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#Last month, Osiris Therapeutics demonstrated the utility of
Grafix—the company’s allogeneic product for diabetic foot ulcers

Cytori Therapentics (CYTX) — $2.24 — Buy (DFLY, long a graveyard of failed therapies. Grafix is a 3D cellular
Plendreon (DNDON) — 52,40 - §ell matrix comprising endogenous mesenchymal stem cells (MSCs)
IntelliCell Bivsciences (SVFC) - $00007 and growth factors. It has been sold in the U.S. to treat chronic
NR wounds, under FDA regulatory pathway 21 C.FR. Part 1271, We
Mesoblast (MBLTY) - 529.25 — Buy examined this regulatory pathway (in our 8/16/2013 report), tryving
Oris {OSIR) - 51431 - NR to make sense of its implications in the cell therapy space.

Pfizer (PFE) - 330.40 - NR

Pluristem (PSTI) — $3.63 — Buy Yesterday, Osiris clarified the regulatory status.

RTI Biodogics (RTIX) - 53.43 - NR # The company announced that it has reached an agreement with the
Teva Pharmaceativals (TEVA) — 34021 FDA regarding the regulatory pathway for its biosurgery products,
Buy Grafix and Ovation:

¥Clasimg prices (V21200 3) . . . -
g prees o After discussions with the FDA, the regulatory status of Grafix

is confirmed. and the product will remain on the market as a
wound cover for the treatment of acute and chronic wounds.
For certain expanded indications for Grafix, Osiris has
committed to submit a Biologics License Application (BLA).

ason Kolbert

o Osiris will leverage existing clinical data in the preparation of
the applications, including data from Protocol 302, its multi-
center, randomized controlled trial that demonstrated a 192%
relative improvement in closure rates of chronic diabetic foot
ulcers as compared to patients receiving conventional therapy
(p < 0.0001).

#In addition to marketing Grafix under 361, RTI Biologics may
also soon be in the market with map3 cellular allogeneic bone
graft. which incorporates Athersys' MAPC stem cells, under 361
as well. This opens the guestion about other cell therapy products
that can come to the market under 361,

#Following Osiris' release, _ issued an article that
contained material factual misstatements relating to this news,
according to Osiris. The article claims that Osiris was issued a
"Warning Letter” from the FDA and that Osiris would need to stop
marketing Grafix for diabetic foot uleers. Osiris replied that both
statements are wholly false and fundamentally misstate the nature
of the agreement with the agency.

# Our conclusion. We believe Osiris has taken the high road, and
the FDA has spoken. Good, safe products that work won't be
removed from the marketplace, but these products do need to be
supported with properly designed clinical trials. Osins is moving
forward along exactly that path.
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| INVESTMENT SUMMARY |
Osiris reported breakthrough data in September. Today, it clarified the regulatory path forward to continue
to market Grafix. The company has been marketing and selling Grafix without the typical pre-market
review process, under PHS sec. 361 and 21 C.F.R. Part 1271. As we understand, under this regulatory
framework the company can claim that that a product is *361™ compliant, which leaves the FDA to confirm
the claim.

While not technically obligated to seek a designation by the FDA, Osiris appears to have done exactly that
and will submit a BLA application.

While 361 represents what is in essence a “backdoor pathway™ for a company to bring products to market,
we note that simply by claiming that they fall under the PHS sec. 361 and 21 C.F.R. Part 1271, is not
enough, and still leaves companies “at-risk”. Companies can choose to wait and see if the FDA agrees or
disagrees. In the meantime, the product can be marketed, but again, not without risk. Osiris has now
essentially eliminated this risk.

RTI Biologics may also be in the market shortly with map3 cellular allogeneic bone graft, which
incorporates Athersys” MAPC stem cells. We believe that there are several other companies/products
positioned ideally in the cell therapy space that may qualify under 21 C.F.R. Part 1271.

These might include products that use MSC-based cells in a combination product, such as Nuvasive's
(NUVA - 52531 - NR) Osteocel and Orthofix's (OFIX - $20.35 - NR) Trinity Evolution. In several vears,
these companies have developed this into a $100-150 MM market segment.

We look at the regulatory pathway to gualification under PHS sec. 361 and 21 C.F.R. Part 1271 as it may
relate to stem cell therapies.

Minimal manipulation

The first criterion has created lot of confusion in the industry. As it relates to cells, they are considered more
than minimally processed if there is cell expansion in culture, encapsulation, and activation of the cells and
eenetic modifications. As we understand, actions generally classified as chemical or biological in nature
have a greater likelihood of altering characteristics of the cells.

The cells are considered “minimally processed™ if they have been sorted (cell separation), lyophilized,
cryopreserved, and separated by density gradient and selective removal of cells (B cells, T cells or
platelets).

Our understanding is that Osiris” Grafix does not expand MSCs so they could be considered minimally
processed. RTI is using Athersys’ technology to isolate MAPC-based cells from a gualified donor, and to
combine them with bone material taken from the same organ donor. Since RTI is not expanding the isolated
cells, they can be considered minimally processed. So as the regulation is written, they will meet the first
criterion. On the other hand, Athersys’ MAPC, Mesoblast’s mesenchymal precursor cells (MPC), or
Pluristem’s Placental eXpanded (PLX) cells will not meet this requirement since they are expanded in the
culture. On the flipside, IntelliCell Biosciences Stromal wascular cells (SVFC) and Cytori’s adherent
stromal cells ({ASC) may be considered “minimally manipulated.” Cytori adds an enzyme to accomplish
“digestion” of fat. Because of this. we believe the product does not qualify (and Cytori is not pursuing
36l—=so it"s a moot point). How does IntelliCell remove the “fat™? It physically removes the fat cells from
the lipoaspirate using exactly the right amount of sonic energy in a patented process. This leaves only non-
structural stromal vascular fraction components that do not contain fat. According to the FDA cell
separation techniques, this does constitute minimal manipulation. Therefore, IntelliCell stromal vascular
fraction cells will satisfy the first criterion.
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Homologous use

The second criterion is homologous use. Endogenous MSCs have been shown to be involved in wound
repair s0 Grafix can claim to be homologus. RTI is using MAPC for the bone application (i.e. homologous
use, since the cells are isolated from bone marrow); therefore, it will satisfy the criterion as well.

This opens up guestion on the role of Stem Cells. Endogenous stem cells have shown to be involved in
responding to inflammation to regenerative function. They are involved in immunomodulation, an increase
in blood perfusion, angiogenesis, and tissue differentiation. Therefore, the scope of the use of stem cells for
homologous use is broader than a bone allografi. Also, the FDA has already clarified that homologous use
does not depend upon using the processed cells or tissue in the same physiological location from which they
came. Under these guidelines, IntelliCell’s SVFC meet this criterion.

Not combined with another article

Under the FDA guidelines, the cells may not be combined with any material that does not raise new clinical
safety concerns. Here, we are not sure how Grafix qualifies. Our understanding is that Grafix 3D matrix has
growth factors, proteins to support cell migration, proliferation, and maturation—and, in addition, MSCs,
fibroblasts, and epithelial cells. So in addition to the cells there are growth factors and proteins which in the
way we understand the regulation, Grafix will not be regulated under 21 C.F.R. Part 1271. On the other
hand, IntelliCell SWC are only combined with sterile saline.

Either (i) cells do not have a systemic effect and are not dependent upon the metabolic activity of
living cells for its activity, or (ii) they have a systemic effect or are dependent upon the metabolic
activity for its primary funection, and are for autologous, allogeneic, or reproductive use.

The last criterion is two-pronged, but only one prong must be satisfied. Grafix satisfies the second prong.
The MS5Cs have a systemic effect and are dependent on the metabolic activity of the living cells {production
of cell factors that speed up wound healing) and are allogeneic.

Based on our understanding, Stem Cells will qualify for the last criterion, since they have a systemic effect,
are dependent on their metabolic activity (cells act as drug factories), and can be autologous (IntelliCell
SVC and Cytori ASC) or allogeneic (RTI and Atherys” MAPC in map3 bone grafis).

These rules have left us more perplexed than ever. The rules have a lot of flexibility built into them and,
most importantly, put the responsibility of defining non-compliance on the FDA rather than the company.
We are puzzled on how some can question why some products meet this standard and others do not. The
answer may or may not lie in the definition of homologous use. Under current FDA guidance gleamed from
the Tissue Reference Group, use of stem cells to treat cancers and MS will not be compliant under 361.

The guidance we have from FDA on non-homologous use is gleamed from the Tissue Reference Group
frpefvwww da. pov/BiologicsBloodVaccines/Tissue Tissue Products/Re pulationofTisswes/uem ] 52857 him

» Bone marrow-derived mesenchymal stem cells expanded in culture are more than minimally
manipulated and therefore not a 361 HCT/P.

»  Adipose-derived mesenchymal stem cells used as a bone graft substitute for the repair, replacement, or
reconstruction of musculoskeletal defects are not a 361 HCT/P because they are dependent upon the
metabolic activity of living cells for primary function and are not intended for autologous use or
allogeneic use in a first- or second-degree blood relative.

» A cell selection process that results in activation of the T-Cell Receptor (TCE) does not meet the
definition of minimal manipulation, as defined in 21 CFR 1271.3(f), because TCR activation alters the
relevant biological characteristics of the selected cell population.

»  Allogeneic adipose-derived stem cells seeded onto a bone scaffold for filling, augmenting, or repair of
pathologically or surgically created bony woids is considered a biological product, and not a 361
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HCT/P, because the product is dependent upon the metabolic activity of living, unrelated allogeneic
cells for its primary function.

» Allogeneic retinal pigment epithelium and neurosensory cell layer for the treatment of patients with
retinal degenerative diseases is considered a biological product subject to investigational new drug
applications (INDs) and biologic license applications (BLAs), and not a 361 HCT/P because the
product is dependent upon the metabolic activity of living (allogeneic) cells for its primary function
(systemic effect).

o« Umbilical cord stem cells treated with enzyme to increase engraftment are considered biological
products and are subject to INDs and BLAs because this processing constitutes more than minimal
manipulation.

»  Hematopoietic stem cells from first and second-degree blood relatives for induction of tumor regression
in cancer patients are considered to be biological products because this intended use is considered a
non-homologous use.
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DISCLOSURES

To receive full disclosures for the companies under Maxim Group coverage that are mentioned in this
report, please send your request to: Maxim Group ¢/o Todd Klein, 405 Lexington Avenue, 2nd Floor,
New York, NY 10174

I, Jason Kolbert, attest that the views expressed in this industry research report accurately reflect my personal views
about the subject security and issuer. Furthermore, no part of my compensation was, is, or will be directly or indirectly
related to the specific recommendation or views expressed in this research report.

The research analystis) primarily responsible for the preparation of this research report have received compensation
based upon various factors, including the firm's total revenues, a portion of which 15 generated by investment banking
activities.

DISCLAIMERS

Some companies that Maxim Group LLC follows are emerging growth companies whose securities typically involve a
higher degree of risk and more volatility than the securities of more established companies. The securities discussed in
Maxim Group LLC research reports may not be suitable for some investors.  Investors must make their own
determination as to the appropriateness of an investment in any securities referred to herein, based on their specific
investment objectives, financial status and risk tolerance.

This communication is neither an offer to sell nor a solicitation of an offer to buy any securities mentioned herein. This
publication is confidential for the information of the addressee only and may not be reproduced in whole or in part,
copies circulated, or disclosed to another party, without the prior written consent of Maxim Group, LLC {*Maxim™).

Information and opinions presented in this report have been obtained or derived from sources believed by Maxim to be
reliable, but Maxim makes no representation as to their accuracy or completeness. The aforementioned sentence does
not apply to the disclosures required by NASD Rule 2711, Maxim accepts no liability for loss arising from the use of
the material presented in this report, except that this exclusion of liability does not apply to the extent that such
liability arises under specific statutes or regulations applicable o Maxim. This report is not to be relied upon in
substitution for the exercise of independent judgment. Maxim may have issued, and may in the future issue, other
reports that are inconsistent with, and reach different conclusions from. the information presented in this report. Those
reports reflect the different assumptions, views and analytical methods of the analysts who prepared them and Maxim
is under no obligation to ensure that such other reports are brought to the attention of any recipient of this report.

Past performance should not be taken as an indication or guarantee of future performance. and no representation or
warranty, express or implied, is made regarding future performance. Information, opinions and estimates contained in
this report reflect a judgment at its original date of publication by Maxim and are subject to change without notice. The
price, value of and income from any of the securities mentioned in this report can fall as well as rise. The value of
securities 1s subject to exchange rate fluctuation that may have a positive or adverse effect on the price or income of
such securities. Investors in securities such as ADRs, the values of which are influenced by currency volatility,
effectively assume this risk. Securities recommended, offered or sold by Maxim: (1) are not insured by the Federal
Deposit Insurance Company: (2} are not deposits or other obligations of any insured depository institution; and 3) are
subject to investment risks, including the possible loss of principal invested. Indeed. in the case of some investments,
the potential losses may exceed the amount of initial investment and, in such circumstances, you may be required to
pay more money to support these losses.,

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST
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