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In vitro

In vivo3D & 
Ex vivo

Research lines:

Advanced Therapies
& Nanomedicine

Inflammation & 
Biomarkers



Assaysin Cell Monolayer
 CellViability
CellProliferation
Permeability
 IntracellularLocation
TransepithelialResistance(TER)
ScratchAssay
Protein/mRNAExpression

In vitro Models
 Corneal Inflammation
 ConjunctivalInflammation
 CornealOxidativeStress
 ConjunctivalOxidativeStress
 CornealWoundHealing
 CornealApoptosis and Inflammation
 ConjunctivalApoptosis and Inflammation

IOBA-Cell Culture Lab
IOBA

IOBA-Cell Culture Lab

IOBA-Cell Culture Lab

In vitro

ImmortalizedHuman Cell Lines

• CornealEpithelialCells
• ConjunctivalEpithelialCells

PrimaryCultures:Human Ocular Surface Tissues

• Corneal, Conjunctivaland LimbalEpithelialCells
• Corneal, Conjunctivaland LimbalFibroblasts
• ConjunctivalGobletCells



Assays in 3D & Ex vivo Models
 Tolerability
 Permeability
 TissueLocation
 WoundHealing
 Protein/mRNAExpression
 FunctionalAssays(efficacy)

3D & 
Ex vivo

IOBA-Cell Culture Lab

IOBA-Cell Culture Lab

IOBA-Cell Culture LabGarcía-Posadas et al.
PLoS One 2017 (IOBA)

García-Posadas et al.
PLoS One 2017 (IOBA)

3D Modelof Human Conjunctiva

InflammatoryDiseases: 
• DryEyeDisease
• Allergy

Ex vivo Culture of PorcineOcular Surface



Corneal EpithelialWoundHealingModel

• New ZealandRabbits(Oryctolaguscuniculus)

PartialLimbalStemCell DeficiencyModel

• New ZealandRabbits

Total LimbalStemCell DeficiencyModel

• New ZealandRabbits
• Pigs(Sus scrofa)

Assays in In vivo Models

 Tolerability
WoundHealing
Histopathology
Protein/mRNAExpression

IOBA

IOBA IOBA

Galindo et al. 
Stem Cells 2017 (IOBA)

Galindo et al. 
Stem Cells 2017 (IOBA)

In vivo
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External Laboratories

Associated laboratories

Clinical Trials Unit

Research groups: Ocular Surface Research Group

Clinical Units

Statistical Unit

Quality Control Unit

Molecular Biology Laboratory
Ocular Pathology Laboratory

Ocular Immunology
OculoFacial Pain Unit (UniDOF)

CELab
About us…

Controlled   Environment   Lab:

1

2

3



What can we do?

CELab

Therapeutic
clinical trials /studies

Drugs
Medical devices

Other uses
Inflight simulation
Sport and training

…

Non-therapeutic
clinical trials /studies

Contact lenses
Lubricant solutions



CELab
Technical features

LU



CUSTOMIZED CLINICAL STUDIES

Capacity: 8 patients
Personal computers 
Screen monitor TV
Near distance activities



Confocal in vivo Microscopy

Easy Tear View Plus

Esthesiometer (Belmonte)

Osmometers

Slit-Lamp

ETDRS chart

Visual A Charts

Corneal topographer

AberrometerHartmann-Shack

Other …



Symptomsand QoLassessment

Non-contact esthesiometry

Tear film evaluation

Tear Osmolarity

Ocular aberrometry

Corneal topography

In vivo confocalmicroscopy

Oculofacial painassessment

High and lowcontrastvisual acuity

Others …





CELab
What are the advantages?

Exposure to controlled 
“normal” environment (NCE)
to normalize each patient in 

order to avoid bias and 
misleading results due to 

external conditions

Exposure to adverse 
controlled  environment (ACE) 
(desiccating stress) to  elicit an 

acute worsening  
(inflammatory) 



CELab
What are the advantages?

Treatment Period



Exposure PeriodTreatment Period

CELab



Controlled adverse environment 
(desiccating stress) for 2h worsens Dry Eye 
by provoking an inflammatory response in 

the lacrimal functional unit           

Therapeutic approaches prevent this 
Dry Eye inflammatory-mediated 

worsening



Effect of Controlled (Normal or Adverse) 
Environment in Contact Lens Discomfort –

Biomarkers



CELabBenefits

1. More reliable diagnostic test values = Reducing the number
of subjects necessary to obtain statistically significant results

2. By running a large amount of evaluation tests and
biomarkers, the efficacy of the potential therapeutic
candidate is widely defined.

3. The most valid end-points can be selected for further
multicenter clinical trials, eliminated those that showed no
signal.

4. Ability to obtain a “yes/no” answer before running a large
sample of patients for multicenter clinical trials with
registration purposes.

5. Increases speed and saves economical resources in drug
development/registration/commercialization programs.
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