REGENERATIVE MEDICINE

The Regenerative Potential of Stem Cells

The European Commission defines
Regenerative Medicine as “the possibility
of replacing degenerated or damaged tissue,
and thereby curing numerous diseases that
are currently intractable.” This definition
includes two distinct approaches: (1)
implantation of tissues and organs grown in
the laboratory when the body cannot heal
itself and (2) the stimulation of previously
irreparable organs and tissues to heal

themselves.

The first approach is based upon the concept
of replacement, in which regenerative cells
or their progeny replace functional cells
lost to injury or disease. In particular, this
approach encompasses the concept of tissue
engineering in which living cells are loaded
onto a scaffold and grown under conditions
that promote the population of that scaffold
with functional cells and, ultimately, tissue.
While this approach has enormous promise,
it has to date been applied clinically in only
anarrow range of conditions. These include
regeneration of the mandible?, creation of
engineered bladders for patients with severe
bladder disease®, and repair of cartilage

with cultured autologous chondrocytes®.

The second approach to regenerative
medicine is based on the concept of repair.
In this approach, the regenerative cells
are not delivered to replace injured cells
directly but rather to stimulate natural
repair mechanisms. This is based on the
fact that, in many disease or injury states,
the natural repair capacity of the tissue or
organ is either overwhelmed by the extent
of injury or has become exhausted over
time. Examples of this include loss of

contractile tissue following a heart attack

and impaired healing in chronic wounds. In
this context, regenerative cells delivered to
the injury or wound act to boost the ability
of local repair mechanisms to maintain or
restore function. For example, they may
stimulate proliferation of local tissue stem
and progenitor cells, increase migration or
mobilization of cells involved in healing, or
reduce ongoing loss of parenchymal cells
to inflammatory or apoptotic processes.
In essence, regenerative medicine in this
context is applied to create an improved
environment for healing. In practice, this
is much easier to achieve than generating
replacement cells de novo. The surprising
fact is that several regenerative strategies
that were originally designed to provide
benefit through the replacement mechanism
were subsequently found to act through

stimulation of repair.

REGENERATION BY REPLACEMENT

Adult stem cells, embryonic stem cells
(ESCs), and induced Pluripotent Stem cells
(iPS cells) are natural candidates for the
replacement strategy as they possess the
ability to generate large numbers of many
different kinds of functional cells. The
totipotency of ESCs and iPS cells combined
with their essentially unlimited proliferative
capacity make them particularly strong

candidates in this approach.

Adult stem cells are more restricted in
their ability to generate fully differentiated,
functional progeny. That is, while they are
often robust generators of cell types present
within the tissue of origin, their ability to
generate cells outside that tissue is less
efficient. For example, mesenchymal stem

cells (MSCs) are a bone marrow-derived

population with robust ability to generate
bone and other connective tissue types’.
However, while MSCs have also been
shown to be capable of differentiating into
neuronal and myocardial cells in vitro, this
capacity is much less robust than that for
osteogenic differentiation. Only a fraction
of the MSCs exhibit markers of induced
differentiation with very limited, if any,
production of fully functional, terminally
differentiated nerve cells or cardiac
myocytes®’. By contrast, generation of
mature functional neuronal and cardiac
cells from ESCs is well-established®'’. On
this basis it appears that adult stem cells
may be a poor choice for patients with end
stage cardiac disease where benefit can
only be achieved by delivery of increased
contractile tissue. However, this may be
a function of the state of the art rather
than a reflection of inherent limitations in
stem cell biology. That is, it may be that
improved understanding of adult stem cells
will lead to generation of efficient in vitro
differentiation protocols. Of course, in
this setting ESCs and iPS cells have their
own difficulties in terms of controlling
differentiation and, just as importantly,
successfully integrating ESC- or iPS cell-
derived contractile tissue into the electrical

circuitry of the recipient heart.

Indeed, by its nature the replacement

approach to  regenerative medicine
has proven extremely hard to deliver
beyond relatively simple tissues and
structures. Experience has shown that it
is very difficult to recapitulate in vitro the
complex developmental and regenerative
mechanisms that allow incorporation of an

engineered tissue into host site vasculature




as well as functional integration with

adjacent tissues.

REGENERATION By

BoOSTING REPAIR

The ability, however limited, of MSCs
to differentiate into cardiac myocytes
led to the suggestion that these cells
be applied in the treatment of cardiac
injury. However, while preclinical studies
clearly demonstrated benefit, a closer
examination showed that this benefit was
derived without retention of the stem
cells or their progeny. That is, the number
of donor-derived cells remaining in the
myocardium was, by a very large margin,
insufficient to account for the observed
benefit. In other injury models with MSCs
and other regenerative cell types, benefit
has been demonstrated without long-term
retention of the cells or their progeny or
provided too soon after treatment for it to

be derived by replacement phenomena.

For example, several cell types are capable
of providing substantial benefit within
the first few days following acute renal
injury and in the absence of evidence for
donor cell retention in the kidney'-".
Further, one study has demonstrated that
this benefit can be obtained by repeated
administration of medium in which the
regenerative cells were cultured suggesting
that the benefit is derived by paracrine or
endocrine expression of growth factors'.
This paracrine model is increasingly being
recognized as an important means by
which regenerative cells provide benefit'*.
It is, however, a difficult model to dissect
inasmuch as regenerative cells, as living
entities, respond to their surroundings
and, hence, change the growth factors they
express as their environment changes. For
this reason it is very difficult to ascribe
benefit to a single factor or even a single
effector mechanism. Benefit can be derived
through multiple mechanisms including
modulation of inflammation and/or
fibrosis'*!¢, stimulation of angiogenesis!'”'%,

inhibition of apoptosis'®?, enhancement

of recruitment of native tissue stem and
progenitor cells*'??, and stimulation of
proliferation of local effector cells!'.

Another advantage of this approach is that it
appears to be effective in so many different
disease or injury settings. This may be due
to the commonality of the wound healing

process throughout the body.

Wound healing is a complex process that
occurs through a series of overlapping
phases: (1) Hemostasis, (2) Inflammation,
(3) Proliferation, and (4) Remodeling.
While the precise timing of these phases
differs between injury types, the general
progression through these phases and
the cytokines and other mediators that
accompany this process is generally
constant. For this reason, strategies that
improve regeneration by reducing fibrosis
(within the remodeling phase) or enhancing
angiogenesis (part of the proliferation
phase) in one disease state may also

improve it in another organ or tissue.

Thus, the repair model of regeneration
has been applied clinically in acute and
chronic myocardial ischemia®, cutaneous
wound  healing®?, limb ischemia®,

tracheal repair?”’, multiple sclerosis®,
stroke”, spinal cord injury’®!, liver
disease’>, Crohn’s Disease®, and breast
reconstruction®. Preclinical proof-
of-concept has been demonstrated in
Parkinson’s Disease®, acute renal injury'!,
pulmonary disease®, osteoarthritis®’, and

Huntington’s Disease®®.

ApipoSE  Tissue-DErRIVED  CELLS
AND REGENERATIVE MEDICINE

In 2001, a research team at University of
California, Los Angeles, US, led at the
time by Marc Hedrick M.D., President of
Cytori, demonstrated that human adipose
tissue contains cells that could be used
in regenerative medicine®. These cells,
now referred to as Adipose-Derived Stem
Cells (ADSCs), could be grown and
expanded in cell culture and were capable

of differentiation along several lineages®.

Since this initial description ADSCs have
been shown to be capable of differentiating
into a surprisingly broad range of cell
types including bone*!, cartilage®, skeletal
muscle*, smooth muscle®, cardiac
muscle*, nerve cells®, oligodendrocytes*,
hepatocytes?’, and pancreatic beta cells*.
ADSCs share many properties with bone
marrow MSCs and, consequently, share
much of the potential of MSCs in both
approaches to regenerative medicine.
However, there are several differences.
Cell culture is used in the production of
ADSC:s following the paradigm established
MSCs**°, However, there is an enormous
difference between the cell populations
used to initiate cultures of MSCs and
those of ADSCs. Specifically, the stem
cell frequency in the bone marrow of adult
humans is on the order of one stem cell per
200,000 total nucleated cells®'. Cell culture
is, therefore, necessary to enrich these
cells and expand the number available to a
clinically adequate cell dose. By contrast,
the frequency of these cells in digested
adipose tissue is on the order of one in 100
nucleated cells®*33; 2,000 times greater than
marrow. Further, the process of cell culture
needed to expand the stem cell fraction
changes properties of the cells present
and results in elimination of other cell
types with demonstrated utility®*. These
differences suggest that the cell culture
required to expand stem cells from marrow
may not be necessary, and may even be
disadvantageous, when wusing adipose

tissue as a stem cell source.

Clinical use of cultured cells requires
the application of robust and stringent
Good Manufacturing Practices (GMP) to
ensure sample identity and to control the
risk of contamination with infectious or
potentially tumorigenic material or even
culture induced oncogenic transformation.
Culture-mediated expansion of a sufficient
cell dose can also be time consuming and
potentially delay treatment. For these
reasons, use of freshly-isolated, non-

cultured cells have enormous practical




advantages over cultured cells, particularly
in the autologous setting.

This, of course, begs the question: do
freshly-isolated cells provide regenerative
benefit? Data from numerous clinical case
reports and studies show that this is the
case. Clinical case report data with freshly-
isolated Adipose-Derived Regenerative
Cells (ADRCs) have been published in
wound healing®, fistula repair?’, calvarial
bone repair®, breast reconstruction*, and
urinary incontinence®. Additional clinical
data from larger clinical trials has not yet
been published but have been presented
at international meetings including data
from randomized, double blind studies of
chronic myocardial ischemia®” and acute
myocardial ischemia®, as well as from a

single arm study of breast reconstruction®.

ISSUES ASSOCIATED WITH

CriNicAL USE oF CELLS FROM
Abpr1rosk TissuE

Adipose tissue is a solid organ rather than
a suspension of single cells like marrow or
blood. Consequently, cells from adipose
tissue must be obtained by enzymatic
digestion. This requires application of
clinical grade enzymes and reagents within
a tissue processing method that minimizes
the risk of contamination of the cells during
processing. In addition, the methods applied
must be validated to ensure that the amount
of enzyme remaining with the cells after
processing is safe for the intended route of
administration. For approaches that deliver
cells into the vasculature where enzyme
is rapidly diluted by blood, the residual
level that is determined to be safe may be
considerably higher than the level that is
safe for intramuscular delivery. Similarly,
levels of post-processing cell aggregates
and fragments of extracellular matrix that
are safe for intramuscular delivery may not

be safe for intravascular delivery.

What these concerns come down to is
that the processing of adipose tissue to
generate a population of regenerative

cells for clinical use must be performed

within the context of GMP. This requires
detailed standard operating procedures,
certification of reagents, validation studies,
and so forth. Alternatively, the Clinician-
Scientist may use the Celution® System,
a device for which these parameters have
been developed, optimized, and validated
by Cytori Therapeutics, Inc. This places
the burden of GMP-compliance for ADRC
processing on the device rather than on

the user.

The Celution System is the only device
currently available that automates and
standardizes the extraction of adipose
derived stem and regenerative cells. Clinical
protocols have been developed by Cytori for
safe tissue collection and cell administration

in patients with various disease states.

The Celution System has been used in
several of the clinical trials and studies listed
above including two randomized, double
blind, placebo-controlled studies for heart
disease (one for heart attack’, the other for
chronic heart disease™), a 71 patient single
arm study in breast reconstruction®, and
smaller case series studies in stress urinary
incontinence®® and wound healing®.
Several other clinical studies are underway
in a variety of clinical applications around
the world. The Celution System is the
only device with this kind of pedigree.
In the course of developing Celution
and performing the preclinical studies
needed to initiate clinical trials, Cytori
has amassed unmatched expertise with
ADRCs, measurement of residual levels
of processing enzymes, reproducibility of
processing and development of parameters
for safe tissue collection cell administration
in patients with different disease states. This

expertise has been built into the system.

SUMMARY

Regenerative medicine is an extremely
promising avenue for the treatment of
many diseases, injuries, and conditions
that are inadequately addressed by existing
modalities. The key building blocks of this

strategy are living cells derived from adult
or embryonic stem cells or from induced
pluripotent stem cells. These cell types have
distinct biologic strengths and weaknesses
and provide distinct risk:  benefit
considerations in different disease states.
The broadest and most easily accessible
opportunity appears to be in harnessing the
ability of regenerative cells to boost natural
repair mechanisms. In this context, adult
stem cells have a clear advantage in terms
of their ability to be used autologously,
thereby eliminating issues associated with
infection, rejection, or teratoma formation.
The further ability to use adipose tissue as
a source of regenerative cells that can be
delivered in large amounts without the need
for cell culture creates a novel opportunity
for bedside application of regenerative
medicine using the patient’s own cells. The
promise of this approach is already being
realized in numerous clinical settings. The
next steps will be the confirmation of this
promise in rigorous, controlled clinical
studies and the performance of pilot studies

in novel areas.

About Cytori
Cytori is a leader in providing patients and
physicians around the world with medical
technologies that harness the potential
of ADRCs from adipose tissue. The
Celution System family of medical devices
and instruments is being sold into the
and  Asian

European plastic  and

reconstructive markets

surgery
but is not yet available in the US.

www.cytori.com




REFERENCES

European Commission. Regenerative Medicine. Stem Cells, Therapies for the Future? <http://ec.europa.eu/research/life-sciences/egls/pdf/brochure_en.pdf> 2002. Ref Type: Online Source.

2. Mesimaki K, Lindroos B, Tornwall J et al. Novel maxillary reconstruction with ectopic bone formation by GMP adipose stem cells. /nt J Oral Maxillofac Surg 2009;38:201-209.
3. Atala A, Bauer SB, Soker S, Yoo JJ, Retik AB. Tissue-engineered autologous bladders for patients needing cystoplasty. Lancet 2006;367:1241-1246.
4. Wood JJ, Malek MA, Frassica FJ et al. Autologous cultured chondrocytes: adverse events reported to the United States Food and Drug Administration. J. Bone Joint Surg.Am. 2006;88:503-507.
5. Caplan Al Mesenchymal stem cells. J Orthop Res 1991;9:641-50.
6. ChenY, Teng FY, Tang BL. Coaxing bone marrow stromal mesenchymal stem cells towards neuronal differentiation: progress and uncertainties. Cell Mol.Life Sci. 2006;63:1649-1657.
7. Xaymardan M, Tang L, Zagreda L et al. Platelet-derived growth factor-AB promotes the generation of adult bone marrow-derived cardiac myocytes. Circ.Res. 2004;94:E39-E45.
8. Germain N, Banda E, Grabel L. Embryonic stem cell neurogenesis and neural specification. J.Cell Biochem. 2010;111:535-542.
9. Wobus AM, Rohwedel J, Maltsev V, Hescheler J. Development of cardiomyocytes expressing cardiac-specific genes, action potentials, and ionic channels during embryonic stem cell-derived cardiogenesis.
Ann.N.Y.Acad.Sci. 1995;752:460-469.
10. Foldes G, Harding SE, Ali NN. Cardiomyocytes from embryonic stem cells: towards human therapy. Expert.Opin.Biol. Ther. 2008;8:1473-1483.
11. ggli% Z, Ting J, Alfonso Z et al. Fresh and cryopreserved, uncultured adipose tissue-derived stem and regenerative cells ameliorate ischemia-reperfusion-induced acute kidney injury. Nephrol.Dial. Transplant.
12. Togel F, Hu Z, Weiss K et al. Administered mesenchymal stem cells protect against ischemic acute renal failure through differentiation-independent mechanisms. Am J Physiol Renal Physiol 2005;289:F31-F42.
13. Bi B, Schmitt R, Israilova M, Nishio H, Cantley LG. Stromal cells protect against acute tubular injury via an endocrine effect. / Am Soc Nephrol 2007;18:2486-2496.
14. Bonfield TL, Nolan Koloze MT, Lennon DP, Caplan Al. Defining human mesenchymal stem cell efficacy in vivo. J.Inflamm.(Lond) 2010;7:51.
15. Pulavendran S, Vignesh J, Rose C. Differential anti-inflammatory and anti-fibrotic activity of transplanted mesenchymal vs. hematopoietic stem cells in carbon tetrachloride-induced liver injury in mice. /nt.
Immunopharmacol. 2010;10:513-519.
16. Li L, Zhang S, Zhang Y et al. Paracrine action mediate the antifibrotic effect of transplanted mesenchymal stem cells in a rat model of global heart failure. Mol Biol Rep 2009;36:725-731.
17. Shoji T, Ii M, Mifune Y et al. Local transplantation of human multipotent adipose-derived stem cells accelerates fracture healing via enhanced osteogenesis and angiogenesis. Lab Invest 2010;90:637-649.
18. Attanasio S, Snell J. Therapeutic angiogenesis in the management of critical limb ischemia: current concepts and review. Cardiol Rev 2009;17:115-120.
19. Rehman J, Traktuev D, Li J et al. Secretion of angiogenic and antiapoptotic factors by human adipose stromal cells. Circulation 2004;109:1292-1298.
20. Bai X, Yan Y, Song YH ez al. Both cultured and freshly isolated adipose tissue-derived stem cells enhance cardiac function after acute myocardial infarction. Eur Heart J 2009.
21. Crigler L, Robey RC, Asawachaicharn A, Gaupp D, Phinney DG. Human mesenchymal stem cell subpopulations express a variety of neuro-regulatory molecules and promote neuronal cell survival and
neuritogenesis. Exp.Neurol. 2006;198:54-64.
22. Phinney DG, Baddoo M, Dutreil M et al. Murine mesenchymal stem cells transplanted to the central nervous system of neonatal versus adult mice exhibit distinct engraftment kinetics and express receptors that
guide neuronal cell migration. Stem Cells Dev. 2006;15:437-447.
23. Wollert KC, Drexler H. Cell therapy for the treatment of coronary heart disease: a critical appraisal. Nat.Rev.Cardiol. 2010;7:204-215.
24. ggggl%g \lf,zlg\galrx;(l)lzo S, Chartier M et al. Autologous bone marrow-derived cultured mesenchymal stem cells delivered in a fibrin spray accelerate healing in murine and human cutaneous wounds. Tissue Eng
25. Akita S, Akino K, Hirano A, Ohtsuru A, Yamashita S. Mesenchymal stem cell therapy for cutaneous radiation syndrome. Health Phys 2010;98:858-862.
26. Fadini GP, Agostini C, Avogaro A. Autologous stem cell therapy for peripheral arterial disease meta-analysis and systematic review of the literature. Atherosclerosis 2010;209:10-17.
27. Alvarez PD, Garcia-Arranz M, Georgiev-Hristov T, Garcia-Olmo D. A new bronchoscopic treatment of tracheomediastinal fistula using autologous adipose-derived stem cells. Thorax 2008;63:374-376.
28. Karussis D, Karageorgiou C, Vaknin-Dembinsky A et al. Safety and immunological effects of mesenchymal stem cell transplantation in patients with multiple sclerosis and amyotrophic lateral sclerosis. Arch.
Neurol. 2010;67:1187-1194.
29. Lee JS, Hong JM, Moon GJ et al. A long-term follow-up study of intravenous autologous mesenchymal stem cell transplantation in patients with ischemic stroke. Stem Cells 2010;28:1099-1106.
30. Moviglia GA, Varela G, Brizuela JA et al. Case report on the clinical results of a combined cellular therapy for chronic spinal cord injured patients. Spinal Cord 2009;47:499-503.
31. Saito F, Nakatani T, Iwase M et al. Spinal cord injury treatment with intrathecal autologous bone marrow stromal cell transplantation: the first clinical trial case report. J Trauma 2008;64:53-59.
32. 2Ké1(§19raziha P, Hellstrom PM, Noorinayer B ez al. Improvement of liver function in liver cirrhosis patients after autologous mesenchymal stem cell injection: a phase I-II clinical trial. Eur J Gastroenterol Hepatol
33. Garcia-Olmo D, Herreros D, De La Quintana P et al. Adipose-derived stem cells in Crohn’s rectovaginal fistula. Case.Report.Med 2010;2010:961758.
34. Yoshimura K, Asano Y, Aoi N et al. Progenitor-enriched adipose tissue transplantation as rescue for breast implant complications. Breast J 2010;16:169-175.
35. McCoy MK, Martinez TN, Ruhn KA et al. Autologous transplants of Adipose-Derived Adult Stromal (ADAS) cells afford dopaminergic neuroprotection in a model of Parkinson’s disease. Exp Neurol 2007.
36. Shigemura N, Okumura M, Mizuno S ef al. Autologous transplantation of adipose tissue-derived stromal cells ameliorates pulmonary emphysema. Am J Transplant 2006;6:2592-2600.
37. Black LL, Gaynor J, Adams C et al. Effect of intraarticular injection of autologous adipose-derived mesenchymal stem and regenerative cells on clinical signs of chronic osteoarthritis of the elbow joint in dogs.
Vet.Ther 2008;9:192-200.
38. Lee ST, Chu K, Jung KH et al. Slowed progression in models of Huntington disease by adipose stem cell transplantation. A4nn Neurol 2009;66:671-681.
39. Zuk PA, Zhu M, Mizuno H et al. Multilineage cells from human adipose tissue: implications for cell- based therapies. Tissue Eng 2001;7:211-28.
40. Zuk PA, Zhu M, Ashjian P e a/. Human adipose tissue is a source of multipotent stem cells. Mol Biol Cell 2002;13:4279-95.
41. Hicok KC, Du Laney TV, Zhou YS et al. Human adipose-derived adult stem cells produce osteoid in vivo. Tissue Eng 2004;10:371-380.
42. Mizuno H, Zuk PA, Zhu M et al. Myogenic differentiation by human processed lipoaspirate cells. Plast Reconstr Surg 2002;109:199-209.
43. Jack GS, Almeida FG, Zhang R et al. Processed lipoaspirate cells for tissue engineering of the lower urinary tract: implications for the treatment of stress urinary incontinence and bladder reconstruction. J Urol
2005;174:2041-2045.
44. Planat-Benard V, Menard C, Andre M et al. Spontaneous cardiomyocyte differentiation from adipose tissue stroma cells. Circ.Res 2004;94:223-229.
45. Safford KM, Hicok KC, Safford SD et al. Neurogenic differentiation of murine and human adipose-derived stromal cells. Biochem Biophys Res Commun 2002;294:371-9.
46. Jang S, Cho HH, Cho YB, Park JS, Jeong HS. Functional neural differentiation of human adipose tissue-derived stem cells using bFGF and forskolin. BMC Cell Biol 2010;11:25.
47. Banas A, Tokuhara T, Teratani T et al. Adipose tissue-derived mesenchymal stem cells as a source of human hepatocytes. Hepatology 2007;45:(in press).
48. Timper K, Seboek D, Eberhardt M e al. Human adipose tissue-derived mesenchymal stem cells differentiate into insulin, somatostatin, and glucagon expressing cells. Biochem Biophys Res Commun
2006;341:1135-1140.
49. Friedenstein A, Kuralesova Al Osteogenic precursor cells of bone marrow in radiation chimeras. Transplantation 1971;12:99-108.
50. Caplan Al, Bruder SP. Mesenchymal stem cells: building blocks for molecular medicine in the 21st century. Trends Mol Med 2001;7:259-64.
51. Caplan AL. Why are MSCs therapeutic? New data: new insight. J Pathol 2009;217:318-324.
52. Fraser JK, Wulur I, Alfonso Z, Hedrick MH. Fat tissue: an underappreciated source of stem cells for biotechnology. Trends Biotechnol 2006;24:150-154.
53. Jurgens WJ, Oedayrajsingh-Varma MJ, Helder MN et al. Effect of tissue-harvesting site on yield of stem cells derived from adipose tissue: implications for cell-based therapies. Cell Tissue Res 2008;332:415-426.
54. Mitchell JB, McIntosh K, Zvonic S et al. Immunophenotype of human adipose-derived cells: temporal changes in stromal-associated and stem cell-associated markers. Stem Cells 2006;24:376-385.
55. Lendeckel S, Jodicke A, Christophis P ez al. Autologous stem cells (adipose) and fibrin glue used to treat widespread traumatic calvarial defects: case report. J Craniomaxillofac.Surg 2004;32:370-373.
56. Yamamoto T, Gotoh M, Hattori R et al. Periurethral injection of autologous adipose-derived stem cells for the treatment of stress urinary incontinence in patients undergoing radical prostatectomy: Report of two
initial cases. Int J Urol 2009.
57. Perin EC, Sanchez PL, Ruiz RS et al. First In Man Transendocardial Injection of Autologous AdiPose-deRived StEm Cells in Patients with Non RevaScularizable IschEmic Myocardium (PRECISE) [abstract].
AHA Proceedings, Chicago, IL 2010;Abst 17966:
58. Duckers HJ, Houtgraaf JH, van Geuns RJ et al. First in man experience with intracoronary infusion of adipose-derived regenerative cells in the treatment of patients with ST-elevation myocardial infarction: the
APOLLDO trial [abstract]. AHA Proceedings, Chicago, IL 2010;Abst 12225:
59. Mithoff EM, Perez-Cano R, Vranckx J ez al. Safety and Feasibility of Autologous Adipose Derived Regenerative Cell-Enhanced Breast Reconstruction Following Partial Mastectomy: Preliminary Results of the
RESTORE-2 Clinical Study. 2010:
Cytori Therapeutics, Inc. LIT-218-0811-CRS-B-EU Printed in USA. © 2011 Cytori Therapeutics, Inc. All rights reserved.
g:ioDﬁ:gzr‘CTg; 21, USA This document is“for informal!opal purposes only. The information contained in thi§ dz?cumenl was se_lected from pub!ic sources that Cy‘t.ori believes are reas'or?alble. This dlocqunent‘ )
Tel: +1.858.458.0900 represents Cytori's current opinions on the issues discussed as of the date of publication and are subject to change without notice. Cytori accepts no responsibility for any liability arising
Fax: +1.858.875.5065 from use of this document or its contents. This document should be used as one of many sources a researcher should evaluate when considering clinical research on cell therapy.

cytori.com




