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VC Firms Play Major Role in Saving Lives
By Ted Piper, Director, Bravo Group
Say venture capitalist and most people think of high-tech startups
and internet-based businesses. The truth is that venture capital has
an enormous impact in helping to cure diseases and give hope to patients with rare
conditions—all while ensuring the biotech industry remains a vital economic engine for
the country.
Biotechnology and venture capital are highly competitive—both face significant risks
relative to the few that succeed. Life sciences firms risk failures at multiple levels—drugs
can fail in early stage clinical trials may show unexpected side effects and are subject to
rigorous regulatory hurdles before they can be marketed. Less than 10 percent of drugs
under development will make it to market, and at costs that can exceed $2.6 billion and
10 years, according to Tufts University.
Yet, in the end, it’s that life-sustaining payoff for patients that keep the scientists in
their labs and the venture capitalists at their doors. In the last decade, according to the
National Venture Capital Association, venture capital has invested over $100 billion in
4,000 life sciences startups, ranging from immune treatments for cancer, diabetes, viral
diseases, and medical devices.
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Managing Director & Partner
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Private capital investment is vital for sustaining this innovative cycle. Although the
National Institutes of Health is the largest source of federal support for basic science,
the costs of clinical development are borne largely by the private sector. In recent times,
the National Institutes of Health lost 22 percent of its capacity to fund research due
to budget cuts and inflationary losses. Although Congress recently approved the 21st
Century Cures bill, which was just signed into law, NIH’s capacity to fund basic research
is still lower than it was before 2013.
Small innovative firms play a key role in the development of next generation cures.
Pharmaceutical companies now rely on acquisition of small, venture-backed firms for
three-quarters of their new drug pipelines, as opposed to internally-developed new
products, according to the NVCA.

Ted Piper
Director, Bravo Group

Clearly, life sciences startups play a major role in the economy. VC-backed startups
can grow into successful enterprises—51 went public in 2015. A TEConomy Partners/
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BIO report released this summer showed the U.S. biosciences
industry has grown 2.2 percent since 2012. U.S. biosciences
firms employ 1.66 million people, including nearly 147,000
high-paying jobs created since 2001. Those jobs span
the country, jump-starting state and local economies.
Pennsylvania’s biosciences industry, for instance, boasted
more than 77,000 jobs across 2,358 firms in 2014.
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While Congress considers alternatives to the ACA,
modernizing Medicare, tax reform and other changes to
healthcare, we remain hopeful there will be a commitment to
robust, predictable NIH funding to support medical research
and a successful mix of business and tax policies that will
allow VC firms and the life sciences industry to continue to
flourish together.

Non-Thermal Plasma and Life Sciences Coming Together
By Simon Kassas, Principal, EVP Sales & Marketing, Managing Partner, Advanced Plasma Solutions
Plasma technology is changing the world and Advanced
Plasma Solutions (www.advancedplasmasolutions.com)
is on the forefront. From medical devices to agriculture,
Non-Thermal Plasma technology offers cutting edge
applications capable of breaking the mold of traditional
systems and methods while offering new innovative
solutions. Applied testing and scientific research of plasma
technology has revealed increased process efficiency and
effectiveness. In addition, plasma has potential economical
advantages compared to the conventional physical and
chemical processes common today.
Plasma is the 4th state of matter and makes up 99% of
all matter in the universe. Plasma occurs when a gas is
saturated with energy and becomes ionized with high
energy gas particles and creates active chemical species
and radicals. These plasma generated radicals and ions
behave like catalysts that promote or accelerate reaction
pathways. Plasma is usually defined as thermal or nonthermal. Thermal plasma is in a state of equilibrium and
occurs at high temperatures and therefore has limited
uses. However, Non-Thermal Plasma otherwise known as
Non-Equilibrium Plasma can operate at room temperatures
while also generating effective plasma chemistry.
Advanced Plasma Solutions (APS) is a Non-Thermal
Plasma technology development company. APS offers its
customers contract research and development services
ranging from feasibility studies to full product development.
Bringing together expertise in plasma chemistry, electrical,
mechanical, and chemical engineering, design and
consulting services, APS works closely with customers to
develop solutions specific to their needs and requirements.
APS’s goal is to bridge the gap from existing research to
developed market realities.
Plasma is expanding into the Life Sciences industry and
APS is excited to expand as well. Plasma is known for

its capabilities in sterilization of equipment,
packaging, and within system processes. In
addition, plasma can play a key role in molecular chemistry
related to Drug Engineering and Drug Delivery Systems.
Plasma uniquely has the ability to modify a surface to
become more or less hydrophobic or hydrophilic. All of
these applications make plasma technology a unique
solution in many industries.
Through the last several years of developing plasma
products, APS wanted to use and expand that knowledge
into new and diverse technologies. This passion birthed the
commercialization center called AmpTech (www.amptech.
org). AmpTech is a collaborative environment where
start-ups, service providers, investors, academia and local
businesses join together to get products to market faster.
AmpTech bridges the gap for start-ups and corporate
innovators by providing a place to develop products
quickly and under one roof. These capabilities allow APS
and AmpTech to be take full advantage of cutting-edge
technologies and be an extension of any research and
development department.
Recently, APS and AmpTech have created a Global Clinical
Advisory Group with partners in medical device consulting.
This partnership means that APS can manage the
development of medical devices and platform technologies
process in all phases of clinical testing, regulatory, legal,
and data integration by working directly with clinical
research organizations (CROs), hospitals, and clinics,
domestic and foreign. APS is glad to be part of the Greater
Philadelphia Life Sciences industry and ready to work with
strategic customers to innovate new resources, products
and solutions.
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A Spotlight on ImMAGE Biotherapeutics
A conversation with Mr. Mahesh Narayanan, a leader in the biotechnology industry
Greg Sarian recently had the pleasure of having a
conversation with Mr. Mahesh Narayanan, President and
COO of ImMAGE Biotherapeutics. In 2015, ImMAGE
Biotherapeutics was founded on the foundational
understanding that many cancers can be treated via the
harnessing the power of the human immune system. The
pipeline of the company consists of a DNA viral vaccine
construct that is target to tumors that expresses the
Melanoma antigen family – A (MAGE-A) antigen. The
company has a pipeline of therapeutics that has a high
success probability because our treatment targets patient
population medical needs are not being met at this time.

Greg Sarian:
Tell me about ImMAGE Biotherapeutics Mahesh and what
are your main goals for the company?

Mahesh Narayanan:
ImMAGE Biotherapeutics started out in 2015, primarily to
work on advanced candidates for cancers like an aggressive
form of breast cancer called triple negative breast cancer.
Our focus is to really look at more of a universal or a
holistic approach of immunotherapy rather than just
adding components like antibodies or just T-cells to fight
these cancers. Our main goal at this point is to take our
candidates that we have right now and move them through
the FDA process into human clinical trials and eventually
into market so that we can actually get it to patients that
really need them.

GS: When you mention a more holistic approach to
immunotherapy what does really that mean Mahesh,
different than some of the immunotherapy companies that
are out there in the market today?

MN: Yes, so as I mentioned before, many of the companies
that are currently in immunotherapy, focus on one aspect
of the immune system and how it tries to attack a cancer.
In a normal human, the immune system is quite active and
there are a lot of cells normally that do turn cancerous
but the immune system is able to kill the cell very quickly.
Whereas the age progresses or in certain types of genetic
defects, the immune system is no longer able to attack
these cancer cells early enough those cells turn into what
we call cancer tumors. Once it gets to this stage, it’s quite

hard for the immune system to
respond and what other companies
have done is they manufactured
antibodies and T-cells such as, CAR
T-cells, outside of the body and then
they put it back into the patient.
What’s wrong with this approach is that it’s quite expensive
to make antibodies and to make CAR T-cells and engineer
them. It’s not hard to make them, but it’s hard to engineer
and use them the way that the body is intended to do
and then put it back into the patient. While it’s not a bad
approach it’s a very expensive approach and it doesn’t look
at all aspects of the immune system where it protects both
in short-term as well as long-term. And that’s how the
immune system works. We need B-cells, we need T-cells,
you need various other cells and they all have to work
together in order to get a robust response that actually can
kill the cancer and keep the cancer from coming back.
That is what we’re trying to do. We’re trying to create an
immune response that is personalized. We’re looking at
a particular protein that’s present only on cancer cells;
rather than using antibodies and T-cells that we make
outside of the body, we have been able to create a way to
have the own individuals immune system recognize this
protein on these cancer cells and create a robust response
inside of the human body. This is not only personal to that
individual’s immune system, but it also is able to identify
all of these cancer cells throughout the body and attack
them. This approach creates both a T-cell response for the
short-term protection but also a B-cell response for the
long-term protection. So it’s able to prevent re-occurrence
especially in tumors like triple negative breast cancer where
re-occurrence is quite common. We bring in the entire
immune system’s power to defeat the cancer rather than
just putting components of the immune system to fight the
cancer.

GS: What are your biggest challenges Mahesh in growing
ImMAGE Biotherapeutics? Where do you see the company
in the next two to three years?

MN: Sure, so in terms of challenges, the FDA determines
pretty much every move that we do moving forward
because we’re getting to the point where we are
approaching human clinical trials and we need to make
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sure that everything that we do is not only monetary but
also agreed upon by the FDA before we can move forward.
So that’s one of the big challenges to be able to convince
a regulatory body to share the same ideas and the same
passion that we have as a team to move this drug forward
and have the same type of data and efficacy information
that the FDA is looking for in order to get this drug to
patients.

MN: Our headquarters is in Bethesda, Maryland but we
decided to expand to Philadelphia because, to me at least,
Maryland started to get a little bit crowded. There are a lot
of biotech companies working on very similar approaches
and it became hard to stand out from the crowd. The
biotech industry is still somewhat nascent in this region;
the pharma industry is quite big but there are not that
many biotech companies in the Philadelphia region.

We had our first meeting with the FDA this past December
in 2016 and in the next two or three years we are hoping
to move our drug past just animal studies and into
human Phase 1 clinical trials. We actually plan to have an
Investigational New Drug application sent into the FDA end
of next year or early 2018 and hopefully we can get into
Phase 1 by late 2018.

We were able to stand out much better for investors
and in front of pharmaceutical companies and other
biotechnology companies so that was one big advantage
that we had. We were able to get recognized very quickly
as a leader in what we’re doing and be able to stand out
from the rest of the crowd which was starting to get a little
harder in places like Maryland or especially in places like
Boston and San Francisco where there are thousands of
companies. Philadelphia gave us that one big advantage of
just standing out from the crowd.

GS: What advantages Mahesh do you see in being in the
Greater Philadelphia Area? What benefits have you seen
from being here?
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The Pre Transaction Planning Prescription:
Why Do You Need a Contingency Plan?
By Greg Sarian, Managing Director & Partner, The Sarian Group at HighTower
Entrepreneurs leading a life sciences company towards a
transaction are juggling a myriad of issues that seem to
multiply as the transaction close date draws near. With all
the work and preparation leading up to that point, it is often
too late in the process to consider issues that can cause a
transaction to fall apart, including competing offers, market
conditions, and investor sentiment. While some of these
are out of the control of an entrepreneur’s best efforts, many
could be avoided with a proper contingency plan in place.
No one likes to think about the impact an unforeseen event
could have on the growth and ultimate exit of a company.
A well-established contingency plan, however, should
undergird the most thoughtful business plan. So what
are some of the issues to consider that could unravel an
otherwise well-executed company transaction?

The Death of a Founder or Senior Executive—
Many issues may surface from a void of leadership to the
decrease of valuation of the enterprise. Shareholders’
shaken confidence may be validated if there has been little
planning for succession and able leadership.

Disability of a Key Leader—
Besides the impact that the inability of a senior executive to
complete their responsibilities has on personal income, there
is an equally serious consideration to be made on the lack of
contribution to the company.

Dissolution or Dissention in the
Leadership Team—
Whether the issues are grounded in different perspectives
on finances, or simply burnout, the conversation about
dissolving a partnership or key leaders departing is better
had sooner than later.

Divorce of a Senior Executive—
Divorce brings with it a significant change in the financial

standing of a senior leader. The change in income or future
draws upon the business can present real challenges.
Recognizing that each of these events can meaningfully
disrupt or dissolve a future transaction entirely, what are key
considerations to avoid such an outcome?

Equity Valuation—
Is there a transparent, analytical valuation to determine
the value of the deceased or disabled leader’s equity in
the marketplace? Has the leader’s absence changed the
valuation?

Finances and Compensation—
With the unplanned departure of a senior leader, will there
be a payment schedule to the family for some percentage
of recent years’ contribution? If so, what is the formula for
that payment plan? Will additional compensation be paid to
remaining senior leaders until a more formal transition plan
is in place?

Buy Sell Agreement—
Is there a formal agreement in place that spells out how
equity or ownership is transferred and the payment for
that equity? Is the plan funded with life insurance policies
that would provide the liquidity to buy out the shares of the
former executive?
Entrepreneurs pour their heart, soul, and lifeblood into
growing and monetizing a life sciences company. A few
hours of planning for the unforeseen may pay dividends later
to ensure the transaction you are driving towards can occur
despite events outside of our control.
For a more complete whitepaper on additional pre
transaction planning strategies to protect the value of your
exit, please email Greg Sarian at gsarian@hightoweradvisors.
com.
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The Sarian Group Index*
The Sarian Group Index started in January 2013 to track regionally located HealthCare oriented businesses whose stock is
traded above $1 a share against the S&P 500 and the NASDAQ Biotechnology index. It is an equally weighted index of publicly
traded life sciences companies headquartered in PA, NJ and DE and is rebalanced monthly. Below is a look at the performance
pattern since December 2013 along with a list of the companies that are currently included. Also listed are the Top Ten
Companies who have had the largest gains and losses YTD within the index.

Portfolio Holdings
Aclaris Therapeutics Inc

Eagle Pharmaceuticals Inc.

Lannett Co Inc.

Safeguard Scientifics Inc.

Adaptimmune Therapeutics PLC

Echo Therapeutics Inc.

Medgenics Inc.

Spark Therapeutics Inc.

Advaxis Inc

Egalet Corp.

The Medicines Co.

TetraLogic Pharmaceuticals Corp

Aerie Pharmaceuticals Inc

Endo International PLC

Merck & Co Inc.

Trevena Inc.

Agile Therapeutics Inc

Enzon Pharmaceuticals Inc.

Mylan NV

Vitae Pharmaceuticals Inc.

Akers Biosciences Inc

Fibrocell Science Inc.

Onconova Therapeutics Inc.

Alcobra Ltd

GlaxoSmithKline PLC

Ophthotech Corp.

Alliqua Inc

Globus Medical Inc.

Pacira Pharmaceuticals Inc.

Amicus Therapeutics Inc

Immunomedics Inc.

PhotoMedex Inc.

Cancer Genetics Inc

Incyte Corp.

ProPhase Labs Inc.

Celgene Corp

Inovio Pharmaceuticals Inc.

PTC Therapeutics Inc.

Cyclacel Pharmaceuticals Inc

Insmed Inc.

Tobira Therapeutics Inc.

Discovery Laboratories Inc

Johnson & Johnson

Recro Pharma Inc.

Top Ten Gainers — YTD 12/31/2016

Top Ten Decliners — YTD 12/31/2016

Akers Biosciences Inc

57.02 %

TetraLogic Pharmaceuticals Corporation

-96.46 %

Aerie Pharmaceuticals Inc

55.44 %

Ophthotech Corp

-93.85 %

ProPhase Labs Inc

33.33 %

Echo Therapeutics Inc

-88.59 %

Immunomedics Inc

19.54 %

Fibrocell Science Inc

-86.15 %

Johnson & Johnson

15.35 %

Onconova Therapeutics Inc

-76.28 %

Merck & Co Inc

15.07 %

Endo International PLC

Spark Therapeutics Inc

10.13 %

Alliqua Inc

-72.43 %

Inovio Pharmaceuticals Inc

3.27 %

Alcobra Ltd

-66.56 %

GlaxoSmithKline PLC

1.94 %

Adaptimmune Therapeutics PLC

-66.42 %

Aclaris Therapeutics Inc

0.74 %

PTC Therapeutics Inc

-66.33 %

-73.1 %

*Information provided by the Markov Processes International LLC (MPI)
The Sarian Group is a group of investment professionals registered with HighTower Securities, LLC, member FINRA, MSRB and SIPC, and with HighTower Advisors, LLC, a registered
investment advisor with the SEC. Securities are offered through HighTower Securities, LLC; advisory services are offered through HighTower Advisors, LLC.
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Philly Fundings
January 9
Egalet, a specialty pharmaceutical company based in Wayne, was
granted marketing clearance to Arymo ER, a tamper-resistant
pain-relief medicine that company has been developing. Arymo
ER, which contains morphine sulfate, was approved by the FDA for
the management of pain severe enough to require daily, aroundthe-clock, long-term opioid treatment and for which alternative
treatment options are inadequate. The approval triggered $40
million in new funding for Egalet (NASDAQ: EGLT) from the second
tranche of a debt financing that company previously announced
in August. The Arymo ER tablets represent Egalet’s first approved
product developed using its proprietary Guardian technology, which
involves using a physical and chemical barrier approach to make the
drug hard to manipulate for the purpose of misuse and abuse. The
process creates dense tablets that are difficult to cut, crush, grind or
break. If the medicine is combined with a liquid, the drug turns into a
gel making it difficult to inject.

January 4
Spark Therapeutics, Philadelphia based, received a second $15
million payment from Pfizer in early January for hitting pre-specified
safety and efficacy development milestones for an experimental

gene therapy treatment of hemophilia B the company’s are codeveloping. The gene therapy candidate, called SPK-9001, has
received breakthrough therapy and orphan product designations
from the Food and Drug Administration. Hemophilia B is a hereditary
bleeding disorder caused by a lack of blood clotting factor IX.
An estimated 400,000 people worldwide, including 20,000 in
the United States, have the disorder. Philadelphia-based Spark
(NASDAQ: ONCE) already received a $20 million upfront payment
from Pfizer when the two companies entering into an agreement
in 2014, and a $15 million payment in December 2015 for early
progress it made on the program.

January 3
Intact Vascular Inc.’s series B financing has grown to $46 million
after three investors exercised their option to invest additional capital
in the Wayne-based medical device company. Quaker Partners, a
Philadelphia venture capital firm, was among those to exercise the
option along with New Enterprise Associates and H.I.G. BioHealth
Partners. Intact Vascular — which specializes in minimally invasive
peripheral vascular products — had initially closed what had been a
$39 million series B financing in May 2015.

The Sarian Group is a group of investment professionals registered with HighTower Securities, LLC, member FINRA, MSRB and SIPC, and with HighTower Advisors, LLC, a registered
investment advisor with the SEC. Securities are offered through HighTower Securities, LLC; advisory services are offered through HighTower Advisors, LLC.
This is not an offer to buy or sell securities. No investment process is free of risk, and there is no guarantee that the investment process or the investment opportunities referenced herein
will be profitable. Past performance is not indicative of current or future performance and is not a guarantee. The investment opportunities referenced herein may not be suitable for all
investors.
All data and information referenced herein are from sources believed to be reliable. Any opinions, news, research, analyses, prices, or other information contained in this research is
provided as general market commentary, it does not constitute investment advice. The Sarian Group and HighTower shall not in any way be liable for claims, and make no expressed or
implied representations or warranties as to the accuracy or completeness of the data and other information, or for statements or errors contained in or omissions from the obtained data
and information referenced herein. The data and information are provided as of the date referenced. Such data and information are subject to change without notice.
This document was created for informational purposes only; the opinions expressed are solely those of Ted Piper, Simon Kassas, Mahesh Narayanan, Greg Sarian, and The Sarian Group
and do not represent those of HighTower Advisors, LLC, or any of its affiliates.

