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Techniques for ex vivo expansion of epithelial cells
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Laocation and Clonal Analysis of Stem Cells and Their Differentiated
Progeny in the Human Ocular Surface
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Paolo Rame,” amd Michebe De Luca*

The Journal of Cell Biology, Volume 145, Number 4, May 17, 1999 769-782
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o BM MC & TDC: Terminal differentiated cells
BV => PN C: Post mitotic cells

& M: Melanocytes & ITAC: Late transien: amplifying cells

'% LC:Langsrhan’s cells O ¢TAC: Early transient amplifying cells
= BM: Basement membrane © SC: Stem cells

® N: Nerve ~= MC: Mesenchymal cells

® BV Bood vesscls = BO: Bowman's membrane

Niche regulation of corneal epithelial stem cells at the limbus ~ Cel Research (20U1) 11 26-36
© 2007 1BCS, SBS, CAS Al g

Wes 4% Yanusska Hayanhida!, Ying-Ting Chen', Scheffer € Torng' i T

Conjunctiva Limbal region Cornea

- Oligopotent stem cells are distributed throughout the
mammalian ocular surface

Franceia Mais *F. Ariane Roche:' . Michael Nicolay' . Geerpes Abou lacudi' & Yamn Bamandos

nature Vol 456/13 November 2008|doi:10.1038/ nature07406




= limbic deficiency

= perilimbic ischemia (alkali burns)
= |oss perilimbic cells

= “conjunctivalization”
= new vessels formation
= |loss of transparency
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Analysis of Indication for Treatment with Cultured Limbal
or Oral Mucosal Epithelivm

Indication for Treatment
with Cultured Limbal Epithelium

No. of
Group I-Established LESC Patients Percentage
deficiency Treated  of Total
Alkali/chemical or thermal burn 122 63.4
Stevens-Johnson syndrome 24 124
Ocular cicatrcial pemphigoid,/ 8 4.1
Pseudopemphigiod
Retreatment of previously failed 4 1.5
grafts
Ectodermal dyplasia or other 3 L5
congenital connective tissue
disorder
Rosacea blepharoconjunctivitis/ 2 1.0

phlyctenular disease

Vernal keratoconjunctivitis 2 1.0
Neurotophic ulcer 1 0.5
Aniridia 1 0.5
Other 4 2.1
Group IT - Surgical
excision limbal pathology:
Recurrent Pterygia 16 8.2
Pseudopterygium 4 2.1
CIN/premalignant/malignant 3 1.5
conjunctival disease
Total 194 100

Quleomies by Iisease

Treatment of LESC Deficiency
with Cultured Limbal Epithelium

Treated Successful Success

Primary Pathology (n) (n)  Rate (%)
Alkali/chemical or thermal 122 94 77
bum (chronic phase)
Stevens-fohnson 24 16 67
Ocular cicatrcial 8 6 75
p(:mphignirl/
Pseudopemphigiod
Retreatment of previously 4 4 100
failed cultured epithelial
gralts
Ectodermal dyplasia 3 2 67

or other congenital
connective tissue disorder
Rosacea 4 2 100
hl(‘phzrncnn_juncdvitie/
phlyctenular disease

Vernal keratoconjunetivitis 2 2 100
Neurotaphic ulcer 1 1 100
Aniridia 1 1 100

splantation of Ex Vive Coltured Limbal Epithelial
Cells: A Review of Technigues and Clinical
Results

Mex ], Shortt, MSe, MECOphah,' " Geneveve A, Secker, B

Maria I Notara, PR, G, Asirid Limb, PhI),' Peag T. Khaw, PRI, FROOphin, ™
Soepherns J, Tuft, MI3, FROCOghih"" and Julie T. Dasick, PR’

SURVEY OF OPHTHALMOLOGY VOLUME 52 » NUMBER 2 = SEPTEMBER-OCTOBER 2007
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Methods for cell culture and expansion

1. Cell cultures

l

primary

stables

2. Explant cultures

for tissues

3. Organotypic cultures

for complex structures

- J

. ' conjunctiva
conjunctiva
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Techniques for ex vivo expansion

Xxi E'EBA

one-step enzymatic two-step enzymatic
process process

appropriate substrates (scaffonding for biograft)

Explant culture method

Xxii EEBA

2. Aminiotic membrane 3. Surgical steel mesh

4. Fixation on mesh 5. Explant 6. Culture gr
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Human limbic sclerocorneal epithelial cells

limbic cells conjunctiva

1 cm?
21 days
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Explant culture method

Well of tissue culture plate

Plastic culture insert

Amnictic mermbrane
attached to bottorn
of culture insert
and suspended
abowve feeder layer

Limbal epithelial cell
outgrowth from limoal
biopey

Limbal bicpsy attached to

Limbal spithelial call outgrowth Limbal blapsy attached to Growth amrested 3Ty Masament membrana side
from limbal biopsy basernent membrane skie fibroblast feeder layer O 2Mmniotic membrane
of amnictic membrane

Trm-splnnlalnn of Ex \'ivo Clmuwd l.lnlba] Epllllcill Transwe' | deVI Ce
5 A Rovicow System

Resulis
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Techniques for ex vivo expansion

one-step enzymatic two-step enzymatic
process process

appropriate substrates (scaffonding for biograft)
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E 2x1mm
+trypsin (x EDTA)

1

Techniques for ex vivo expansion:
enzymatic cell culture methods

FZZE 2x1mm
+ dispase

epithelial sheets
+
trypsin

!

poyaw dajs-auo
poylaw dals-om

growth on feeder layer method (3T3-J9/SA mitomycin-C inactivated)

XXii EEBA

Techniques for ex vivo expansion:
enzymatic cell culture method

= Embryoid-like bodies
= Clonal capability
= Progenitor characteristic cells
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Explant culture method
ADVANTAGES DRAWBACKS

v’ Simple methodology v’ Culture “contamination” (fibroblasts,
v’ Optimal cost-effectiveness correlation antigen presenting cells, etc.)
v’ Simple infrastructure

Enzymatic cell culture method
ADVANTAGES DRAWBACKS

v Selected cell population v Several steps
v’ Optimal cost-effectiveness correlation  v* Additional tissue handling
v High efficiency v Methodologically complex

v’ Complex infrastructure
v Learning curve process

Appropiate conditions to handling cell and tissues for human transplant purpose
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European Eye Bark ASecolation Techniques for cell culture and ex vivo expansion
ecting

4 )

1. Culture media

adequate nutricional
intake

2. Culture conditions

.
proper

handling optimize
cultures

3. Culture protection

st | |

operator
environment
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Appropriate infrastructure

Clean Rooms — GMP Regulations

sterile conditions
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Techniques for ex vivo expansion

one-step enzymatic two-step enzymatic
process process

appropriate substrates (scaffonding for biograft)

Techniques for ex vivo expansion: substrates

« Collagen shields

« Paraffin gauze

« Polymer membranes (biocompatibles)
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