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Early Methods
1930’s

The first methods of corneal storage was moist 
pots. Initially developed by Dr Vladimir Filatov in 
the 1930’s this method is still in use today1,2. 
Eyes were enucleated within hours of the 
donor's death and kept in small glass bottles 
that were stored in strict humidity-controlled ice 
boxes at 4°C for up to 48 hours (top right)1.

Unlike the storage of other organs, corneas 
must be transplanted as living, viable tissue. As 
such, while moist pot storage set the stage, 
improvements in storage had to be made1. 

Modern Developments
1970’s

Organ culture was introduced in 1972 by Summerlin 
using mammalian and chicken corneas, and utilised in 
human eye banks thanks to research conducted by 
Doughman in 19854. Corneas are incubated in a 
nutrient rich medium at physiological temperatures 
(28-37 °C), permitting storage for as long as 4-7 
weeks5. Most commonly, organ culture mediums 
contain 100mL of MEM medium with Earle’s salts, 2-
5% foetal bovine serum, L-glutamine, antibiotics and
antifungals5.

McCarey-Kaufman (M-K) medium was developed in 
1974 by modifying an existing culture medium, TC 
199, through the addition of antibiotics4,5. From there, 
many other modifications have been made, such as:
• K-Sol (1985) – MK base + dextran to decrease 

corneal swelling as a result of endothelial inactivity 
+ switched to gentamycin3,4,5

• Optisol-GS (1991) – introduced chondroitin 
sulfate and dual antibiotics, gentamycin + 
streptomycin (most commonly used medium 
today)3,4,5
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Paton6
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The Lions Eye 

Donation Service 
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Foundations Inc.7

Non-active Preservation Methods
1950’s-60’s

Freeze drying (lyophilization) was developed by McNair 
et al in 1954, which saw corneal dehydration in glycerin 
followed by vacuum storage without refrigeration3. This 
method reduces vapor pressure and removes ice, 
maintaining corneal structural integrity while reducing 
immunogenicity3. 

Glycerol preservation was proposed by J.H King et al in 
1961, utilising glycerol under vacuum-sealed conditions 
at temperatures from -4°C to -80°C to permit storage 
for up to 5 years. Glycerol acts as a cryoprotectant, 
antimicrobial, and dehydrating all in one, resulting in a 
similar effect of reduced immunogenicity3. 
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Depicted above is the first successful full thickness 
corneal transplant performed by Dr Eduard Zirm on Mr

Alois Glogar in the Czech Republic, 19051,6
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