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Vision?

Retinal Research From Molecule to Man 

tisdag 22 september 15



Clinicians

Basic Scientists

Tech Staff

Who?
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Where?
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How?
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SURGERY
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Vitrectomy
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Retinal Detachment
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Vitrectomy - Retinal Detachment

tisdag 22 september 15



Macular Hole
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Macular Hole
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MEDICINE
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S Hö:0,04
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S Vä:0,3
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S Hö: 1,0

6 mån postop
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S Vä:1,0

6 mån postop
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Retina
 – Today

tisdag 22 september 15



I.Why do retinal 
cells die in disease?

RETINA - Tomorrow?
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Retinal
Biomechanics
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Biomechanics

• Engineering + Biology

• Physical forces <=> Tissues
- Gravity
- Pressure
- Tension - Elasticity
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IOP
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Wollensak. Retina 2004

Retinal
Biomechanics
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The retina is stretched during development
Reichenbach et al. Exp Eye Res 1991
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IOP
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Why is retinal elasticity 
important?
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Understretch?
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Retinal Detachment
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Adult retina in vitro
Standard 10 DIV

Stretch 10 DIV

In Vivo HTX

Float 10 DIV
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Summary
Retinal Biomechanics

• The retina displays elastic behavior

• Tissue stretch/elasticity is important for retinal 
homeostasis

• Lack of stretch is detrimental to neuronal survival

• ”Overstretch” harmful? Glaucoma

• Regulation - Pharmacological intervention?
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II. How can we replace dead retinal neurons?
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Retinal Transplantation
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Fetal transplant 4 months postop (pig)
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Host

Transplant
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Adult Rabbit Transplant
6 months postop
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Adult Rabbit Transplant
6 months postop

Host

Transplant
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Host retina

Donor retina

tisdag 22 september 15



Adult Cultured Retina - DMSO
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Summary - 
Transplantation

• Transplant survives long-term	 	 	 	 	 YES

• Transplant is well differentiated		 	 	 	 YES

• Transplant is well organized	 	 	 	 	 	 YES

• Transplanted neurons connect with host	 ???
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III. Vitreous substitution
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Lund/Örebro
Experimental Model

For Vitreous replacement

• Vitrectomy + Gel injection

• IOP + ERG

• Morphology 1 month postop

tisdag 22 september 15



Polymer Gel injektion
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PEG

1 month postop

6 days postop
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Bio-Alcamid

ERG

PEG
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PEG 1 month postop

GFAP
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