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Healthy and degenerated retinal pigment epithelium. 
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Cell transplantation for macular degeneration: 
the problem and potential solution 
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Photoreceptor rescue using human embryonic stem cell-
derived retinal pigment epithelium patches. 

Ramsden C M et al. Development 2013;140:2576-2585



Three potential sources of RPE for transplantation

• Human embryonic stem cells

• Human induced pluripotent stem cells

• Human adult stem cells (from retina)
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Phenotypic characterisation of human embryonic stem cell-
derived retinal pigment epithelium. 

Ramsden C M et al. Development 2013;140:2576-2585



Immune issues and tumour risk assessment

• Are hES cells immunotolerated by the eye?

For most therapeutic purposes, including the eye, 
immunosuppression is considered advisable (eg
CellCure, Israel)

• Immunotolerance to personalized iPS cells still not clear 
(mouse)

• Teratoma formation of the differentiated cell product 
including and sensitivity detection (ATC), possibly at the 
therapeutic site (CellCure)
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International Stem Cell Banking Initiative :
ISCBI

• iPSC banks for Human Leukocyte Antigen (HLA) 
haplotype representation to facilitate immunogenetic
matching 

• Individuals homozygous for common HLA haplotypes to 
maximise prospective histocompatibility matching

• An “off the shelf” solution : batch control of safety and 
efficacy, cost reduction, rapidly available



hPSC and cell products utilised in clinical trials

• Safety evaluation required by regulatory bodies is focused on 
the hPSC-differentiated product.  

• incorporates information about screening assays prior to 
hESC (or hiPSC) derivation and post-derivation testing of the 
resulting pluripotent cell line

• Safety assays include the microbiological,  pathogen assays 
etc normal  for GMP, including reagent traceability and 
sourcing, Standard Operating Procedures, cryopreservation, 
cell viability, gene/antigen expression … but also teratoma
formation

• Efficacy assays would probably include phenotyping of 
cultured cells and animal experiments in vivo in the eye
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International Stem Cell Banking Initiative:
provenance issues

• Evidence of free and voluntary informed consent in conjunction with 
independent review and oversight. Disclosure of potential clinical 
and commercial applications.

• Any financial incentives or monetary payments provided for donation 
of biological samples.

• The ability of the donor to withdraw original specimens, derived cell 
lines, data or otherwise to discontinue participation in research.

• Establishment of robust systems for data security and traceability.

• Mechanisms for the protection of donor privacy and confidentiality. 
Consideration of the generation and use of genome sequence data.



Regulatory issues

• risk benefit balance is very different to a life-saving cell 
therapy

• Regulatory approval generally fairly straightforward for 
“minimally manipulated” stem cells:

- low passage number in culture to prevent karyotypic and 
other changes (eg MSCs passaged 2x; hPSC 50-100x)

- large batches available so that trial can be completed with 
one batch

- in the Netherlands, CCMO approval is required and trials 
can only be carried out in university hospitals

- the CCMO has not yet handled a human PSC application: 
it will undoubtedly take considerable time
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Obligations of deriving therapeutic cell products

• Long term storage of cell preparations for future analysis

• Long term records of any documentation on donor 
and/or patient health

• Backups of cell banks for eventual disasters

• Long term records of adverse events since cells are 
retained by the body for long periods  (cf MSCs , which 
are not)

• ATMP rules in the EU 
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What now? A few recommendations….

• Join and ongoing initiative where many of the stem cell issues 
are already being addressed. Offering to be e new clinical test 
site will save time and money and mean that patients can be 
treated earlier. 

• Budgets for the whole process of stem cell production will be 
difficult to find in NL: for the clinical application, it may be
easier (eg ZonMW TAS programme; EU Horizon 2020)

• Start with adult donor retina (e.g. as Sally Temple, US); she is
already willing to collaborate

• As a second choice, hESC are likely to be safer right now and 
regulatory approval (CCMO, ATMP) somewhat easier. 

• Personalized hiPSC are likely far future : watch Japan!
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Press Releases
ACT Confirms Clinical Trial Participant 
Showed Improvement in Vision from 20/400 
to 20/40 Following Treatment
MARLBOROUGH, Mass. — May 16, 2013



NEURAL STEM CELL INSTITUTE RECEIVES $300,000 GRANT FOR RESEARCH ON POTENTIAL CURE 
FOR MACULAR DEGENERATION

RENSSELAER, N.Y. — (AUGUST 1, 2013) THE INTERNATIONAL SCIENTIFIC ADVISORY BOARD OF THE MACULA VISION RESEARCH 
FOUNDATION (MVRP) HAS AWARDED DR. SALLY TEMPLE $300,000 FOR HER PROJECT, REPROGRAMMING THE HUMAN RETINAL 
PIGMENT EPITHELIAL STEM CELLS. DR. TEMPLE IS THE SCIENTIFIC DIRECTOR AND CO-FOUNDER OF THE NEURAL STEM CELL 
INSTITUTE (NSCI). FUNDING WILL COMMENCE OCTOBER 2013.
THIS GROUND-BREAKING STUDY IS BASED ON THE DISCOVERY MADE AT NSCI OF A NEW STEM CELL IN THE ADULT HUMAN
RETINA. THE MVRF GRANT WILL ENABLE NSCI RESEARCHERS TO STUDY HOW THIS RETINAL STEM CELL CAN BE ACTIVATED 
AND CHANGED TO REGENERATE RETINAL CELLS AND RESTORE VISION.

Sally Temple, Ph.D.
Scientific Director, Co-Founder
Dr. Sally Temple is the co-Founder and Scientific Director of the 
Neural Stem Cell Institute located in Rensselaer, NY. A native 
of York, England, Dr. Temple leads a team of 30 researchers 
focused on using neural stem cells to develop therapies for eye,
brain and spinal cord disorders. In 2008, she was awarded the 
MacArthur Fellowship Award for her contribution and future 
potential in the neural stem cell field.

Neural Stem Cell Institute
New York



PRESS RELEASE
December 23, 2013, 9:05 a.m. ET
BioTime's Subsidiary Cell Cure 
Neurosciences Ltd. Awarded $1.7 
Million Grant From Israel's Office of the 
Chief Scientist 

Cell Cure Neurosciences Ltd

Cell Cure Neurosciences Ltd. (Cell Cure) is focused on the development of cell therapies for 
retinal and neural degenerative diseases. Its therapeutic cells include retinal pigmented epithelial 
(RPE) cells and neural progenitor cells. Both of these cells are derived from human embryonic 
stem cells (hESCs)

Cell Cure’s OpRegen™ is a proprietary formulation of embryonic stem cell-derived retinal 
pigmented epithelial (RPE) cells developed to address the high, unmet medical needs of 
people suffering from age-related macular degeneration (dry AMD). OpRegen™ is expected to 
be among the first hESC-based products to reach clinical trials.

No patients treated to 

date

Immunosuppression will 

be used

hiPSC will not be used



Adult stem cell therapy for the eye
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