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SummarySummary

The OPTOMED ProjectThe OPTOMED Project aimedaimed at theat the developmentdevelopment and and 
transfer of innovativetransfer of innovative instrumentationinstrumentation andand
methodologies usedmethodologies used inin Ophthalmic surgery to Ophthalmic surgery to 
enterprisesenterprises ofof Tuscany operatingTuscany operating in thein the fieldfield of Optoof Opto--
electronicselectronics and in hospital care in theand in hospital care in the most importantmost important
universityuniversity clinicsclinics andand hospitalshospitals. . 

SpecificallySpecifically, the OPTOMED project, the OPTOMED project hashas set upset up
prototypesprototypes of newof new surgical diode laserssurgical diode lasers, , instruments instruments 
for ophthalmic diagnosticsfor ophthalmic diagnostics, and new, and new pharmaceutical pharmaceutical 
formulationsformulations of of photosensitisersphotosensitisers ..



LaserLaser--induced welding (soldering) of corneal tissue is an induced welding (soldering) of corneal tissue is an 
original proposal made by two Italian scientists (R. original proposal made by two Italian scientists (R. PiniPini
and and L. L. MenabuoniMenabuoni), which received the approval of the ), which received the approval of the 
Italian Health Ministry for preItalian Health Ministry for pre--clinical and clinical clinical and clinical trialstrials. . 
The The technique is based technique is based onon laserlaser--induced activation of the induced activation of the 
endogenous collagen, which behaves like a thermally endogenous collagen, which behaves like a thermally 
activated glueactivated glue

It is proposed for useIt is proposed for use in thein the
transplanttransplant of the cornea, inof the cornea, in
substitutionsubstitution of theof the conventionalconventional
continue suture,continue suture, as well asas well as inin
cataractcataract and postand post--traumatic traumatic 
corneal surgerycorneal surgery. . 

Introduction:Introduction:
LaserLaser corneal weldingcorneal welding



Laser Laser corneal welding corneal welding 

The laserThe laser welding technique is basedwelding technique is based on theon the applicationapplication of of 
a a biocompatible photosensitizerbiocompatible photosensitizer (i.e. a(i.e. a dye solutiondye solution) in the) in the
cornealcorneal cut, cut, which is then irradiated bywhich is then irradiated by aa diodediode laserlaser
emittingemitting at 810at 810 nmnm. The. The rolerole of theof the photosensitizer is to photosensitizer is to 
enhance enhance the the local absorptionlocal absorption of laser light, inof laser light, in order to order to 
activate corneal collagenactivate corneal collagen and produceand produce tissue fusiontissue fusion. . 

TheThe repairedrepaired cut cut isis immediatelyimmediately
waterwater--tight,tight, withwith good good 
mechanical strenghtmechanical strenght and noand no
adverseadverse sideside--effectseffects ((such as heat such as heat 
damagedamage). ). 



Advantages of diodeAdvantages of diode--laser corneal suturinglaser corneal suturing

Expected improvements of laserExpected improvements of laser--assisted suturing in assisted suturing in 
corneal surgery (especially in corneal transplant): corneal surgery (especially in corneal transplant): 
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Simplification of the Simplification of the sugicalsugical procedure and reduction procedure and reduction 
of the intervention time (3of the intervention time (3--5 min. vs. 305 min. vs. 30--45 min.)45 min.)

Reduction of suture material and, consequently, of Reduction of suture material and, consequently, of 
postpost--operative inflammation (foreign body reaction)operative inflammation (foreign body reaction)

Reduction of postReduction of post--operative astigmatismoperative astigmatism

Better and faster healing process (3Better and faster healing process (3--6 months as 6 months as 
compared with 12compared with 12--18 months of conventional surgery)18 months of conventional surgery)



ObjectivesObjectives of the OPTOMED Projectof the OPTOMED Project

DevelopmentDevelopment of of newnew demonstrativedemonstrative prototypesprototypes ((laserslasers,  ,  
photosensitizersphotosensitizers, and , and instruments for ophthalmic instruments for ophthalmic 
diagnosticsdiagnostics))

PrePre--clinicalclinical experimentationexperimentation of theof the developed developed 
technologiestechnologies andand related surgical methodologies related surgical methodologies 

DefinitionDefinition ofof clinical protocolsclinical protocols in in view view of the of the clinical useclinical use

EvaluationEvaluation ofof economicaleconomical and social impactand social impact of the new of the new 
technologiestechnologies andand surgical procedures  surgical procedures  

DiffusionDiffusion,, disseminationdissemination and trainingand training throughthrough meetingsmeetings,,
conferencesconferences,, exhibitionsexhibitions, and university , and university specialization specialization 
coursescourses. . 



22 PUBLIC RESERCH CENTERSPUBLIC RESERCH CENTERS::

•• Consorzio CEO Consorzio CEO -- UnitUnitàà CLAM (Centro Laser Applicazioni CLAM (Centro Laser Applicazioni 
Mediche), Firenze Mediche), Firenze –– Group Group leader, projectleader, project managingmanaging

•• Istituto di Fisica Applicata Istituto di Fisica Applicata ““Nello CarraraNello Carrara”” -- CNR, Firenze CNR, Firenze ––
Technology Technology transfer, transfer, preclinical researchespreclinical researches, , diffusiondiffusion and and 
disseminationdissemination

44 OPHTHALMIC CLINICS OPHTHALMIC CLINICS –– Evaluation Evaluation of of preclinical testspreclinical tests, , 
recommendationrecommendation forfor clinicalclinical protocolsprotocols ::

•• Clinica Oculistica II, Dip. Scienze Chirurgiche OtoClinica Oculistica II, Dip. Scienze Chirurgiche Oto--NeuroNeuro--
OftalmologicheOftalmologiche,, UnivUniv. Firenze c/o P.. Firenze c/o P.CareggiCareggi

•• Dip. ScienzeDip. Scienze OftalmologicheOftalmologiche ee NeurochirurgicheNeurochirurgiche,, UnivUniv. Siena. Siena

•• U.O. Oculistica, ASL 4 PratoU.O. Oculistica, ASL 4 Prato

•• U.O. Oculistica, ASL 10 FirenzeU.O. Oculistica, ASL 10 Firenze

Partnership: 6 Public Partnership: 6 Public OrganizationsOrganizations

DIP. SCIENZE 
CHIRURGICHE 
OTO-NEURO-
OFTALMOL.

DIP. SCIENZE OFTALMOL. 
E NEUROCHIRURGICHE



ACTIS ACTIS srlsrl, Firenze , Firenze –– Development Development of of diode lasersdiode lasers
MolteniMolteni Farmaceutici Farmaceutici spaspa,, ScandicciScandicci (FI) (FI) –– Development Development 
of the of the chromophorechromophore
ITAL TBSITAL TBS spaspa, Pisa , Pisa –– Analysis Analysis on on clinical costs clinical costs of the of the 
new new proceduresprocedures
CSOCSO-- Strumenti OftalmiciStrumenti Oftalmici srlsrl,, ScandicciScandicci (FI) (FI) ––
Development Development of of corneal topographs corneal topographs and and aberrometersaberrometers
Gestione SILOGestione SILO srlsrl,, ScandicciScandicci (FI) (FI) –– Optical components Optical components 
and and systemssystems
EUREL EUREL srlsrl,, ScandicciScandicci (FI) (FI) –– Electronic componentsElectronic components
Loto d.i., Firenze Loto d.i., Firenze –– Fiber systems for diode lasersFiber systems for diode lasers
EL.EN.EL.EN. spaspa, Calenzano (FI) , Calenzano (FI) –– Production and Production and 
commercialization commercialization of of diode lasersdiode lasers

Partnership: 8 Partnership: 8 Private enterprises Private enterprises 



Results Results ::
The diode laser for cornea suturingThe diode laser for cornea suturing

ACTIVE SENSORS

AlGaAsAlGaAs diode laser @ 810 nmdiode laser @ 810 nm

Fiber optic delivery system with fibers of 200/300 Fiber optic delivery system with fibers of 200/300 µµmm core core diamdiam..

Hand piece to be used under surgical microscopeHand piece to be used under surgical microscope



+

Results Results ::
Corneal topograph+eye aberrometer

Total aberrometry: it measures the total 
modification of the light front wave 
propagating in the eye, including the 
astigmatism induced by the cornea



Results Results ::
the the PhotosensitizerPhotosensitizer
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Diode laser radiation at 810 nmDiode laser radiation at 810 nm is used in association with an is used in association with an 
exogenous dye (exogenous dye (photosensitizerphotosensitizer), i.e. a solution of ), i.e. a solution of IndocyanineIndocyanine Green Green 
characterized by high optical absorption of the diode laser lighcharacterized by high optical absorption of the diode laser light.t.

Absorption spectrum Absorption spectrum 
of ICG in corneal tissueof ICG in corneal tissue

Diode laser Diode laser 
emission lineemission line

Advantages in comparison with Advantages in comparison with 
other laser approaches:other laser approaches:

Very low laser power Very low laser power 
(< 100 (< 100 mWmW, 5, 5--10 W/cm10 W/cm22))

Selective and localized Selective and localized 
welding in the cut, only in welding in the cut, only in 
presence of ICGpresence of ICG



Results of histology exam. in a follow up study up to 90 days : Results of histology exam. in a follow up study up to 90 days : 

the healing process was found to develop in a shorter time and the healing process was found to develop in a shorter time and 
with less inflammatory and foreignwith less inflammatory and foreign--body reactionsbody reactions

the architecture of the cornea regained an almost physiological the architecture of the cornea regained an almost physiological 
aspect with continuity of epithelium and endothelium and aspect with continuity of epithelium and endothelium and 
regularly organized collagen fibers in the regularly organized collagen fibers in the stromastroma ..
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Results Results ::
PreclinicalPreclinical studies on the healing processstudies on the healing process

SUTURE day 30 

H&E 

LASER day 30 

H&E 



PromotionsPromotions of the OPTOMED Projectof the OPTOMED Project

The projectThe project was promotedwas promoted andand publicised by meanspublicised by means of:of:

•• A brochure (inA brochure (in ItalianItalian andand EnglishEnglish)) printedprinted in 2000in 2000 copiescopies,,
which was usedwhich was used inin allall the publicthe public occasionsoccasions ofof diffusiondiffusion..

•• Participation toParticipation to 55 meetingsmeetings and and exhibitionsexhibitions
•• 5 5 scientific articlesscientific articles
•• Several communications to nationalSeveral communications to national andand international international 

scientific conferencesscientific conferences
•• AboutAbout 20 Press20 Press reportsreports,, articlesarticles in in Italian newspapersItalian newspapers,,

interviewsinterviews



Beneficiaries Beneficiaries of OPTOMED of OPTOMED results results 

1)1) The The industrial sectorindustrial sector::
a a groupgroup ofof enterprisesenterprises working in theworking in the fieldsfields of laserof laser technologytechnology,,
opticsoptics andand electronics componentselectronics components,, ophthalmic instrumentsophthalmic instruments,,
pharmaceutical productspharmaceutical products,, economic consultingeconomic consulting and planningand planning forfor
thethe HealthHealth System.System. AllAll ofof them havethem have thethe capacity to engineercapacity to engineer, , 
mass produce and marketmass produce and market such productssuch products and and instrumentsinstruments..

The projectThe project has developedhas developed a network of public and private partnersa network of public and private partners
which enabled it to attain innovationwhich enabled it to attain innovation transfer intransfer in various application various application 
fieldsfields. . Beneficiaries could be identified as followsBeneficiaries could be identified as follows::

2)2) The The medical fieldmedical field::
InstrumentsInstruments,, pharmaceutical productspharmaceutical products, and innovative, and innovative
procedures were createdprocedures were created andand testedtested inin four importantfour important universityuniversity
clinicsclinics andand hospitalshospitals inin TuscanyTuscany,, thus involvingthus involving the final targetthe final target
consumers duringconsumers during thethe actual development phaseactual development phase..



Beneficiaries Beneficiaries of OPTOMED of OPTOMED results results 

3)3) The publicThe public healthhealth systemsystem, in, in termsterms ofof both both economiceconomic and and socialsocial
advantagesadvantages. . 

3.1)3.1) Economic advantagesEconomic advantages:  :  
•• a a reductionreduction inin lengthlength ofof averageaverage hospital hospital staysstays;;
•• smaller expensessmaller expenses duedue toto thethe lower numberlower number of of checkups checkups 

necessary duringnecessary during thethe healing processhealing process
•• lower relapselower relapse raterate
•• reduced expenditure for eyeglassesreduced expenditure for eyeglasses and vision and vision correctioncorrection

3.2) Social3.2) Social advantages referred toadvantages referred to health benefits for patientshealth benefits for patients andand
to improvementto improvement inin their qualitytheir quality of life.of life. SpecificallySpecifically::

•• technicaltechnical//surgical advancementssurgical advancements inin corneal transplantscorneal transplants
and in the and in the suturingsuturing of of corneal woundscorneal wounds

•• moremore efficient healing with less astigmatismefficient healing with less astigmatism



Positive Positive aspects aspects of of multidisciplinaritymultidisciplinarity

•• OPTOMEDOPTOMED’’s managings managing was carriedwas carried outout byby research centersresearch centers, , 
well experiencedwell experienced inin coco--ordinating quite largeordinating quite large andand
multidisciplinary research projectsmultidisciplinary research projects. . 

•• Beside researchers Beside researchers and and industrial engineersindustrial engineers, , the working the working 
groups included groups included also also the end the end usersusers, i.e. , i.e. ophthalmic ophthalmic 
surgeonssurgeons, , which provided an which provided an immediate immediate validation validation of the newof the new
technologiestechnologies. . This helped to This helped to shortheningshorthening the timethe time--toto--marketmarket
of the of the productsproducts. . 

•• The managementThe management hadhad strongstrong interactions withinteractions with the the Regional Regional 
steering committee by means steering committee by means of the of the groupgroup ofof expertsexperts
nominated bynominated by thethe TuscanyTuscany Board. Board. This also helpedThis also helped aa
transversal coordination with other projectstransversal coordination with other projects carriedcarried out in out in 
thethe samesame program program frameframe. . 



Obstacles Obstacles in in terms terms of design and of design and implementations implementations 

•• MANAGING PROBLEMS:MANAGING PROBLEMS: Small enteprisesSmall enteprises and and hospital hospital 
clinicsclinics,, which hadwhich had nono previous experiencesprevious experiences inin coco--ordinated ordinated 
projectsprojects, , encounteredencountered big big problemsproblems inin facing bureaucraticfacing bureaucratic
andand administrative managingadministrative managing of the project. of the project. 
A A simplificationsimplification ofof administrative proceduresadministrative procedures wouldwould help in help in 
the futurethe future to improve thisto improve this figure. figure. 

•• TECHNOLOGY PROBLEMS:TECHNOLOGY PROBLEMS: DuringDuring thethe developmentdevelopment of the of the 
projectproject we realized that only innovations that were almostwe realized that only innovations that were almost
maturemature forfor thethe industrial development hadindustrial development had the majorthe major
possibilitiespossibilities of success.of success. SometimesSometimes thethe innovation innovation 
appeared appeared ““tootoo innovativeinnovative”” forfor thethe industrial processindustrial process,,
especially when research centers proposedespecially when research centers proposed thethe wholewhole
design of newdesign of new devicesdevices. . 



Production of a Production of a prepre--seriesseries of of diode lasers for clinical usediode lasers for clinical use

Clinical phaseClinical phase: routine: routine useuse inin corneal transplantscorneal transplants ((2020))

OptomedOptomed: : presentpresent developmentsdevelopments

Related patentsRelated patents: 2 : 2 ItalianItalian + 2 + 2 International International (PCT)(PCT)

New New related Projectsrelated Projects and and NetworksNetworks::

ClinicalClinical Project on laserProject on laser--assistedassisted ““lens refillinglens refilling”” (2004(2004--2007)2007)

Network Network for Optoelectronicsfor Optoelectronics inin TuscanyTuscany (2005(2005--2006)2006)
Pilot Project (Pilot Project (Virtual EnterpriseVirtual Enterprise) ) 
on on minimallyminimally--invasive invasive 
ophthalmic surgeryophthalmic surgery (2007(2007--2008)2008)
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