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Project Background

Background
In February 2019, Ninigret Partners (NP) 
was retained by the Cell & Gene Therapy 
and Connected Health Initiative to identify 
critical physical infrastructure needs for the 
emerging cell and gene therapy industry 
in the Philadelphia region.  Cell and gene 
therapy is a notable research strength for 
the Philadelphia region and presents an 
opportunity to grow an industry through tech 
transfer and also represents an opportunity to 
recruit companies to the Philadelphia region.  

Methodology
NP met with several industry experts and 
variety of companies, including segments of 
the value chain, to gain perspectives on the 
industry in Philadelphia.   A number of local 
startups were interviewed, asking them to 
describe their “journey” as a business and 
what’s on their mind going forward. Interviews 
were held with several key institutions. In total 
23 interviews were conducted.  This on-the-
ground qualitative research, coupled with a 
quantitative look at what’s happening in the 
larger market, has informed the concepts 
outlined in this report.  A stakeholder advisory 
team was formed to help inform the process 
and recommendations. 

Work to Date

23 Interviews

• University City Science Center
• IC@31 Drexel Incubator Initiative
• Drexel
• UPenn Medicine
• Militia Hill Ventures
• UPenn
• AmerisourceBergen
• MBF Therapeutics
• Spark
• Coriell
• BioAdvance
• BCGAlpha, LLC
• IBX
• CGI
• Temple
• Carisma
• Newmark Knight Frank
• Virion
• Adaptimmune
• Iovance
• Viiron Therapeutics

Secondary Research (sample)

• Brookings
• UCSC PMCI Feasibility Study, 2017
• UPenn Medicine Shaping Future of 

Medicine 2.0
• Manufacturing Cell Therapies 

Discussion Paper 2017, National 
Academy of Medicine

• NIST National Cell Manufacturing 
Consortium Roadmap 2025

• Knect365 Next Generation Therapy 
State of Industry Report 2018

• Association of Regenerative 
Medicine Annual Report 2018

• PhRMA Medicines in Development 
2018

• ISCGT Annual Report, 2018



Cell and gene therapies target DNA or RNA inside or outside the 
body, modifying genetic material to improve functioning or fight disease. 

Gene therapy uses genetic material, or DNA, while cell therapy is the infusion 
or transplantation of whole cells into a patient for the treatment of an inherited or 
acquired disease. Because gene editing and silencing are relatively new, up-and-
coming technologies, this report focuses on cell and gene therapies.
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Cell and Gene Therapy: What Is It?

Cell Therapy 

The introduction of new cells 
into a patient’s body to grow, 
replace or repair damaged 
tissue in order to treat a 
disease. 

Gene Therapy 

Modification or introduction of 
genes into a patient’s body with 
the goal of treating, preventing 
or potentially curing a disease. 

Gene Editing 

Modification of genome 
sequences through nucleases 
(an enzyme that is essential to 
gene editing). In gene editing, 
DNA is inserted, replaced, 
removed or modified at 
particular locations in the 
human genome in order to 
treat a specific disease. 

Gene Silencing

RNA interference (RNAi) is a 
cellular mechanism that uses 
the gene’s own DNA sequence 
to turn it off – or silence it. 
RNAi can potentially block 
the mechanism of disease-
causing proteins.

Today, there are 656 therapies in development. 
289 of these are either in clinical trials or awaiting 
review by the U.S. Food and Drug Administration 
(FDA). New technologies provide an array of treatment 
options for a variety of diseases and conditions.

Source: PhRMA Medicines in Development 
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Defining Critical Physical Infrastructure Elements
Each phase/process involved in the synthesis of cell and gene therapies requires specific 
environmental elements to be successful. Cell and gene therapy have distinctly 
different requirements as it relates to the production process because of differences in how 
the “therapy” is manufactured.

We utilized this framework to serve as the basis for identification of critical infrastructure 
needs.

• Lab Space 
for Emerging 
Companies

• Manufacturing 
Facilities

• Preservation & 
Logistics

• Data Systems
• Analytics

Infrastructure 
Requirements

Source: National Cell Manufacturing Consortium, Technology Road Map 2025



7

Apheresis:  withdrawal and separation of blood to remove a specific 
element such as antibodies and return unused elements to the body.

Autologous: use of one’s own cells and tissues for therapeutic purposes.

CDMO / CMO: contract development manufacturing organization or contract 
manufacturing organization that helps with the process development and / or manufacturing of 

biologic products.

Orphan drug: special status therapeutic for rare diseases and conditions that under normal product 
development conditions would not be economically viable.

Phase I, Phase II, Phase III Clinical Trials: Phase I is typically a safety test.  Phase II trial 
determines its efficacy. Phase III trial examines whether it’s more effective than present therapeutics. In 

gene and cell therapy Phase II is a critical step because of the rare conditions involved and typically the lack 
of other treatment modalities.  If a therapy shows positive results during Phase II it receives approval for 
clinical use which is different from the typical drug approval process. Phase III in this category may involve 
use of the therapeutics with long-term monitoring of patient health status as it relates to the disease or 
condition treated.   

Series A / Series B Investment: first two rounds of outside venture capital funding generally greater 
than $2m. During the interviews, companies and investors frequently used “Series A / Series B Company” 
to refer to their stage of development.

Analytical / Product Comparability: As a biologic therapy is developed, manufactured and 
clinically tested changes in the process including changes in manufacturer during different stages 

of clinical trials can alter the biologic characteristics of the therapy. Because of the complexity of 
manufacturing these therapies it is not always a straightforward process to replicate the process 

in another facility. Demonstrating comparability – that the new products are functionally and 
biologically similar – is required for continued clinical use. 

Key Terms



It’s a Growing Industry 

Cell and gene therapy is a globally emerging life sciences industry 
segment. It has several approved therapies, an active development 
pipeline, and is attracting significant financial resources. The 
Philadelphia region is a key global player in this industry across 
several dimensions including R+D, company formation, 
investment attracted, and career opportunities.  The 
region’s research institutions are leaders in federal research 
funding, patent generation and talent development among others.  

Observations

Philadelphia Is a Key Player

Philadelphia’s industry consists of one 
of the first commercialized therapies, 
start ups from the region’s research 
institutions, contract manufacturers, 
satellite facilities of cell and gene 
therapy companies from around the 
globe as well as critical distribution 
expertise. 

Cell and Gene Therapy Investment by the Numbers

• 656 therapies in development

• $2.9B in venture capital in 2018 – 2x over 2017

• $1.9B in IPOs in 2018 – more than prior 2 years 
combined

• 1.5M SF in related manufacturing announcements

Examples of homegrown and satellite locations Cell and Gene Therapy Companies in Philadelphia.
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Various Types of Space Are Needed in Philadelphia A variety of space types were identified as a need for the cell and gene 
therapy sector.  This includes flexible and expandable incubator 
space designed for cell and gene therapy, lab space with flexible lease 
terms for Series A / Series B venture-funded businesses, and scalable 
manufacturing space.  Because these products utilize vectors, 
often viral, and because cell therapy is currently autologous (made from 
one’s own cells), their production requires the ability to contain, isolate 
and eliminate cross-contamination risk. 

However, 
the faster pace of 

development in the cell and 
gene therapy field due to the orphan 

drug status of a number of these therapies 
and a modified trials process means facility 

needs can arise much more quickly 
than in typical drug development processes. To 
continue securing funding, companies need to 

address the facility needs quickly with workable 
rather ideal options. The opportunity is to 

develop space typologies designed 
for this industry that can meet 

the evolving needs. 

Given the growth of the industry and the amount of 
money flowing into it, one would assume that the market 
would meet the space needs. Lab space is substantially more 
expensive to develop than traditional office or manufacturing 
space. However, traditional private development financing for 
projects supportive of early stage cell and gene therapy companies is 
difficult for several reasons:  

• The companies have limited credit capacity/quality to help 
support the underwriting for a development;

• Few companies are willing/able to lease for longer than 5 years 
which makes conventional development financing, tenant improvements 
and related issues difficult to justify:

• The risk of absorption based on the depth of the potential market for 
specialized lab space and its higher development costs, and

• Space needs evolve as a company moves from proof of concept, to clinical 
trials and ultimately clinical products – being able to flexibly move 
across this range of needs is desirable.

• Several life science developers have models that can accommodate 
companies as their needs evolve – this option is limited in 
Philadelphia.

9



University City Has an Important Role to Play in 
the Development of the Industry in Philadelphia

During the interview process several common themes 
emerged 

• The product development process in a still emerging 
field is more “art than science” and accessibility 
to academic expertise and the ability to easily interact 
and iterate solutions is invaluable;

• The role start ups play in building the industry in 
Philadelphia means the physician-scientist / academic-
entrepreneur needs to minimize “windshield” 
time traveling between academic, clinical and 
business requirements 

• Access to 30th Street Station broadens an 
already deep talent pool, and facilitates connections to 
investors and regulators along the northeast corridor.

Another key theme that emerged was the comparison of University City 
to Kendall Square in Cambridge. Kendall Square was frequently cited 
as the example of the physical and intellectual density Philadelphia 
needs to replicate (see map at end of report comparing UC to Kendall 
Sq). Building visible critical mass in a hub was seen as important for 
Philadelphia’s positioning as key cell and gene therapy center.  Part of 
this consideration concerned the talent attraction/retention role.  

“Talent in early-stage companies like the idea of being 
able to walk across street to next job.”

The other key component, as noted earlier, was access to intellectual 
leadership found at the institutions. 

Accordingly, if you believe building additional life science capacity 
in University City makes sense, then developing creative 

solutions to “create” space in UC or proximate to UC is a 
critical-path solution.   

“The lack of any other viable lab options is a driving 
force behind the uncertainty facing these University 
City tenants, whose only other option is the recently 
delivered Pennovation facility. There is a substantial 
waiting list for spaces there, emphasizing the 
severe shortage of rentable options facing 
lab-focused tenants within city limits.”

- JLL Life Sciences Report 2018
10



Key Findings on Critical Infrastructure

Finding Discussion Implication
Need for lab space in University 
City with terms supportive of 
Series A / Series B company 
status with limited ability to 
enter into long-term obligations.

• University City location is seen as critical for both 
cell/gene industry and life sciences, generally. 
Academic-industry synergy and workforce 
access issues, however, are particularly acute 
for the former due to  the evolving nature of the 
production process. 

• Challenging to develop spec space through purely 
private investment because of limited leasing 
horizon, credit status of companies, and unclear 
pipeline of companies

• Not viewed as a cell/gene industry only issue –  a 
life sciences growth challenge more broadly.

• 3 to 5 years leases, ability to migrate 
space as needed w/o lease issues to 
reduce need to “over-lease”.

• 10,000 SF to 25,000 SF, possibly 
50,000 SF to 100,000 SF, depending on 
manufacturing strategy.

• Note there is a wide variability in the 
space requirements – from a property 
perspective flexibility is key

Difficulty in creating core / 
shell including containment 
for process development / 
manufacturing space for early 
stage CELL therapy in particular 
given its requirements & 
expense and tenant financial 
limits.

• As described earlier, manufacturing is seen as the 
critical advantage in the CELL therapy world.

• Current city incubator space options are 
somewhat inflexible in design for expansion, 
limited ability to support viral vectors, shared 
equipment models don’t work for tracking 
requirements, cross contamination risks exist.

• Because production process requires 
containment facilities, separate suites for 
individualized cell production, and isolation 
options, risk profile for private speculative 
development is too high particularly with unclear 
future tenant pipeline

• Need to lower risk profile for   
development of incubator and early 
stage production space that supports 
cell and gene therapy companies

• Likely solution is some type of public 
subsidized “buy down” of capital costs 
to support core & shell expense issues
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Finding Discussion Implication
Present backlogs for local 
institutional gene therapy 
manufacturing capacity for 
Phase I & possibly Phase II trials 
equals 2 to 3 years. 

Advancing from Phase I clinical 
trials to Phases  II, III, and 
ultimately to market, can be 
particularly  challenging, but 
critical to the strategy for these 
companies.

• “Private capacity exists but perhaps not at a cost 
people are willing to pay.”

• Companies in development are “solving” 
manufacturing needs in real time because their 
funding requires it.

• Phase 2 clinical trial capacity and clinical product 
approval “product comparability” requirements 
are challenges for these Phase I relationships 

• Depending on the institution or CDMO intellectual 
property issues are also a consideration

• Given the timeframe of locating, 
designing and building a facility, new 
construction is for a future pipeline

• And because production process is 
rapidly evolving the design needs to be 
adaptable to new technologies

Monitor state of art cryogenic 
logistics requirements and 
capabilities among vendors 
and service suppliers to 
ensure Philadelphia remains 
competitive

• Data & analytics requirements are evolving, 
but may not lend themselves to a specific 
infrastructure solution at this time. 

• “Ideal situation would be a local version of Fisher 
Cryo facility in Maryland.”

• The capabilities of the regions’ airports 
as well as customs expertise needs to 
be monitored.

• Developing this distribution / handling 
expertise could be a source of 
comparative advantage  

There is a critical need for 
industry to ship to other 
locations so the entire cold 
chain from production through 
shipping to clinic needs to be 
considered.

• Patient monitoring  is an important element of this 
emerging industry but the paradigm from a patient 
monitoring perspective is still evolving

• For cell therapy the entire process from apheresis 
through therapeutic intervention requires 
continual tracking because it is an autologous 
process

• Monitor evolution of IoT / 5G and 
how it may play a role particularly 
for autologous product tracking and 
monitoring.

• Track evolution of requirements to 
determine if this becomes a separate 
service offering / company recruiting 
opportunity

12



Given the time frames required to develop these projects, and the fact that other markets either have lab space or incubators, plus 
the time required to develop multi-tenant facilities, activity needs to begin as soon as possible in order to not lose 
opportunities.
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Critical Infrastructure 
Development

Develop a Multi-Tenant 
Manufacturing Facility

Support a Cell and Gene 
Therapy-Capable Incubator 

in UC

Create Lab Space Targeted 
to “Series A / Series B” 

Companies in UC

Strategy Elements to Create Critical Infrastructure

• Form a partnership to develop 
this facility

• Leverage local expertise in the 
design and operations of facility

• Up to 75,000 SF provides a facility 
consistent with similar facilities.

• Consider public subsidy for 
core and shell enhancements in 
potential development projects 
to support cell and gene therapy 
proof of concept development.

• Up to 10,000 SF can support 6 -8 
very early stage companies.

• Create a business model with a 
capital stack and credit guarantees 
that will allow for flexibility in 
leasing terms

• Review potential for conversion of 
existing office space to lab space

• Develop additional nodes in 
City that will support facility 
consolidation / “campus”  
development for established 
companies, thereby opening now 
occupied lab space.

•  Up to 100,000 SF.



MARKET CONTEXT



15

Cell and Gene Therapy Is Active Globally
Globally, clinical trials for cell therapy (including 
gene modified cell therapy, or GMCT) make up 
the majority of current clinical trials. Overall, 
most of these therapies are currently 
in Phase II trials. There is a high 
attrition rate between Phase II and 
III.*

Trials by Approach

Gene
362, 
37%

Cell 
263, 
26%

GMCT
362, 
37%

Cell therapy is 
the majority of 
trials activity, 

globally.

Source: NP analysis of ARM State of Cell and Gene Therapy - 2018 

*Source: Phase 2 to Phase 3 clinical trial 
transitions: Reasons for success and failure in 
immunologic diseases. Dhavalkumar D. Patel, MD, 
PhD, Christian Antoni, MD, PhD, Steven J. Freedman, 
MD, PhD, Marc C. Levesque, MD, PhD, John S. Sundy, 
MD, PhD

      Gene

• Phase II = 210

• Phase III = 32

 
      GMCT and Cell Therapy 

• Phase II = 365

• Phase III = 49
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The US Represents 44% of Development Pipeline
Years of research and development create a pipeline of cell and gene therapies at multiple phases.

2018 US Product Development Activity 
Medicines in Development by Disease and Phase 289 

PRODUCTS

Source: PhRMA Medicines in Development 
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How Many May Become Products? 
Only a small percentage of products in the development pipeline ever reach market. MIT FoCUS estimates 40-60 product launches 
in cell and gene therapy - about 10-14% hit rate on 443 products.  (MIT NewDigs Oct 2018)

Approximately half of projected approvals are cancer-related.

(Note: Present rate out of Phase 1 is 5% which is lower than 9.6% average of other biologics- study assumed with more experience rate would improve)

Source: MIT FoCUS Oct 2018
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Product Acceleration Through Clinical Trial Process Drives Manufacturing Decision-Making 

• The orphan drug status of many of these therapies leads to faster “approvals” to the market. 

• From the interviews and research, essentially if initial indications from Phase 1 clinical trials are positive, manufacturing 
considerations begin almost immediately.

• Most products know their viability within 2 to 3 years, rather than the more typical 10+ years.

• Based on reviews of 10-Ks and investor relations statements, as well as analyst reports, demonstrating manufacturing 
capacity is a key part of the valuation.

Trial lengths for a sample of 71 completed (or terminated) Phase III trials of cell and gene therapies. Source: MIT FoCUS Oct 2018

By Year 5, 90+% of trials know 
their clinical approval status.

By Year 3, the 
probability of the 
trial continuing 
to Year 4 falls 
significantly 
because it is either 
approved or 
terminated.
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Manufacturing Is Strategic ... For now.
• 80% of companies surveyed will keep at least some portion 

of their manufacturing internal. 

• Geography is substantially less important than the tech-
transfer process with the CDMO.

• From the interviews: 

• Manufacturing is a bottleneck but it’s facility and 
process (time, complexity, quality, etc).

• Manufacturing is the comparative advantage 
because of complexity - “secret sauce”, still more 
“art than science” – concerns about CDMO & 
IP.

• Identified concerns about transition from Phase 
I manufacturers that can’t support transition of Phases II 
or III.

• Technology is changing fast – CDMOs working hard 
on closed loop systems, accelerating processing time.

• Huge variability in process approach, scale of product 
need makes it difficult to predict physical footprint.

• Approval window is often faster than older types of 
therapeutics, forcing quicker decisions on manufacturing.

• Biotech / pharmaceutical companies typically make 
manufacturing decision early in Phase II (Average 2.04, Knect 
365).

• Contract Research and Manufacturing firms think it should 
be earlier (closer to  middle of Phase I).

Role of Geography in Selecting CDMO
Knect365 Survey

Manufacturing Strategy
Knect365 Survey

Both
32%

Internally 
48%

Externally 
20%

Centralized Local Regional

7%

10%

13%

By 
comparison 
58% cared 
about tech 

transfer 
process.
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There Has Been a Rush of Acquisitions, Capacity 
Expansions and Innovative Manufacturing  
Joint Ventures to Secure Manufacturing 
Capacity

US CDMO Announcements
• Lonza Pearland TX 300ksft

• Lonza Portsmouth NH

• apceth Allendale NJ

• Paragon – Harmans MD 150ksft

• FujiFilm – College Station TX

• Brammer – Apalachua FL

• Millipore Sigma – Carlsbad CA 12ksft

• City of Hope / TGEN – Phoenix AZ

• Mustang Bio – Worcester MA 27ksft

• Avexis (Novartis –  Durham NC, Longmont CO 
(700ksft)

• Bluebird – Durham NC

• Orchard – Fremont CA

• Autolus (UK) -  Gaithersburg MD

Acquisitions
• Novartis – CellforCure

• Fisher - Brammer Bio

• Hitachi – apceth BioPharma GmBH

• Catalent – Paragon Bio

• Since 2017 this research counts at least 17 
announcements related to gene and cell therapy 
manufacturing acquisitions or capacity expansions.

• For those projects that reported the information, this totals 
at least 1.5M SF of space for manufacturing and 
distribution. Most of this space is primarily but not exclusively 
targeted for gene therapy. 

• Acquisitions have also been critical path for securing manufacturing 
capacity. In 2019 two major manufacturing acquisitions were announced.  
Brammer Bio was purchased by Fisher Scientific for $1.7B. Catalent 
acquired Paragon Services for $1.2B.  

• Another interesting development is “swing capacity”-  deals through 
manufacturing JVs like Sanofi – Lonza in Europe.  These deals are structured 
to provide swing capacity for companies through the unneeded capacity 
marketed by contract manufacturers. Similarly, through the research and 
interviews, it was learned that companies are leasing suites within CDMO 
facilities without using the CDMO process expertise.  

• Additionally, venture firms and public sector development agencies are 
creating specialized multi-tenant manufacturing space 
to support early stage cell and gene therapy product development. 
Examples include Elevate Bio outside of Boston and Catapult UK 
outside of London (see appendix for more details)
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Interviews were open-ended discussions 
focused on addressing a key question: 

What do you see as needed 
to grow and potentially 
accelerate growth of 
Philadelphia cell and 
gene therapy sector?  

For the company interviews, 
we asked them to describe 
their journey. 

The interview results 
grouped into 3 main 
categories:

• Space

• Location

• Skills / Knowledge

• Incubator Space: under 1,500 SF of space, newly emerged from university 
labs – largely seed and angel funded, pre-clinical trial

• Series A / Series B:  received one or two rounds of venture funding, in clinical 
trial phase, in product and process development, space needs minimum of 
10,000 SF up to 25,000/30,000 SF.  

• The transition between Series A to Series B, both as a product 
development process and company, was noted as a critical stage.  From 
a product development process, the movement from pre-clinical to 
Phase I and then to Phase II trials create a series of challenges including 
intellectual property issues on process development, COGS expense, 
analytical comparability of product with change in manufacturers, 
among others. These are significant considerations.  As a company, the 
additional hires, burn rate, long term liability creation, and meeting space 
needs are all important aspects of the company growth. 

• Scale to Production: An approved product, building out staff across domains 
such as marketing, regulatory, clinical, etc.  Space needs vary but +100,000 
SF is not unusual

• Full Scale Company: Review of companies’ 10Ks with products in cell / gene 
therapy space show square footage ranges between 300,000 SF to 550,000 
SF. Variation depends on manufacturing requirements and strategy. 

Space
It was noted that space was available in the region because of a once larger 
pharmaceutical presence - principally in the suburbs.  Unique to cell and gene 
therapy is the need for BSL2 level containment facilities.   Space needs can be 
separated into four different categories based on the stage of development:

Perspective from the Philadelphia Cell and 
Gene Therapy Community
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Location

As noted earlier, there is space available in the region including  incubator 
space in the suburbs.  However, it was repeatedly mentioned that University 
City was seen as critical because:

• The industry is still in its early stages and there is a desire/
need to concentrate expertise. 

• The necessary interchange between academic 
expertise and the companies - particularly related 
to the process and product development 
questions.

• Access to 30th Street Station broadens an 
already deep talent pool, and facilitates 
connections to investors and regulators  
along the northeast corridor.

• Kendall Square in Cambridge was often 
cited as the example of the physical 
and intellectual density Philadelphia 
needs to replicate. (See map at end for 
comparison.)

Skills / Knowledge

The talent equation was considered by many as the potential long-term 
limiting factor to developing the cell and gene therapy industry.  The 
talent equation is not one of “brains” but one of brawn/scale.  Can we get 
enough process development expertise, product development expertise, 
next generation cryo, marketing, regulatory – company building staff?  Our 
interviews suggested that many of the companies in the Philadelphia 
region had been able to repatriate mid-level and senior management 
pharmaceutical experts that were commuting to Boston.  What is not clear 
to several of these companies is where the next pool of talent - needed to 
support the continued growth of these companies - will come from.  



PHILADELPHIA’S 
COMPETITIVE POSITION
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A Leader by Many Measures

When looking at cell and gene therapy comparative 
measures, the Philadelphia region consistently is among 
the top regions across many of the key metrics.

NIH Prime Awards ($m)
Cell Gene Therapy
Single Year 2017

Companies
Deal Forma Database
Through August 2019

Funds Raised (Billions)
Deal Forma Database
Through August 2019

Hiring
Indeed.com +50 miles

4/8/19
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Real Estate Summary Comparison
Boston has more lab space than 
Seattle, NYC, Research Triangle and 
Baltimore/DC combined.  

Identifying the amount of square footage 
of incubator space was difficult 
because the space is typically part 
of a larger facility. Our research 
did not find any incubator space 
specifically targeted for cell 
and gene therapy companies.  
However, in the Boston market, 
a facility is being constructed 
by ElevateBio to serve as a 
multi-tenant manufacturing 
facility targeted for cell and 
gene therapy companies.

Total Lab Space 
MSF

$ NNN
Bio 

Incubators

Boston/Cambridge 22 $83  9

San Francisco/South 
San Francisco 

15 $63  14

Seattle 3 $47  3

New York City 2 $80  3

Research Triangle Park 
in Raleigh, Durham, and 
Chapel Hill

7 $19  4

Baltimore/DC 8 $32  2

Philadelphia 1.7 UC / 9.5 $55 / $28 6
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Mass Life Sciences Center (MLSC)
During the interview process, the $1B Massachusetts Life Science Initiative was frequently cited as an example of something 
needed in Pennsylvania. 

Accordingly, a deep dive was performed to help the Philadelphia Life Science community understand what is, and is not, funded in the 
MLSC.

• Of the reputed $1B, only $677M was spent over 10 years. 

• It is split between tax credits, capped at $25M annually. 

• And bonding authority (Cap Projects) for facilities.

• Facilities can be institutions but are not companies.

• Vast majority of money has flowed into state schools.

• Lab Central Phase 1 funding came with restrictions 
to ensure facility was focused on incubation caps 
applicants to capital raise less than $7.5 million or 
trailing 12-month revenue of more than $3 million.

• $600m+ reauthorized in 2018 over 10 years. Distribution of 
Spending to Date

$677m since 2007
Capital 

Projects 
65%

Equipment
3%

Workforce
4%

Research
4%Grants Loans

5%

TIP
19%

Capital Projects Amount $M
UMass System $ 257.0
Community Colleges $27.2
Dana Farber $14.0
Lab Central $9.5
Harvard $9.2
CHOB $6.2
Brigham $2.6
MIT $1.8
State Institutions Subtotal $327.5
Grand Total Capital Projects $434.5
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Mass Life Sciences Job Creation  
Tax Incentive Program
• Must become a certified life sciences company 

through MLSC – not exclusively “biotech” focused.

• Requires an application process – not granted by right.

• Monitored annually with adjustments for missing job targets.

• Credit value is approximately $15,000 per job.

• Maximum allocation is $25M annually.

Declined
8%

Terminated
32%

Awards in Effect
60%

Eligible Components

• Refundable 10% Investment Tax Credit

• Refundable Research Tax Credit

• Special Sales Tax Exemption

• Extension of Net Operating Losses to 15 years

• Refundable FDA User Fee Credit

• Life Sciences Research Credit

• Deduction for Orphan Drug Clinical Testing

• Elimination of Sales Factor Throwback

• Construction Sales Tax Exemption

$201M TIP granted 
since 2007 
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Mass Life Sciences Center FY 2018 Allocations FY2018 capital projects were primarily focused on 
supporting research and training projects related 
to National Institute for Innovation in 
Manufacturing Biopharmaceuticals (NIIMBL) 
matching funds. 

NOTE: NIIMBL is based in Delaware.

Capital Funding

Allocation of FY 2018
$26M

Capital
18%

Workforce
1%

Grants 
Loans

4%

TIP
77%

WPI SPIDER PROJECT Capital NIIMBL $140,000
UMass Lowell 
Lyphilization

Capital NIIMBL $1,000,000

MIT/WPI Blended 
Learning Cell Therapy 
Course

Capital NIIMBL $599,696

MassBiologics Capital NIIMBL $447,566
UMass Lowell Capital NIIMBL $250,000
Berkshire Innovation 
Center

Capital earmark $2,300,000
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Texas Cancer Prevention & Research Initiative 
(CPRIT)
• Consists of 3 major elements

• Supporting academic research including faculty recruitment

• Product development

• Cancer prevention

• Total bond funding authorization of $3B approved in 2007 
with authority expiring in 2023

• Subject to voter renewal in 2020 but endorsed by both 
houses of the Texas Legislature in 2019
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CPRIT Activities over Length of Program (through 2018)

Academic Research Product Development Prevention

• $1.55B in funding

• Supported 2 additional NCI cancer 
centers

• Funded recruitment of 159 PI’s and 
$900m of launch & support grants

• Financed 43 core facilities

• $380m in product development 
funds 

• Provided funding for 30 biotech 
firms

• Funding is for therapeutics, 
diagnostics, & devices 

• 90% is for therapeutics

• $223M in prevention and patient 
education

• 21,000 genetic tests

• 1.2m cancer screenings
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CPRIT Recipients - $10M or more

From inception thru 6/20/2019

Recipient Academic Research CPRIT Scholar Prevention
 Product 

Development 
Grand Total

Grand Total 1,079,101,702$                  557,536,557$        235,160,606$        411,198,243$        2,282,997,107$        
The University of Texas Southwestern Medical Center 241,227,168$                      177,725,527$        31,257,389$          450,210,084$            
The University of Texas M.D. Anderson Cancer Center 290,517,251$                      110,562,426$        22,105,868$          423,185,545$            
Baylor College of Medicine 198,502,507$                      74,500,000$          19,485,115$          292,487,622$            
The University of Texas Health Science Center at San Antonio 53,152,118$                        23,892,505$          16,508,373$          93,552,996$              
The University of Texas at Austin 42,979,017$                        40,000,000$          3,862,846$            86,841,863$              
The University of Texas Health Science Center at Houston 47,941,300$                        22,506,000$          13,023,285$          83,470,585$              
Rice University 14,117,193$                        47,104,127$          1,190,720$            62,412,040$              
The Methodist Hospital Research Institute 21,459,150$                        22,986,494$          44,445,644$              
The University of Texas Medical Branch at Galveston 20,680,263$                        7,881,402$            12,113,759$          40,675,424$              
Texas A&M University System Health Science Center 24,197,313$                        1,800,000$            10,884,663$          36,881,976$              
Texas Tech University Health Sciences Center 20,836,445$                        2,539,259$            12,450,759$          35,826,463$              
Formation Biologics Corporation 31,600,000$          31,600,000$              
University of Houston 15,656,764$                        10,000,000$          1,921,585$            27,578,349$              
Mirna Therapeutics, Inc. 27,062,530$          27,062,530$              
Molecular Templates, Inc. 25,800,000$          25,800,000$              
Statewide Clinical Trials Network of Texas (CTNet) 25,213,675$                        25,213,675$              
Cell Medica 24,313,812$          24,313,812$              
Bellicum Pharmaceuticals, Inc. 22,627,026$          22,627,026$              
Aravive Biologics, Inc. 20,000,000$          20,000,000$              
Korysso Therapeutics, Inc. 19,953,624$          19,953,624$              
AERase, Inc. 19,806,145$          19,806,145$              
Immatics US Inc. 19,652,175$          19,652,175$              
Texas Tech University Health Sciences Center at El Paso 1,500,000$                          2,000,000$            15,800,923$          19,300,923$              
Salarius Pharmaceuticals LLC 18,668,717$          18,668,717$              
CerRx, Inc. 17,783,916$          17,783,916$              
Beta Cat Pharmaceuticals, LLC 15,908,085$          15,908,085$              
Pelican Therapeutics 15,245,222$          15,245,222$              
Medicenna Therapeutics, Inc. 14,140,090$          14,140,090$              
Hummingbird Bioscience Pte Ltd 13,116,095$          13,116,095$              
Caliber Biotherapeutics 12,808,151$          12,808,151$              
The University of Texas at Dallas 12,455,726$                        12,455,726$              
ESSA Pharma Inc. 12,000,000$          12,000,000$              
DNAtrix, Inc. 10,813,623$          10,813,623$              

Programs
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2018 Faculty Recruitment Spending

• Note that funding is only for recruited and accepted offers.

• Funding is based on status with a base level of $2M.

• Established faculty recruitment support is approximately $6M.

Source: 2018 TCPRIT Annual Report
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Other Interesting Exemptions / Incentives from Competitive Regions
Montgomery County MD

Development Impact Tax Exemption
• Life sciences companies constructing new 

facilities are exempt from the County’s 
development tax, which is imposed on all 
other new commercial development.  For 
office, this can range from $6 to $20/SF.  

Systems Development Fee Exemption
• The local water authority can waive 

the sanitary/water fixtures fee in a new 
biotechnology or manufacturing project 
(again, biotech is the one industry that 
enjoys this exemption) in an amount up to 
$50,000/year/per project. 

Life Sciences Center Zone Development Bonus
• In the County’s Life Sciences Center zones, 

the square footage of space in a new 
project used exclusively for mechanical 
equipment is excluded from the project’s 
maximum density calculation, thus allowing 
a project to be built bigger than what is 
allowed by right. 

• “Stackable” 5% investment credit to 
recipients of MD State Bioinvestment 
Credit –combined stack can be 55% of 
investment.

Other Programs
North Carolina Biotechnology Center
• $135M over 35 years

• 172 research & equipment grants

• Range $5K to $200K

• 138 business financing grants

• Range $47K to $500K

Notable incentives that have 
expired

San Francisco

• Payroll Expense Tax Biotechnology 
Exclusion

Washington State

• Biotech Medical Device R&D credit
• Life Sciences Discovery Fund

New York City

“$500M initiative”  
• Unclear how much is funded.

NYEDC Life Sciences Expansion Fund
• Application driven fund – may have $50M 
$100M “Cornell Tech style” Applied Life 
Science Hub 
• RFP issued March 2018 – status unclear
Biotechnology Tax Credit against General 
Corporation Tax or Unincorporated Business 
Tax ($200M over 10 years)
• Eligibility criteria includes: 

• No more than 100 full time employees 
(75% in NYC), 

• R&D to Net Sales ratio of greater than 
or equal to 6%, 

• Less than $20M in gross revenue for 
previous year

• Credit allows up to $250K/year through:

• 18% of R&D for emerging tech

•  9% of qualified research expenses

• 100% of high-technology training 
expenses (up to $4,000/employee/
year)



CREATING THE REQUIRED 
CRITICAL INFRASTRUCTURE 
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Summary of Critical Infrastructure Findings
Finding Discussion 
Need for lab space in University City with terms supportive 
of Series A / Series B company status and limited ability to 
enter into long term obligations.

• 3 to 5 years leases, ability to migrate space as needed w/o 
lease issues to reduce need to “over-lease”.

• 15,000 SF to 25,000 SF, possibly 50,000 SF to 100,000 SF, 
depending on manufacturing strategy.

• Not viewed as a cell/gene only issue –  a life sciences growth 
challenge more broadly.

Difficulty in creating core / shell including containment for 
process development / manufacturing space for early stage 
CELL therapy in particular given its requirements & expense 
and tenant financial limits.

• As described before, manufacturing is seen as the critical 
advantage in the CELL therapy world.

• Current space options are somewhat inflexible in design for 
expansion, shared equipment models don’t work for tracking 
requirements, cross contamination risks.

• Additional need for advanced environmental management 
systems such as air handling.

Present backlogs for local institutional gene therapy 
manufacturing capacity for Phase 1 and possibly Phase 2 
equal 2 to 3 years. 

• “Private capacity exists but perhaps not at a cost people are 
willing to pay.” 

• Companies in development are “solving” manufacturing needs 
in real time because their funding requires it as described 
earlier.

• As noted before, unlikely to be able to meet current need with 
a new ground up facility in the time frame required.

Keep an eye on maintaining state of art cryogenic and 
logistics capabilities.

• There is a critical need for industry to ship to other locations.
• “Ideal situation would be a local version of Fisher Cryo facility 

in Maryland.”

Evolving data and analytics requirements but may not lend 
themselves to a specific infrastructure solution at this time. 

• Monitor evolution of IoT / 5G and how it may play a role 
particularly for autologous product tracking and monitoring.
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How to Get More Lab Space in University City
A Three-Part Solution

1. Develop new construction.

• Create new project through a new PIP (public institution private 
partnership). 

• Described in more detail on the next page.

• Leverage private development projects under consideration.

• Use public incentives to support incubator space 
with core and shell supportive of cell and gene 
therapy research

2. “Decant” back office / reposition buildings as 
appropriate in University City that meet life 
science requirements based on floor plates, floor 
to ceiling heights, etc.

3. Create additional nodes in city to support 
growth, scaling and consolidation of facilities, 
as business elements such as clinical 
production become less dependent on UC 
proximity.

This approach provides Philadelphia 
with a company life-stage infrastructure 
model to meet evolving needs of life 
science community and promote 

recycling of incubator & Series A / Series B 
space, rather than continually needing 
to create difficult-to-develop space.
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What a Lab Space Partnership Might Look Like

Series A/Series B Lab Space

• Public sector:  help “buy down” capital expense: 

• Capital grants

• Land contributions

• Mezzanine financing to change credit mix

• Sources such as New Market Tax Credits.

• Institutional role: Anchor credit tenant 
and/or lease guarantor to support 
financing: 
• Structure lease guarantee to manage 

balance sheet implications.

• Anchor tenant - condo structure?

• Provide some of the financing.

• Private sector/ Nonprofit Developer: 
responsible for balance of building.

Some Criteria to Consider

• Find a way to balance use of institutional credit capacity and 
level of return to any private investment partners

• Do not allow facility to become captive to an institution(s).

• Ensure a portion of the space is reserved for Series A / 
Series B as a condition of public resources.

Consider providing a public subsidy to support developing 
incubator lab space with core and shell supportive of cell and 
gene therapy companies with stipulations similar to the original 
Lab Central building in Cambridge regarding tenancy.
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Moving University City Lab Space Forward

Action Items Key Discussion Points 

Support New Construction • Is the development partner for lab space a private developer 
or a new nonprofit of an existing entity?

• Determine clear goals / criteria to justify subsidies and 
guarantees.

• Hold a “make vs. buy” discussion among key 
stakeholders.  

Decant/Reposition Existing Office Space as 
Appropriate

• Identify uses in buildings that can be more readily moved 
cross-matched against floor plates and ceiling heights, 
ownership, leases, generate rough order of magnitude 
conversion costs.

Create Additional Nodes in the City • Revisit existing planning documents. 

• Take deeper dive into connectivity to UC. 

• Identify requirements to become pad ready.
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Creating a Multi-Tenant Manufacturing Facility

Concept 

• Proximate to University City (good connectivity to 
minimize windshield time).

• Multi-tenant facility, designed to support gene & cell 
therapy process development and manufacturing:

• Learn from Catapult UK experience (see Appendix): 

• Too small for number of production facilities.

• Scheduling of distribution, warehousing, etc.

• Local knowledge exists about its operations.

• ~50,000-70,000 SF flexible & modular, 3 to 4 1,400 
SF individual production suites. 

• Sited on a location able to add modules.

Considerations 

• Market opportunity could / should be larger than 
homegrown Philadelphia companies.

• ElevateBio (see Appendix) first tenant is company from 
Houston, AlloVir.

• Could be an independent operating company. 
• Mix of tenants and own CDMO/QAQC.

• CON: business risk level & capital risk.

• Examples include:

• Brammer / Florida Biologix (UFlorida)

• MassBiologics Southcoast (UMASSMed)

• Gates (Denver Institutional Partnership)

• Could be “infrastructure” - owned by an entity, 
operated by contractor(s).

• Contractor part of investment team is an option.

• Con: costs of removing them if they fail to 
perform.
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“Kendall is more 
concentrated”

“Edges of University 
City seem like you are 
out of the action”

“Physical scale and 
travel times of the two 
districts are similar, 
depending on where 
you draw lines.”

“Mix of users is 
different, as well as their 
placement in district. 
University City is more 
institutional, with UPenn 
campus sitting in the 
middle.  MIT sits like 
Drexel - on the edge of 
the district.” 

“The reality for 
University City is that 
the edges are where 
the action is.”

University City District • 729 Acres
Geography smaller than UCD, ends at 42nd “Market 
St” ~90 acres

Observation: UC is institution-centric, with the largest 
major institution in the center of the District.

4 pm travel time from Drexel to Pennovation is:

• 2.4 miles
• 17 min drive / rideshare
• 30 min pub trans 
• 11 min bike ride
• 33 min walk

Kendall Square • 634 Acres
Geography based on the Brookings Benchmarking 
Study Core Kendall Sq/Binney ~150 acres

Observation: MIT located at the periphery, with start-
up spaces (Lab Central, Engine, Smart Lab) near, but 
not next to, campus

4 pm travel time from IBM Watson Health to Sanofi 
Memorial Parkway is:

• 2.4 miles
• 12 min drive / rideshare
• 25 min pub trans 
• 13 min bike ride
• 39 min walk

Comparing University City to Kendall Square

Geography based on the Brookings Benchmarking Study
Core Kendall Sq/Binney ~150 acres

4pm
From IBM Watson Health to Sanofi Memorial Parkway is
2.4 miles
12 min drive / rideshare
25 min pub trans 
13 min bike ride
39 min walk

MIT

KenSq

Novartis

Sanofi

MGH

Pennovation

Smart Lab

Engine
Lab Central

IBM
Akaimai

BiogenAmgen

Wistar

CHOP

Geography smaller than UCD, ends at 42nd

“Market St” ~90 acres

4pm
From Drexel to Pennovation is:
2.4 miles
17 min drive / rideshare
30 min pub trans 
11 min bike ride
33 min walk

Drexel

UPenn

UCSC

Spark

PennMed

USP

30th St

Lechmere

12
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Insights and Observations from the  
Stakeholder Interviews

“Having more next-stage manufacturing expertise around 
execution, scaling, tracking, monitoring.”

“One way to think about hubs is by stage of company 
development - you need both mature and young 
companies in the space and they are symbiotic with a 
flow of jobs back and forth that creates a true hub.”

“Can’t let ourselves get spread out – need to 
have a concentration of activity – field is new, 
still iterative between academic and 
companies.”

“You can scale to commercial in Philadelphia thanks to the legacy 
of pharmaceutical, but not clear where the next generation 
of management is coming from.”

“There is manufacturing capacity in this market – a willingness 
to pay market for that capacity may be a different problem.” 

“Biolabs is good concept but doesn’t work for gene or cell 
therapy – risk of cross contamination with shared equipment, lack 
of flexibility of the space particularly to grow from 2-3 to 7-10 
scientists.”

“Building out a core and shell that can support these types of 
companies is not something likely to happen on a spec 
basis by a conventional investor.”
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“How much does the price of real estate matter to 
companies? It’s more about flexibility. Investors and 
boards of directors are not going sign ten year leases with 
their Series A funds.”

“Density and colocating are really important - lab and office 
space close to others in the industry, hospitals and research 
institutions, airport.”

“Flexible, expandable lab space for Series A / B size companies is difficult 
to find:

• Teams end up distributed across facilities which is not ideal – you 
take the space when you can find it.

• Ability to blend in manufacturing is a nice to have because of 
iterative nature of development and manufacturing particularly for cell 
therapy.”

Interviews Continued

“Cell therapy and gene therapy are different in terms of needs 
and challenges – should really consider them separately.”

“Developing a “core” concentration of talent and 
facilities is critical for growing companies.

Access to 30 Street Station opens up a larger north 
south talent pool.”

“Partnership to fill gaps is possible but it has to be a real  
partnership.”
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Key Words Analysis from Interviews

Ninigret Partners conducted 22 interviews with 
various stakeholders from the Philadelphia biotech 
ecosystem, generating over 22 pages of notes on the 
state of cell and gene therapy development. A word 
cloud generator was used to perform a quick analysis 
that identified recurring themes from the interviews. 

    

     

  

  

    

    

      

     

  

    

 

    

   

     

     

   

    

     

   

      

  

space (77)

companies (56)

manufacturing (50)

building (32)

center (34)

lab (30)

people (30)

cell (26)

infrastructure (24)

penn (29)

science (27)

things (24)

work (26)

etc (23)

facility (23)

therapy (20) think (19)

chop (16)

connected (15)

data (15)

gene (18)

lot (18)

market (16)

needs (16)

patient (15)

product (15)

sqft (15)

years (15)

around (12)

city (13)

clinical (12) commercial (13)

cost (12) create (12) currently (14)

development (12) drexel (14)

health (13) help (14) important (14) industry (14)

invest (14) issues (12)

money (12) months (13)

philly (12) plan (12) price (12)

shared (12)

started (13) support (13)

business (11)

care (9)

community (10)

cros (11)

different (11)

innovation (9) institutions (9)

life (9)

medicine (9) moving (10)

pharma (10) philadelphia (11) pm (9)

process (11) quality (9) real (9) research (9)

sees (10)

spark (9)

stay (10) street (9) talent (10)

technology (9)

ucity (10) university (9) vcs (9)

ai (8) area (8)

chain (8)

core (7)

expect (8)

full (7) getting (7) give (8) grow (8) hard (7)

hub (8) idea (8)

office (8)

scale (8)

services (7)

specific (7) stage (7)

supply (8)

together (8) value (7) vector (7) wistar (8)

yards (7)
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Source: presentation to Cambridge BioSafety Commission, 2018

Manufacturing Example: ElevateBio Overview 
Facility Size: 100,000 SF

ElevateBio Facility in Waltham, MA
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Manufacturing Example: Catapult UK Overview 
Facility Size: 77,000 SF

• Licensed GMP-compliant 
manufacturing center

• Provide support to 
develop new large-scale 
manufacturing systems

• Offers opportunity for 
acceleration of commercial-
scale production 

• Access to established 
international in-bound 
supply chain, and effective 
outbound supply chain, with 
easy access to Heathrow and 
major international transport 
links

• Complete cryogenic storage, 
distribution and logistics

• Designed to be adaptable 
to changing manufacturing 
strategy and growth, allowing 
participants to take on more modules or replicate their module design

• Architecturally segregated modules allow process development while retaining intellectual property (IP) and know how. 

• Management of core operational and quality assurance activities, so participants focus on developing processes.

• Supported by a team of specialists across the cell and gene therapy lifecycle.
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Philadelphia’s Involvement in the National Institute for 
Innovation in Manufacturing Biopharmaceuticals (NIIMBL)
• Based in Newark DE
• UPenn is a member

• 28 funded projects / activities

• Philadelphia Chamber region recipients / project participants include:

• University of Delaware (lead participant)

• Center of Excellence in Host-Cell Protein Analysis

• Identification, Characterization and Removal of Host-Cell Proteins (HCP) in Chinese 
Hamster Ovary (CHO) Monoclonal Antibody Biomanufacturing Processes

• University of Pennsylvania (supporting participant)

• A Novel Perfusion-based 3D Bioreactor for Effective Selection, Activation, and 
Transduction of T-cells for Immuno-gene Therapy

• Development of Course Modules for Certificates and Professional Masters Degree 
Programs in Manufacturing Leadership for Excellence in Cell Manufacturing

• Villanova NovaCell (lead participant)

• A Transcriptome-based model for improved CART Therapy


