
Stem Cell-Based Therapeutic
Delivery: Challenges &

Opportunities

This cutting edge & insightful report can be used to
interpret & assess the potential of stem cell-based
medicines. It provides opinions & market
projections to:

• assess the commercial potential of stem cell-based therapies in 
all of the key therapeutic areas: autoimmune diseases,
cardiovascular, CNS & hematological malignancies;

• identify key pharma & delivery specialists advancing the next
generation of regenerative medicines;

• gain an in-depth understanding of the technological
manufacturing & delivery issues which face companies developing 
stem cell-based therapies;

• evaluate the options available for delivering stem cell-based
therapies now & in the future;

• discover which companies are tackling the technological hurdles & 
are in a prime position to exploit new opportunities;

• analyzes how the market will evolve over the next decade
highlighting key trends, opportunities & challenges.



KEY FINDINGS:
• Stem cells have grabbed the attention of 
scientists across the globe and the pace of research
has been astonishing. It is just 10 years since the
first human embryonic stem cells (hESCs) were
isolated and cultured; new therapies based on this
research are now reaching the clinical phase of
testing.

• Many challenges have faced those aiming to
develop therapies derived from stem cells including:
ethical debates and funding, immune rejection,
cancerous potential and issues surrounding the
manufacture of stable, pure cell therapeutics.

• It is evidence of the growing maturity of the
field that many potential products have overcome
these hurdles and have entered clinical testing.

• Our research has revealed a total of 122 stem
cell-derived therapeutic projects being undertaken
in companies across the globe. The majority of these
projects are in the earliest stages (28%) or in
preclinical studies (43%). Of the projects that have

reached clinical trials, only a handful have passed
initial Phase 1/2 testing, with a total of eight (7%)
being investigated in Phase 3 studies.

• The market for stem cell therapeutics is
forecast to grow from 2011, as the first products
enter the marketplace, and is expected to generate
global sales in excess of US$1.2 billion by 2015. 

• Autologous products, derived from a patient’s
own tissue, will be the first to reach the market, but
‘off-the-shelf’ allogeneic products may offer greater
commercial potential. The first allogeneic product
to achieve approval is likely to be Osiris
Therapeutics’ Prochymal for graft versus host
disease. 

• Delivery of stem cell-based therapeutics can
be challenging. Osiris’ Prochymal is unique among
those reviewed, as it is delivered intravenously,
offering obvious commercial advantages. Other
therapies are being delivered directly to the site of
injury, involving state-of-the-art catheters and
imaging systems. The delivery of stem cells for CNS
disorders remains a challenging area.

Introduction
“Stem cell-derived therapeutics are on
the brink of a new era, with a handful of
therapies expected on the market within
the next 2 or 3 years. Big pharma and
biotech companies such as Pfizer and
Genyzme have recently invested large
sums in this exciting and fast-moving
area, further demonstrating its growing
maturity. The results of numerous Phase
1/2 clinical trials that are underway now
will provide a clearer picture of the
potential of stem cell-derived therapies
for the future.”

Dr Sara Sleigh 

The pace of stem cell research is astonishing. It
is less than 30 years since the discovery of the
embryonic stem cell, and less than a decade
since scientists determined the right conditions
under which human embryonic stem cells (hESCs)
could be directed to differentiate into a variety
of cell types. Within the last few years, compa-
nies have built up sufficient data to support
applications to start human clinical trials based
on hESCs that have differentiated into oligoden-
drocytes for the treatment of spinal cord injury.

Embryonic stem cells are just part of the stem
cell story. Adult stem cells, and those from other
sources such as umbilical cord blood, have also
been the subject of intense research over the
past few years. While there has been a
precedent for the use of bone marrow stem cells
in the treatment of hematological malignancies,
the development of new therapies based on
cultured, expanded populations of specific cell

types opens up a vista of new possibilities. 

Regenerative medicine has a wide definition
covering therapies that aim to repair, replace,
restore and regenerate damaged or diseased
cells, tissues and organs. Innovative therapies
derived from stem cells fall within this definition
and will, in the coming years, provide options for
the treatment of a variety of diseases including:
autoimmune diseases such as diabetes, Crohn’s
disease and osteoarthritis, CNS disorders and
neurodegenerative diseases, heart diseases, as
well as eye diseases. 

Stem cell therapies are already offered at various
locations across the globe, including China and
Thailand, despite a lack of robust, randomized
clinical trials demonstrating their safety and

efficacy. The fact that stem cell therapies are
available in these locations and that patients’
travel across the globe to receive them
illustrates the high unmet medical need
associated with some of the targets being
investigated. Clinical evidence from high quality
clinical trials is now imperative in order to
protect these vulnerable patient populations. 

The challenges facing companies developing stem
cell-derived therapies are high and range from
ethical discussions surrounding the use of hESCs
to difficulties associated with manufacture of
cell-based products at scale and proving that
products lack the potential to cause an immune
response or cancer in a recipient. Nevertheless a
growing pool of companies is investing heavily to
bring this rapidly moving science to the clinic.
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Figure 5: Stem cell research: a timeline 

1981

1988

1995

1997

1998

2001

Martin Evans discovered embryonic stem cells.
Received Nobel Prize for this work in 2007.

Hamster embryonic stem cells lines cultured by
researchers at the University of Wisconsin, Madison

James Thomson and colleagues at the University of Wisconsin,
Madison cultures embryonic stem cells from non-human primates

Ian Wilmut and colleagues at the Roslin Institute in Scotland created 
the first cloned sheep using nuclear transfer techniques

First human embryonic stem cell line cultured by researchers at the
University of Wisconsin, Madison

Human embryonic stem cells directed to differentiate into blood 
cells for the first time at the University of Wisconsin, Madison

2006

2007

2008

Mouse induced pluripotent cells created by reprogramming adult 
skin cells at Kyoto University (Shinya Yamanaka and colleagues)
Human induced pluripotent cells created by a number of
research groups
Human embryo created by nuclear transfer techniques
at Californian stem cell company Stemagen.

Source: PharmaVision.co.uk 

Table 1: Pros and cons of different stem cell types 
Pros Cons 
Embryonic
Ability to differentiate into any cell type, Ethical issues associated with their use in some 
widening potential therapeutic targets places 
Capable of self-replication and hence scalable Immunogenicity not clear, although cells
manufacturing processes developed using SCNT from a patient’s own

DNA may not suffer from immune rejection
Potential to form teratomas 
Robust manufacturing (quality, cell line stability  
at scale and cost effectiveness issues) 

Adult – autologous (skeletal muscle, adipose tissue, bone marrow, neural stem cells, 
peripheral blood) 
No issues with immune rejection Time and cost to develop robust manufacturing  
 processes high

Logistical and costs implications of  
 individualised therapy

Some methods of stem cell harvesting are too  
invasive, particularly in very sick patients such  
as those chronic heart failure 
Not suitable for treatment of acute conditions,  
such as burns or acute myocardial infarction, in
which delays to treatment cannot be tolerated

Adult – allogeneic (from bone marrow, adipose tissue or fetal tissue) 
Potential issues with immune rejection Ethical issues associated with the use of fetal 
depending on cell type and source tissue in some places 
Off-the-shelf product for use in many patients 
Easier to develop robust, high quality manufacturing
procedures

Cord blood or placental derived stem cells 
Fewer issues with immune rejection Ethical issues around public versus privately  

funded cord blood banks 
Quality of cord blood banking storage and

 preservation protocols 

SCNT: somatic cell nuclear transfer 
Induced pluripotent cells are not included due to early stage of research

Source: PharmaVision.co.uk 

The immunogenicity of different stem cell populations has been the source of some

debate within the stem cell community in recent years. There is some evidence that

ESCs are immunopriviledged, due to their involvement in fetal development and the 

need for the cells, containing maternal and paternal DNA, to avoid rejection. However, 

in recent months Joseph Wu and colleagues at Stanford University have published 
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SAMPLE PAGES FROM THE REPORT

EXPERTS FROM
LEADING ORGANIZATIONS
CONSULTED:
Christian Homsy, Chief Executive
Officer, Cardio3 BioSciences

John Sinden, Founder and Chief
Scientific Officer, ReNeuron

Kristin Comella, Associate VP Quality
and R&D, Bioheart Inc

Lee Buckler, Principal, Cell Therapy
Group

Michael Schuster, Vice President of
Operations Director of Business
Development and co-founder of
Angioblast

Randal Mills, President and CEO, Osiris
Therapeutics, Inc.

Tom Baker, Investor Relations, Cytori
Therapeutics

William Prather, Senior VP Corporate
Development, Pluristem Therapeutics

Yael Margolin, President & Chief
Executive Officer, Gamida Cell Ltd

COMPANIES MENTIONED:
Aastrom Biosciences, Advanced Cell technology, Aldagen, Amorcyte Inc, Angioblast, Arteriocyte Inc, AstraZeneca, Athersys, Baxter
Healthcare, Beike Biotechnology, BioE, Bioheart, BrainStorm Cell Therapeutics, California Stem Cell Inc, Cardio3 BioSciences, CDI,
Celegos, Celgene Cellular Therapeutics, Cell Cure Neurosciences, Cellartis, CellCyte Genetics, Cellerant Therapeutics, Cellerix,
Cytori Therapeutics, EndGenitor Technologies Inc, Gamida Cell, Genzyme, Geron Corporation, GlaxoSmithKline, MaxCyte, MedCell,
Neuralstem Inc, NeuroGeneration, Neuronyx, Northern Therapeutics, Novartis, Novo Nordisk, Novocell, Opexa Therapeutics, Osiris
Therapeutics, Pfizer, Plureon, Pluristem Therapeutics Inc, Q Therapeutics Inc, Regenetech Inc, Reliance Life Sciences, ReNeuron,
RhinoCyte, Roche, Saneron CCEL Therapeutics Inc, StemCells Inc, Stemedica, Stemnion, Teva Pharmaceuticals, Theradigm,
TheraVitae, Vesta Therapeutics, ViaCord

KEY QUESTIONS THIS REPORT ANSWERS:

• Which companies & academic institutes are actively involved in 
stem cell therapy research?

• What are the key areas of therapeutic focus for stem cell
therapeutics in the near & long-term?

• What are the key obstacles companies & delivery technologists 
need to overcome to commercialize stem cell-derived therapies?

• How will the delivery technology drive the development of
innovative stem cell-derived therapies in the future?

• Which stem cell technologies & agents are likely to win in the 
near-term & long-term, & why?

• Where are the market opportunities now & in the future?

• When are stem cell-derived medicines likely to reach the
market?

• What do we predict will be the value of the stem-cell derived
therapeutics by 2015 & 2020?

About the author:
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Recent deals and alliances 

Stem cell science is a relatively immature area in which much of the research to date 

has been conducted in academia. This report has analysed the progress of stem cell 

therapies through preclinical and, in some cases, clinical trials. Few alliances and 

deals have yet been carried out in this arena but, with the most advanced therapies 

now in Phase 3, big pharma, with its tremendous funding power, has started to take an 

interest. Table 17 lists recent licensing deals between stem cell and big 

pharma/biotech companies. The most noteworthy of these is the development and 

commercialisation deal between Osiris Therapeutics and Genzyme, worth almost 

$1.4 billion in November 2008. 
Tabke 17: Recent licensing deals and alliances with big pharma/biotech 

Stem cell company Big pharma/biotech 
Date 

Deal details 

Osiris Therapeutics Genzyme  

Nov 2008 Deal worth $1.38 billion (initial  

payment of $130 million) 

Development and commercialization of  

Prochymal and Chondrogen. Osiris will  

sell products in US and Canada and  

Genzyme in the rest of the world.

Cellartis

Novo Nordisk 

Oct 2008 Collaborative research agreement for the 

development of insulin-producing cells  

from human embryonic stem cells. 

EyeCyte

Pfizer 

June 2008 $3 million investment in return for part  

ownership and sole pharma partner

status. 

Angioblast Inc
Abbott Laboratories

Mar 2008
$5 million equity investment plus

funding for IND for Phase 2 study of

Revascor  in heart failure. Angioblast 

retains commercialization rights. 

Plureon 

Becton Dickinson 
Oct 2005 BD sponsored Plureon's research efforts  

for up to three years and will be

responsible for further development of  

the technology. 

Gamida Cell
Teva Pharmaceuticals Feb 2005

Gamida-Teva Joint Venture under 

Industries Ltd 

which Teva gains an exclusive license to  

StemEx for hematological diseases and  

funded the program with a $25 million

equity investment.  

Source: PharmaVision.co.uk 
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Ethical issues for stem cell research 

Stem cells come from a variety of sources, as described extensively in this report. 

Ethical questions are relevant in few of these cases, namely the use of embryonic stem 

cells or those derived from tissue obtained from aborted fetuses. Ethical debate across 

the globe has brought the use of stem cells to the attention of the media and the 

public. While providing a platform for debate, it has also challenged scientists 

working on adult stem cells that, for many people, are not distinguished from

embryonic stem cells. Additional ethical issues arise around the use of public or 

private umbilical cord blood banks and the donation of tissue from aborted fetuses. 

Figure 29: Ethical issues with stem cells from different sources Adult stem cells and iPS cells

Cells from foetal tissue 
or cord blood

hESCs

No ethical issues

Limited ethical issues

Ethical questions relating to egg donation

cell origin and long term research goals

iPS – induced pluripotent cells; hESC – human embryonic stem cell

Source: PharmaVision.co.uk In the US in particular the debate has been pivotal to the progress of the field and 

individual US states have now applied laws of varying restrictiveness to stem cell 

research. States encouraging embryonic stem cell research include California, 

Connecticut, Illinois, Iowa, Maryland, Massachusetts, New Jersey, and New York,

while others, such as South Dakota strictly forbid any research on embryos regardless 

of the source. Globally the situation is similar with regards to research using human

embryonic stem cells. Asian countries are the most permissive (Table 14). 

Therapeutic cloning, or SCNT, has been allowed in the UK since January 2008. 
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Stem cells as delivery systems 
Genetic manipulation has enabled the introduction of a variety of tumor-antagonistic

genes to be introduced into stem cells including immunostimulatory proteins, cytoxic

drugs and pro-drug converting enzymes (Corsten & Shah, 2008). Initial findings have 

demonstrated that stem cells have potential for treating lung disease and brain 

metastases. These findings are briefly profiled below and are followed by a discussion 

of the future for treatments in this area.  Figure 26: Strategies for potentiating stem cells for tumor treatment 

Stem

cell

Viral
vector

delivery

Prodrugactivators

Cytotoxic
drugs

Selective
survival

Immunostimulation

retrovirusreplicating adenovirus

thymidine kinase
cytosine deaminase

InterleukinsTNF family/interferons

tumor antigens

MMP2
TRAIL

chemotherapyresistance gene

TNF: Tumor necrosis factor; MMP2: matrix metalloproteinase 2; TRAIL: tumor necrosis factor related 

apoptosis inducing ligand  
Source: modified from Corsten & Shah, 2008 
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ExCell is a multi-center, multi-national, historical cohort controlled, pivotal Phase 3

study in 100 patients to evaluate efficacy and safety of transplantation of StemEx in 

subjects with hematologic malignancies following myeloablative therapy

(www.stemexstudy.com). The clinical protocol received a Special Protocol 

Assessment with the FDA in October 2006 and StemEx was granted orphan drug 

designation in March 2005. The trial is likely to complete in late 2010.  

Dr Yael Margolin, President and CEO, Gamida Cell 

“Gamida Cell is developing an exciting pipeline of products based on the expansion

of hematopoietic stem cells from cord blood and bone marrow. Our lead product, 

StemEx, is in Phase 3 clinical trials for the treatment of hematological diseases,

and a second, autologous bone marrow derived product, CardioCure, will soon

reach clinical trials for the treatment of acute myocardial infarction. The successful 

translation of these products into the clinical represents important achievement  in 

the development of a robust and high quality manufacturing process that can, and 

will be applied to future products in our pipeline.” 

In July 2008 Gamida cell signed a licensing agreement with Amgen for the use of a 

number of proprietary cytokines in the manufacturing of StemEx for Gamida Cell's

pivotal registration study of StemEx and its subsequent commercialization.  

Gamida Cell is also developing a second generation product in bone marrow 

transplantation for patients with autoimmune and malignant diseases. 

Gamida Cell’s StemEx product, if successful in its Phase 3 clinical trial, could 

reach the market in the US and EU in 2011. The company has good relations with 

regulatory agencies and has worked to satisfy those with the most conservative

approaches to these innovative therapies. Further, their approach is validated by 

the investment and interest of Teva Pharmaceuticals and Amgen. Other potential 

competitor therapies, from industry or academia, will take a number of years to 

catch up with Gamida’s StemEx product, enabling Gamida to take a leading role in 

the field. 
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Case Study: StemEx (Gamida Cell) 

Gamida Cell is developing methods for the ex vivo expansion of umbilical cord blood 

stem/progenitor cells which are transplanted with non-expanded cells from the same

unit for the treatment of hematological malignancies. The expansion technology takes 

cord blood containing 0.25%-0.5% stem and progenitor cells and increases the 

proportion of these cells to 15%-20%. The use of umbilical cord blood is key to their

platform, as full tissue matching is not required and the treatment has the potential to 

be used in the approximately 70% of bone marrow transplant patients for whom a 

donor cannot be found. Public cord blood banks currently hold around 350,000 units 

of cord blood from which physicians can choose an appropriate source for expansion 

into the StemEx product. The company has developed a range of technologies (described in Chapter 3) that aim

to delay the differentiation and commitment of the cells that is often a limiting factor 

of expansion technologies. Their copper chelator technology is being used in StemEx 

for the treatment of leukemias and lymphomas. Results from the 10 patient Phase 1/2

trial with this treatment are shown in Table 13. Table 13: Results of Phase 1/2 trial for StemEx 

Parameter

CB Historical Controls

Phase 1/2 StemEx Trial

(n=514)

(n=10) 

Engraftment 

83%

90% 

Short-term survival (day 100) 

56% 

90% 

Six-month survival

45%

60% 

Acute GvHD III-IV 

21% 

0%

CD34+ enrichment

100%

225% 

Source: Update on the Advances in Umbilical Cord Transplantation, Dr Patrick Stiff, Loyola University

Medical Center 

The treatment is being developed as a joint venture with Teva Pharmaceuticals Ltd 

and is now being studied in a Phase 3 clinical trial, ExCell. Teva Pharmaceutical has

committed to funding the development of StemEx through a $25 million equity 

investment in the Joint Venture. In return, the Joint Venture has been granted by 

Gamida Cell an exclusive license to StemEx for the treatment of haematological

diseases.  

Stem Cell–Based Therapeutic Delivery: Challenges & Opportunities

www.PharmaVision.co.uk 
Copyright © 2008 Pharmavision

�
In patients who failed available drugs for Crohn's Disease, there was a statistically

significant reduction in the mean Crohn's Disease Activity Index (CDAI) score of

105 points by day 28.  �
Improvement was rapid with an average CDAI reduction of 62 points by day 7.  

�
There appeared to be a positive correlation between dose and response, with 

patients receiving the high dose achieving a greater response (average CDAI 

reduction of 137 vs. 65).  �
The treatment was well tolerated and there were no severe adverse events

attributed to Prochymal.  The Phase 3 clinical trial in 200 patients with treatment-refractory moderate-to-severe 

Crohn's disease was initiated in May 2007 and aims to complete in March 2009.  

In our opinion, the allogeneic nature and intravenous delivery of Osiris’ Prochymal

are important factors in its potential future success. We will watch with interest as

results of the Phase 3 study in treatment refractory Crohn’s disease become 

available next year. Osiris has fast-track approval status for this product with the 

FDA, which may enable the company to market Prochymal for Crohn’s disease in 

late 2010. This could be Osiris’ second marketing opportunity and represents a 

larger target market than for GvHD.  

www.PharmaVision.co.uk 
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Chapter 4 Stem Cell-Based Therapies for CNS 

Diseases Key Points 

�
Key targets: The different technologies for development of stem cell 

therapeutics for neurodegenerative diseases are all at the earliest stages of 

development. The most common targets for therapeutic development are 

amyotrophic lateral sclerosis, spinal cord injury and Parkinson’s disease, all 

representing debilitating diseases with high unmet medical need. 

�
Challenges and opportunities: There are many challenges to the development 

of these technologies, not least the development of stable, high purity stem cell 

lines with the ability to engraft in the desired locations in vivo. Although interest 

in this area continues to grow, it will remain challenging for the foreseeable 

future. Initial safety data from the raft of clinical trials expected in 2009/2010 

will help to clarify the future potential of this area.  

�
Leading companies: ReNeuron, StemCells Inc, Neuralstem and Q 

Therapeutics. All of these companies are poised to enter the clinic with therapies 

derived from donated tissue, some of which is taken from aborted fetuses. 

Stem Cell–Based Therapeutic Delivery: Challenges & Opportunities

www.PharmaVision.co.uk 
Copyright © 2008 Pharmavision

various imaging techniques as well as improving the cellular retention rate of the 

needle compared with other endocardial and epicardial injection systems. 

In our opinion, Cardio
3

BioSciences product has the potential to succeed. Initial data

in animal models are encouraging, as they demonstrate improvements in function 

that have not been reported with some other cell types. However, these are early data 

and we await the outcomes of the first clinical studies, which are due to start in 2008. 

In the future, the use of adipose tissue rather than bone marrow as a source of stem 

cells could offer advantages, such as a faster cell extraction and expansion process, 

in the marketplace. 
Case Study: Celution System (Cytori Therapeutics)  

Cytori Therapeutics is investigating the use of adipose-derived stem and regenerative

cells (ADRCs) processed with its proprietary Celution System (Figure 13 Preclinical 

data suggest that the ADRCs’ main effect is to promote angiogenesis, but that they may 

also work by mechanisms of anti-apoptosis and paracrine signalling. 

The Celution system is an automated proprietary process and uses methods for

separating, isolating, and concentrating stem and regenerative cells from adipose tissue 

(Figure 11). Cytori has a joint venture with Japanese company Olympus Corporation to 

develop and manufacture a future generation of devices based on its Celution system. 

Figure 13: The Celution system from Cytori Therapeutics  

Source: Cytori Therapeutics
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Case Study: C-Cure (Cardio 3 BioSciences) 

Cardio 3 
BioSciences, founded in July 2007 and located in Belgium, is developing stem 

cell technology licensed from the Mayo Clinic in Rochester. The company is

developing both the stem cell product (C-Cure�) and a proprietary catheter system

(C-Cath�).  

C-Cure is an autologous stem cell product derived from bone marrow samples that are 

guided to commit to a cardiac lineage using a combination of growth factors and 

cytokines before expansion and implantation. The process for isolating stem cells from 

a bone marrow sample and guiding the cells to become cardiac cells takes up to 

8 weeks. The stem cells could also be isolated from adipose tissue, and this approach is 

being investigated. 
In an animal model of ischaemic chronic heart failure, implantation of C-Cure cells 

lead to almost total recovery of ejection fraction, in contrast to non-committed 

mesenchymal cells that lead to minimal improvements in functional criteria. Preclinical 

experiments in models of non-ischaemic heart failure are also underway. 

The company received its GMP certificate in November 2008 and aims to enroll the

first of 45 patients in the Phase 1 study of C-Cure in late 2008. The trial will be 

conducted in centers in Belgium, Germany, Switzerland and India in the first instance. 

In this trial cells will be delivered using the NOGA system and Myostar catheter from 

Biologics Delivery. The second Phase of this study will enroll a further 195 patients.  

Christian Homsy, CEO, Cardio
3

 BioSciences  

“C-Cure is the only autologous product that has been able to demonstrate cardiac 

reconstruction in an animal model using cells derived from cardiac patients.  We are 

excited about the prospect of our C-Cure therapy entering clinical trials this year and 

about our plans for the proprietary C-Cath system.” 

The company’s proprietary catheter, C-Cath, is in research. The company is aiming to 

develop a system that allows for the accurate transmyocardial injection of C-Cure using 
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Table 4: 
Leading companies evaluating stem cell-based CV therapies 

Company 

Technology

Stage of product
development/disease 

Autologous therapies 

Aastrom Biosciences
Autologous bone marrow derived stem 

Phase 3 (osteoncerosis) 

cell platform 

Phase 2 (dilated
cardiomyopathy;

critical limb ischaemia) 

Preclinical (spinal cord  

injury) 

Advanced Cell

Autologous myoblast generation

Phase 2 (heart failure) 

Technology 

platform (Myoblast)
Hemangioblasts from  hESCs using

Preclinical (MI and  

somatic nuclear cell transfer techniques 
critical limb ischaemia) 

and blastomeres  

Amorcyte Inc

Autologous bone marrow derived CD34+
Phase 1 (acute MI) 

enriched cell product (AMR001) 

Arteriocyte Inc

Autologous bone marrow-derived

Phase 1 (chronic coronary

hemangioblast stem cells (ACY001) 

ischaemia)  

Baxter Healthcare 

Autologous endothelial progenitor cells  
Phase 2 (chronic MI) 

from peripheral blood

Bioheart

Autologous myoblast generation

Phase 3 (heart failure) 

 

platform (MyoCell) 

Autologous adipose derived endothelial
Preclinical (acute MI) 

progenitor and stem cells 

Cardio 3
 BioSciences

Autologous bone marrow derived stem 
Preclinical 

cells committed to cardiac lineage 

CellCyte Genetics 

Autologous bone marrow derived CD34+ 
Preclinical (acute MI and

CHF) 

Adult mesenchymal stem cells 

Preclinical (acute MI) 

Cytori Therapeutics 
Adipose derived stem cells and 

Phase 1 (chronic MI and 

regenerative cells  

myocardial ischaemia) 

Gamida Cell

Hematopoietic progenitor cell

Preclinical (acute MI and  

expansion methods (CardioCure)

peripheral vascular  
disease 

Opexa Therapeutics 
Autologous monocyte-derived stem 

Preclinical (Type 1  

 

cell platform 

diabetes) Research (heart failure) 

Regenetech Inc 

Autologous adult stem cell 

Research (heart disease  

expansion platform

and diabetes) 

Source: PharmaVision.co.uk 
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Those projects furthest advanced in the cardiovascular disease area are autologous (ie

derived from a patient’s own tissue) and are delivered via a catheter. A more detailed

listing of diseases targeted by stem cell-based therapeutics is provided in Table 2. 

Phase 3 products for targets other than cardiovascular disease include those for graft 

versus host disease, Crohn’s disease/inflammatory bowel disease (one allogeneic and 

one autologous), hematological malignancy and osteonecrosis. The potential of these

products is explored further in later chapters in this report. 

Figure 8 shows the number of projects in each broad therapeutic area and the stages of 

development of each of these projects.  Figure 8: Number of projects in each therapeutic area, by stage of 

development  
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FUTURE TOPICS:
“Stem Cell-Based Therapeutic Delivery: Challenges & Opportunities” is the first in a new series of innovative technology-specific
delivery reports. Each report provides in-depth scientific, technical and commercial analysis, opinion and market projections on delivery
platforms and assesses the challenges and opportunities which face innovators in four rapidly advancing fields of research: stem
cell-based therapies, biopharmaceuticals, RNAi-diagnostics & therapeutics, and diagnostics & imaging.

Forthcoming titles include:

• January 2009 Delivering New Biopharmaceutical Therapies: Challenges & Opportunities
Author: Paul Evers

• February 2009 RNAi Diagnostics & Therapeutic Delivery: Challenges & Opportunities
Author: Dr Cheryl L Barton

• April 2009 Diagnostics & Imaging: Challenges & Opportunities 
Author: Dr Cheryl Barton

Previous Drug Delivery Technology report series include:
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