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Can you briefly describe your background and experience with gene ther-
apy?
I have worked for 2 years as a cell and gene therapy manufacturing associ-
ate. My job was to assist in the produc�on of blood derived medicine a�er 
it goes commercial or very late phase clinical. Outside of my industry expe-
rience, I have a BA in Biology and one thing I studied a lot was CRISPR.

How has your career evolved within the field of gene therapy, and what 
specific areas do you focus on?
On a personal level, I’m s�ll rela�vely new to the industry. I have worked in 
CAR-T for a year and a half and I worked at a CDMO for 8 months, par�cu-
larly focusing on LVV. On a broader scale, biomanufacturing has changed as 
an industry. Technology has improved significantly over the years, especial-
ly post-COVID.
The use of so�ware to streamline produc�on and regulatory compliance is 
one of the few posi�ves to emerge from the pandemic. One of the most 
useful so�wares I’ve no�ced is eMES, a system that digi�zes process batch 
records to ensure drug product traceability, real �me monitoring, and ease 
of data collec�on for con�nuous improvement. I have observed the com-
panies I have worked for go through transi�ons involving these technologi-
cal advancements.

In your opinion, how has gene therapy evolved in the past few years?
Within the past few years, there has been heightened interest and scru�ny 
in the cell and gene therapy industry. Even though the COVID vaccine is not 
a gene therapy, it has been strongly associated with the industry and for 
understandable reasons. It was derived from a gene therapy research pro-
gram that u�lized mRNA technology.
Now there is more skep�cism around biopharmaceu�cal companies 
because of the governmental response to COVID and the involvement of 
biopharma via the poli�cal revolving door.
Furthermore, there has also been more interest because people realize the 
poten�al these technologies have. This heightened scru�ny has forced bio-
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pharma companies to adopt new methods to increase transparency such as eMES. Also, the increased interest has brought about more 
funding, so it’s the perfect storm.

What are the most significant breakthroughs you’ve witnessed in gene therapy to date?
I helped support the first commercial pa�ent for Lyfgenia, the first len�viral treatment for sickle cell. I helped with the implementa�on of 
eMES for Abecma at BMS and I aided the company during their most significant produc�on ramp ups. The implementa�on of eMES at a 
large biopharmaceu�cal company is an important milestone toward achieving widespread adop�on. Addi�onally, mul�ple successful pro-
duc�on ramps indicate both strong demand for the product and success in its commercial applica�on, further contribu�ng to its broader 
adop�on.

How do you see the current clinical landscape for gene therapy (key diseases being targeted, technology used)?
Cell and gene therapy is trending towards ubiquity. Despite early success proving that CGT is useful, the focus was on rare gene�c disorders 
because the pa�ent popula�on is smaller and the need for treatment was cri�cal. Now that CGT has proven successful on a commercial 
level for rare disorders, the next step is targe�ng more common diseases. One of the most promising indica�ons of this, in my opinion, is 
clinical trials for Type I diabetes. As for the technology, there are 3 that I can speak to. First is CRISPR/Cas9. This technology
was fundamental for rapid covid tes�ng and shows promise in many ways despite serious concerns about side effects and ethicality. The 
others are CAR-T and LVV, they are revolu�onary methods for modifica�ons of immune cells rather than gene�c code.
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What are the key scien�fic challenges that gene therapy faces today 
(e.g., delivery methods, safety concerns)?
Concerns about side effects and ethicality are s�ll a serious considera�on. 
However, an underrated issue is logis�cs, in my opinion. Par�cularly, 
there needs to be more communica�on to achieve a more seamless tran-
si�on from clinical to commercial. This is especially crucial
since changing a process takes so much �me due to the strict regulatory 
requirements.
Addi�onally, if logis�c concerns are addressed, concerns about side 
effects and ethicality will largely be addressed by proxy.

Can you share insights into the most promising gene therapy techniques 
(e.g., CRISPR-Cas9, viral/non-viral vectors)?
One thing that I think is important about CRISPR-Cas9 is the introduc�on 
of base and prime edi�ng. One of the biggest concerns with CRISPR is 
unintended muta�ons as side effects due to imprecision. These advance-
ments allow for more precise gene edi�ng which can open doors to many 
applica�ons in the future. Another thing is CAR-T doesn’t get enough 
recogni�on. Theore�cally, CAR-T therapy can be applied to solid tumors. 
There has been some success but there are s�ll a lot of work to be done.

What advancements in delivery mechanisms (viral vectors, non-viral 
vectors, etc.) show the most promise?
This is a difficult ques�on to answer because all of these innova�ons are 
connected in terms of their scien�fic founda�on and underlying princi-
ples. Also I believe the ques�on isn’t whether they are useful because 
many have proven to be, the ques�on is in what specific diseases can 
they be used for. What’s the most surprising is many have proven suc-
cessful even in the long term. Some CAR-T therapies have pa�ents that 
are healthy a�er many years. I’m surprised that hybrid systems, par�cu-
larly those combining viral and nonviral methods, aren’t discussed more
o�en. They not only hold great promise but also help mi�gate risks, 
making them a valuable area of explora�on.
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What are the most common hurdles encountered in gene 
therapy clinical trials, and how are they being addressed?
One of the biggest hurdles is red tape. As important as regulato-
ry standards are for ensuring efficacy and ethicality, they can 
act as a bo�leneck for addressing breakthroughs whether they 
are completely new drugs or improving an exis�ng process.
Legisla�vely, exis�ng laws have been applied to CGTs and new 
laws have been implemented. Examples of these are the FDA’s 
fast track designa�on, Regenera�ve Medicine Advanced Thera-
py (RMAT) designa�on, and Real-Time Oncology Review 
(RTOR).

How do you perceive the safety profile of current gene thera-
pies? What are the main safety concerns?
I would describe the safety profile of current gene therapies as 
posi�vely dynamic, meaning they are constantly ge�ng be�er. 
The simplest way to explain all of the safety concerns is adverse 
effects, specifically immune responses and off-target gene�c 
modifica�ons.

What strategies are being employed to enhance the efficacy 
and reduce off-target effects?
So one I’ve already men�oned would be hybrid systems, specif-
ically ones with a non-viral component. Hybrid systems mi�gate 
risk because they selec�vely u�lize the posi�ves of different 
therapies and when used in conjunc�on can mi�gate the risk of 
each one while enhancing their efficacy. 
Non-viral therapies are great because they are safe (less likely 
to cause an immune response or adverse gene�c effects). But 
they aren’t as effec�ve as viral therapies. One that hasn’t been 
discussed is transient delivery methods. This means using ther-
apies don’t cause permanent gene�c modifica�ons and instead 
cause a short-term change in a pa�ent’s gene expression.
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Can you explain the importance of long-term follow-up in assessing the efficacy of gene therapies?
Besides the obvious importance of long-term outcomes in medicine, it is especially important to CGTs because modifica�ons to a person’s 
cells or genome can lead to catastrophic health outcomes later in life. Giving a treatment that could only shortly extend a person’s lifespan 
and poten�ally cause them far more suffering is the biggest drawback. Which is why long term follow-ups are crucial to this type of treat-
ment.

What are the major ethical concerns surrounding gene therapy, especially regarding germline edi�ng?
Besides the concerns that have been around about the use of stem cells in general (namely fetal rights and adverse effects), there is the 
unique concern of affec�ng future people. People obviously have no control over their parents’ genes but the deliberate manipula�on of 
people’s genes raises the ques�on of whether we are overstepping natural boundaries. Furthermore there is also the concern of using this 
technology to develop dystopian phenomena like super-soldiers, designer children, etc. 

How do you view the regulatory landscape for gene therapy across different regions (US, EU, Asia)?
Despite the significant differences in the priori�es and protocols of these various regulatory bodies, I think the most important trend about 
the regulatory landscape as a whole is harmoniza�on. There is a big need for na�ons to work together on CGTs. Something that I think has 
changed the landscape is Project Orbis because it is demonstrated that collabora�on is effec�ve rather than daun�ng.
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Do you think current regulatory frameworks are sufficient to 
address the unique challenges of gene therapy, or are changes 
needed?
I think the current regulatory frameworks are handling the chal-
lenges of gene therapy well, but there was always room for 
improvement. It’s easy to point out what outcomes need to be 
changed such as the aforemen�oned problem of balancing com-
pliance and crea�vity. But I wouldn’t be able to point out the spe-
cifics because if I could, I would be a rich man.

What are the biggest challenges in bringing gene therapies to 
market (cost, scalability, regulatory hurdles)?
Besides everything discussed, one thing that is o�en overlooked is 
the workforce. Hypothe�cally if none of those things were an 
issue (cost, scalability, regulatory hurdles), there is s�ll the prob-
lem of skilled labor. As of now, entry level cer�fica�ons for bio-
pharma (let alone CGTs in par�cular) are rare and there is no 
industry standardiza�on like with other licensed healthcare pro-
fessionals.
Furthermore, because nothing out there is standardized and 
therefore there is no “near guarantee” of ge�ng a job if one has a 
background in biopharma. This has a bo�om up effect. People 
entering college will be reluctant to consider this field (if they even 
know about it), people that are working on or have a biotech 
degree will struggle to find work, and people with relevant experi-
ence would struggle to get in. Even if you have secured a job, the 
lack of standardiza�on means people in the industry will take 
longer on average to achieve a certain competency.

How do you foresee the pricing and reimbursement challenges 
for gene therapies being addressed?
I know how it’s being done now but I wouldn’t know how it would 
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be in the future. The reason for this is based in the same logic as my answer for how regulatory bodies need changes: it’s easy to say what 
needs to be done but figuring out how to do it is where the experienced folks would be making a living. Now, what is being done is payment 
plans con�ngent on pa�ent outcomes and I based on what I know, I consider this is an adequate system.

How can gene therapy treatments be made more accessible to pa�ents, considering the high costs?
I would imagine government funding legisla�on dra�ed with scien�fic professionals to cra� criteria for pa�ents to receive the treatments 
would be the best approach.

What advancements in gene therapy do you expect to see in the next 5-10 years?
The only advancement that I can speak to would be about CAR-T, as I have industry experience and learned about it on my own. As I me-
�oned before, theore�cally it can be used to treat solid tumors. This is significant because then CAR-T can be used to treat a wider variety 
of more common diseases such as lung cancer, ovarian cancer, breast cancer, and brain cancer.

Which diseases or condi�ons do you think will benefit most from gene therapy in the future?
Depending on how far in the future, I think a pragma�cally op�mis�c answer is all of them, though it’s too soon to tell for that. Monogene�c 
disorders are most likely the easiest to address in the near future since they involve a single gene, making them simpler to target with cur-
rent techniques.
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How can the field of gene therapy benefit from collabora�ons 
between academia, industry, and regulators?
I think what I men�oned before about standardized cer�fica�ons and 
adequate training would apply here. If ins�tu�ons worked together to 
create solid pathways to success for individuals, we would see changes 
on a very large scale. This is because of a bo�om-up effect wherein 
individuals have adequate incen�ves for their hard work and therefore, 
more people put in more effort to push for be�er outcomes.

Are there emerging trends or technologies (such as AI, machine learn-
ing, precision medicine) that you believe will accelerate gene therapy 
research and development?
Interes�ngly enough, I wrote a LinkedIn post about this topic recently. 
NVIDIA recently implemented a program called NVIDIA Inference 
Microservices (NIM). This is described as “an AI in a box”. There is great 
poten�al for AI to streamline and accelerate drug discovery. I believe
this is important because one of the greatest barriers to innova�on is 
financial burden.
AI could streamline biomarker iden�fica�on for drug efficacy, reducing 
the need for costly methods like mass spectrometry, ELISA, and PCR, 
thus freeing resources for further innova�on. Furthermore, this pro-
gram gives smaller companies access to this innova�ve technology. 
This means that if the technology proves successful, the market can be 
filled with more innova�ve medicine and procedures.

How are pa�ent perspec�ves being incorporated into the develop-
ment of gene therapies?
The only way that I knew of is pa�ent advocacy groups. They sort of 
play as a mediator. They educate pa�ents about treatments and edu-
cate biopharma companies about pa�ent concerns. They have also 
been involved legisla�vely. For example, the 2018 Right to Try bill 
allowed terminally ill pa�ents to access experimental treatments that 
have passed Phase I clinical trials that don’t have FDA approval.
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What role do you see pa�ent advocacy groups playing in advancing gene therapy research?
Ironically I inadvertently answered part of this ques�on in the previous ques�on. But to build on it, pa�ent advocacy groups raise awareness 
for gene�c disorders, which helps to draw the a�en�on of generous patrons. Furthermore, they  also provide financial support for gene 
therapy research through fundraising or government grants.

What advice would you give to early-stage researchers or companies entering the gene therapy space?
Communica�on with people experienced in commercial produc�on is the key to long term success, especially for developing companies. 
Interdepartmental communica�on is more important in biopharma than any other industry because of all the regulatory hurdles that make 
con�nuous improvement financially and temporally burdensome in the most Herculean fashion.
Ge�ng things as close to perfect the first �me around counts for a lot. It can mean the difference between success and stagna�on.

What are the cri�cal success factors for a gene therapy program, in your experience?
One of the most overlooked factors is delega�on. CMOs, CDMOs, CROs, and similar life sciences outsourcing organiza�ons are cri�cal to suc-
cess. CGTs are expensive and therefore require significant cash flow to be sustained.
Organiza�ons like this increase the chances of a company scaling up in a �mely manner, which increases their financial viability. Further-
more, these companies help with the other factors like pa�ent recruitment strategies, quality, compliance, clinical trial design, technology, 
innova�on, etc.
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What is your personal vision for the future of gene therapy? What should the next big focus be?
My personal vision for the future of gene therapy involves the financially viable ubiquity of industry standard cer�fica�ons and the use of 
CGTs in enhancing the quality of life for the average person. For example being able to use CGTs to develop personalized exercise and nutri-
�on plans based on a person’s gene�c makeup.
I think the next big focus should be valida�ng more advanced delivery systems to reduce side effects and increase efficacy.

Is there anything else you believe is important for the broader scien�fic or medical community to understand about gene therapy?
Unfortunately, CGTs are a double edged sword. They demonstrate both danger and promise, making it especially important to allocate 
resources toward shaping public percep�on. Misinforma�on could hinder their acceptance and impede progress.

What do you think will be the single biggest challenge and opportunity for the future of gene therapy?
The greatest challenge and opportunity lies in developing or enhancing drug delivery systems that are both efficient and cost-effec�ve, all 
while maintaining the highest levels of efficacy. This might fall under idealism now, but if the field keeps advancing like it has been doing, it 
might become a reality.
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