Haykara

2008 .



Thank you for your attention




