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Welcome to the inaugural PODD: 
Partnership Opportunities in Drug 
Delivery newsletter. 

As we celebrate 10 years of PODD, 
we are excited to launch this quarterly 
publication, to highlight different voices 
making an impact and advancing the 
field of drug delivery. The newsletter will 
capture a wide range of perspectives on 
drug delivery technologies, from biotech 
and large pharma, to academics and 
patient advocates.

The global drug delivery market is 
expected to grow exponentially over 
the next decade. With key reasons 
for growth including drug innovation, 
technological advancements, new 
products, an increase in biologics, chronic 
diseases and an expanding geriatric 
population, we will continue to address 
the latest developments at the annual 
PODD conference, as well as at the Drug 
Delivery West event. Our drug delivery 
podcast series will also serve as a reliable 
source to support the dissemination of 
timely information from the events.

With the conferences, podcasts and 
quarterly PODD newsletter, our goal is to 
provide helpful insights, ongoing support 
and positive inspiration for the drug 
delivery community. 

Sincerely, 

Welcome Letter
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Allen Templeton, PhD, is the Vice President 
of Pharmaceutical Sciences for Merck. In his 
keynote at PODD 2019, Templeton spoke 
about the strategy of utilizing drug delivery 
systems and the effect of drug delivery 
technologies on the Merck R&D pipeline.

During his talk, Templeton touched on flexible 
manufacturing to meet the need of treating 
more complex, but also more niche, diseases. 

Flexible manufacturing is a marked departure 
from the large-scale manufacturing in the past. 

In an area like oncology, any forward motion in treatments 
has come from major revolutions in human biology. 
“We’re seeing a vast array of different ways to interrogate 
targets happening, beyond the classic small molecule,” 
says Dr Templeton. That drives different drug delivery 
solutions and different routes of administration, all on a 
smaller production scale. 

“We don’t need to make five billion tablets a year, but 
we need to be able to make a lot smaller [volume] on a 
lot more complex manufacturing platforms.” To achieve 
this, Dr Templeton advocates for “flexible manufacturing,” 
which can more quickly, cheaply and successfully meet 
the needs of a changing pipeline. 

Dr Templeton identifies flexible manufacturing as meaning 
plants that can be rapidly turned over to develop new 
products; a shift from large-volume plants to replicable, 
small-volume plants; and geographically distributing the 
products to the patients that need them. 

Dr Templeton envisions one way a flexible manufacturing 
plant to look and operate as similar to an airport terminal: 
a central corridor servicing people’s needs with podular 
or modularized plants plugged in. Those plants could be 
taken in and out as necessary, or adapted to make room 
for needs on demand. 

Merck recently broke ground on an over $350 million 
project that straddles the line between R&D and 
manufacturing. In their Formulation, Laboratory and 
Experimental (FLEx) Center, they’ll combine different tools 
of flexible manufacturing: podular configurations, modular 
facilities and digital manufacturing concepts, among 
other approaches. 

“Pods” are cleanrooms staffed by 10 to 15 people, 
manufactured as self-contained entities that operate 
on their own. They can be moved or reconfigured 
readily. They can also be copied to exactly replicate the 
conditions in which the process was created. 

The established system of drug manufacturing is the 
static, massive facility that can produce millions of 
tablets, treating common diseases, such as cholesterol, 
high blood pressure or diabetes, overseen by technicians. 

Those disease treatment areas are well-established, 
effective and well-served, Dr Templeton says. “It’s not 
likely innovation’s going to bring anything above the bar 
of that standard of care.” 

So now, the pharmaceutical industry has shifted from 
treating these common diseases to focusing on areas 
of unmet need; the next set of problems, in areas like 
oncology, rare and genetic diseases. According to the 
National Cancer Institute, almost forty percent of people 
in the United States will be diagnosed with cancer at 
some point in their lives. The Alzheimer’s Association 
predicts that the number of Americans with Alzheimer’s 
will more than double by 2050, from 5.8 to 14 million. 

The combination of more niche diseases and increasing 
complexity of drug delivery technology doesn’t lend itself to 
the mass-production model. So the model needs to shift. 

Merck partnered with G-CON Manufacturing to provide 
prefabricated podular cleanrooms. In the past, G-CON 
adapted their cleanrooms into containment pods during 
the 2014 West Africa ebola virus outbreak. 

Modular configurations adapt, update or extend existing 
framework. “In this industry, what you need to be able 
to do is rapidly reconfigure facilities,” says Dr Templeton. 
He uses the example of changing around the kitchen, 
bathroom and bedroom in a house. If each room was a 
plug-in mod, it could be as simple as swapping out one 
mod for the other, rather than an extensive and expensive 
complete renovation. 

Exclusive Interview: 
The Case for 
Flexible Manufacturing

We’re seeing a vast array of 
different ways to interrogate 
targets happening, beyond the 
classic small molecule.
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PODD 2019 Keynote Presentation: 
“Modality Fluid Development: 
Tales of Evolving Pipelines and 
Drug Delivery Solutions”
Dr Templeton explained that Merck’s drug 
development pipeline has doubled in the 
last five years and new modalities of drug 
delivery are needed for these and future 
drugs, giving examples of medications 
and modalities Merck saw as promising.

Based on 12 weeks of data, a single 
62mg implant of Islatravir (MK-8591), 
an anti-HIV agent, was estimated 
to deliver concentrations well above 
pharmacokinetic thresholds at 12 months 
and possibly beyond. 

Dr Templeton said Merck was interested 
in attempting to develop a single implant 
for both pregnancy and HIV prevention. 
As a second example, he presented data 
on Keytruda (pembrolizumab), a PD-1 
inhibitor, which, as a first-line treatment 
with chemotherapy for NSCLC, boosts 
response to 50% from 30% for standard. 
Merck is looking for additional agents to 
improve the efficacy to 70%.

Dr Templeton challenged the audience to 
expand patient access through patient 
monitoring, home delivery and non-
provider given therapies, and to develop 
a flexible manufacturing footprint through 
the development of new strategies, 
digitizing and a flexible infrastructure.

Flexible manufacturing is 
a follow-on to where 
medicine is taking us.
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Digital manufacturing involves capturing and using data 
to adapt the product in real time. “What we do now is we 
manufacture and then we go test, and say, ‘Did it work?’” 
says Dr Templeton. When high-speed cameras, process 
analysis, and characterization tools are built into the 
manufacturing technology, manufacturers can intervene 
with digital enablement in every step of the process. 

Beyond being more flexible and more reactive, investing 
in flexible manufacturing is also more cost-effective 
in the long-run. “It needs to be capital-sparing,” says 
Templeton. In previous models, the plant was one, static 
building built years before it was ever used. That ran the 
risk that, when the time came, the needs might have 
shifted, the capacity might have changed, or the drug 
never came through. Once built, it’s difficult to shift a 
facility into a new purpose. That’s lost capital. 

Dr Templeton uses the example of Merck manufacturing 
polymeric rod implants as HIV prevention. “It’s new 
technology,” he says. “It’s relatively small scale, so we 
think in a pod we could make a couple million of these 
a year. But if the market demands were to change, we 
could replicate the pod rapidly.” 

Flexible manufacturing adapts as needs change. If a 
product isn’t working, it could be scrapped and the 
pod or mod immediately reconfigured from scratch. If 
the need increased suddenly, pods could be replicated 
to meet the new numbers. Scaling out through exact 
replication also avoids the knowledge drop that 
often comes from scaling up into larger and larger 
manufacturing plants.

Flexible manufacturing opens up the possibilities for 
manufacturers to implement drug treatments where and 
when patients need them most. “Flexible manufacturing,” 
says Dr Templeton, “is a follow-on to where medicine is 
taking us.”
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At PODD 2019, Professor Robert Langer, ScD, 
sat with three collaborators and company 
co-founders to discuss their respective efforts 
and successes creating companies around 
transformative delivery inventions. 

Sangeeta Bhatia, MD, PhD, is Professor of 
Engineering and Director of the Laboratory for 
Multiscale Regenerative Technologies at MIT. 

Jeffrey Karp, PhD, is Professor of Medicine 
at Harvard Medical School and Director of the 
Laboratory for Accelerated Medical Innovation at 
Brigham and Women’s Hospital. 

Giovanni Traverso, MD, PhD, is Assistant 
Professor, Department of Mechanical 
Engineering, MIT and Assistant Professor of 
Medicine, Division of Gastroenterology, Brigham 
and Women’s Hospital, Harvard Medical School. 

“More people that can say no.” Additionally, success 
in companies is measured directly, which can squash 
innovation. A company is responsible to investors 
and shareholders to deliver a product. Success for 
academia is more often judged by papers published, 
and has more space for experimentation. “We’ll 
probably say “Yes” as long as everyone feels that you 
can make an impact in either a basic or applied way,” 
said Dr Langer. 

Failing fast
The conversation turned to the risk of innovation: 
failure. But, as Dr Karp pointed out, “Failure really is 
something that comes before success.” Failing fast, 
and learning from it, leads to success. 

Fast failure wasn’t really on Dr Langer’s radar. In 
academia, if you have an idea, he said, you can 
definitely do it; it just takes enough time and money. 
That’s different for most companies, where a 20-year-
timeline is not feasible and failing fast is the best 
alternative to success. 

But Dr Langer pointed out that so much of academia 
is developing core technologies, such as Dr Bhatia’s 
nanotechnology. It can have such varied applications 
that, as long as papers and patents are being filed, the 
broad potential is shown. “When you have these core 
technologies, you’ll find a lot of things that do work,” 
Dr Langer said. “The lessons that you learn even on 
the ones that don’t might help you on manufacturing 
or other things.” 

Dr Bhatia met Dr Langer as a graduate student; at 
MIT, she runs the Center for Cancer Nanomedicine, of 
which the Langer Lab is part. Dr Langer served as a 
mentor and guide for her entrepreneurial endeavors, 
such as her nanosensor company Glympse Bio. 
They were also, Dr Bhatia added, both Patriots fans. 

Dr Bhatia provided some insight on the idea of fast 
failure, mostly by reframing it as being nimble. In 
academia, a new capability might not work the way 
it was originally intended or for the primary medical 
application, but it will inevitably work for something 
else once you take a step back. 

Dr Karp began the panel discussion by asking Dr 
Langer how he maintains such an innovative ecosystem 
in his lab, when most companies struggle to innovate. 

Dr Langer noted the interdisciplinary nature of his 
colleagues as a key to success. The other component 
Dr Langer cited was his lab’s belief they could make 
a positive difference. “I’d like to think we do basic 
research,” he said, “but we also want to see it really 
change medicine and really improve people’s lives.” 
That drive pushes involvement in entrepreneurial 
endeavors, forming companies and filing patents. 

Innovation like Dr Langer’s, Dr Karp noted, can be 
difficult to achieve or maintain in bigger companies. Dr 
Langer attributed it to more layers of people, meaning 

“In academia, you have that flexibility to be able to 
do that. Once you’re in industry and on a product 
development,” said Dr Bhatia, “you really are going 
after a clinical indication. It’s inverted: you need to 
bring everything you have to bear on that indication.” 

Innovation
Dr Karp asked Dr Langer how he had kept up with 
innovations so consistently throughout his career. 
“If you’re in academia, you end up going to a lot of 
conferences, you get asked to review a lot of papers 
and a lot of grants, and you have a lot of students 
coming to you with ideas,” answered Dr Langer, “it’s 
actually not that hard to keep up with it.” 

Failing Fast and Finding 
Innovation: A Panel Discussion 
on Transformative Drug Delivery

Failure really is something that 
comes before success.
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Looking ahead
Winding down the conversation, Dr Karp asked each 
of the panelists to describe what their hopes were for 
the future of drug delivery. 

Dr Traverso hoped for the shift in perspective of GI 
from crude segments to cell specificity, and saw more 
electro-suitable development. 

Because of tools like single-cell RNA sequencing, Dr 
Bhatia saw tissue-specific delivery on the horizon. “I 
think we’re in a moment right now, where what we 
learn in the next five to ten years can help inform 
that kind of exquisite, specific delivery throughout 
the body,” she said. She also expressed her desire 
to see more women in the space, particularly women 
academic founders. 

Dr Langer commented on the increasing prevalence of 
genetic medicines, the delivery of which is key. “There 
will be things we can’t even imagine now,” he said, 
“that will lead to things that don’t even have names 
right now.” 

There will be things we can’t 
even imagine now, that will 
lead to things that don’t even 
have names right now.
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Collaboration helps in keeping up with innovation, 
Dr Bhatia said; Dr Karp added academia provides 
an opportunity to explore curiosity. Dr Langer 
acknowledged the shorter timelines of industry that 
can sometimes prevent creativity, but expressed 
admiration for the creativity and curiosity of startups. 

The conversation opened to discuss the individual 
panelists’ personal companies. Dr Bhatia spoke about 
founding Glympse Bio, which focused on nanosensor 
technology. Dr Karp’s Frequency Therapeutics 
activated progenitor stem cells in the cochlea to repair 
hearing degeneration. 

Dr Langer’s first introduction to drug delivery was 
through post-doctoral work in the laboratory of Judah 
Folkman, MD. Dr Folkman had the idea that preventing 
the growth of blood vessels could stop cancer. In 
the process of attempting to prove the hypothesis, 
Dr Langer determined blood vessel inhibitors, which 
require a drug delivery system to carry these isolated 
molecules. The patent Dr Langer filed for that was that 
hospital’s first. 

Dr Giovanni Traverso work has been primarily 
gastrointestinal, including drug delivery technology 
in the GI tract. One key challenge he faced was 
developing systems that facilitated long-term 
therapeutic delivery through oral. One particular 
technology was a capsule system that stayed in 
the stomach, leading to the founding of Traverso’s 
company Lyndra Therapeutics. 

Dr Karp posed the same question of keeping up-to-
date with innovations for Dr Traverso. “It really starts 
with the patients,” Dr Traverso answered, “and thinking 
about the need that we’re trying to fill.” Then, it’s about 
bringing together all the resources and expertise to 
solve the need. One of the big lessons he learned from 
Dr Langer was interdisciplinary collaboration, as well 
as rapidly iterating in-vivo and de-risking development 
early in a meaningful model. 

Dr Karp brought up the notion that sometimes 
in academia, technology is developed without a 
specific application in mind, only to have all the dots 
connected after the fact. That led Dr Bhatia to mention 
experimentation for experimentation’s state. Her lab 
encourages pursuing “submarine projects,” tinkering to 
explore curiosity. 

It was tinkering, Dr Langer said, that led to his work 
in controlled release. He developed assays where 
he released models that changed colors. That 
experimentation, as he controlled the color change 
over longer and longer periods, led to his controlled 
release products. “You just don’t know when you’re 
playing around what’s going to happen,” he said. 

It really starts with the patients, 
and thinking about the need that 
we’re trying to fill.
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Lilly Stairs is an Autoimmune Disease 
Patient and Advocate, and Founder & 
Principal, Patient Authentic. 
How did you become a patient advocate? 
When I was 19, I was diagnosed back-to-back with two 
autoimmune diseases. I was first diagnosed with psoriatic 
arthritis; it was a very severe onset. I had total body 
arthritis to the point where I couldn’t move. My mom was 
dressing me and feeding me. And then, six months later, 
I was in and out of the E.R. three times in one weekend, 
and ended up being admitted. 

They ran all kinds of tests on me and didn’t know what 
was going on; the doctors thought I was faking it. Sadly, 
this is not an uncommon experience in our healthcare 
system for women who are living with invisible illnesses 
that are hard to diagnose. I was at a point where I 
couldn’t even swallow water without feeling excruciating 
pain. Finally, the medical team administered  a pill-cam 
study, where I swallowed a pill that took pictures as it 
moved through my body, every three seconds. They 
discovered bleeding ulcers in my small intestine, and it 
was at that point they diagnosed me with Crohn’s disease. 

I just remember sitting in the hospital bed. Here I was; 
I had received these two very serious diagnoses of 
conditions I was going to live with for the rest of my life. 
So I started Googling “psoriatic arthritis” and “Crohn’s 
disease,” and what came up was autoimmune diseases. 

I had never heard the term “autoimmune” before and, as I 
did more research, I came to find out there are 50 million 
Americans who are living with autoimmune diseases. I 
was just so angry and upset that I had never even heard 
the term before and there were so many people who 
were enduring the pain and suffering that I was enduring. 
It was truly from that moment, when I was in the hospital 
bed, that I decided I was going to do something about 
it, and I was going to become an advocate. I didn’t even 
know what a patient advocate was at the time, but this 
was the work I was destined to do. 

What has your experience been with different drug 
delivery devices? 

I’ll give you examples from two different biologic medications. 

The first that I will share was an experience with one of 
the first biologics that I was prescribed, and that was an 
autoinjector. For this particular medication, I was injecting 
into my leg and the medication stung like a bee when 
administered. So I was always cringing when I would go 
to inject the medication. 

I remember there was one time when I started to 
administer the medication and because I was so fearful 
of the pain, I didn’t press down hard enough. The 
medicine pooled on my leg. I remember totally flipping 
out and being devastated, because that’s not something 
the insurance company will replace, when there’s a 
user error. That doesn’t get replaced, just because of 
the expense. These biologic medications do not have a 
small price tag; it’s not like you’re popping an Advil and 
if you drop it on the floor you can replace it. These are 
thousands and thousands of dollars per injection. 

At that time, when I was on my first biologic, my disease 
was incredibly active and I was relying on that medication 
to help control my symptoms. I was not able to get a 
replacement, and therefore did not get the medication 
that I so desperately needed. And so, in this case, my 
recommendation there would be: “Is there a failsafe 
that could’ve been incorporated for patients, so that if 
they aren’t pressing down hard enough or they aren’t 
administering it correctly, the medication is not going to 
be released?”

That was one of my first experiences with drug delivery. 

The second example is with a pre-filled syringe, 
specifically my experience with a training device. When 
I was preparing to do my talk at PODD, I pulled out my 
training device to take a look at it. In the panel I sat on, 
we were talking about the patient experience in learning 
how to use medication delivery devices. 

I pulled it out and I started to play around with it. It was 
not intuitive at all. And I remember, to practice, you would 
push down on the pre-filled syringe but you had to use a 
great deal of effort to reset the syringe so that you could 
practice again. I was just thinking about if my disease 
was active at the time, my arthritis, it would’ve been 
almost impossible to reset that syringe without support. 

And so, just thinking through, “Who are the types of 
people that are using these medications and what are the 
deficits or disabilities or symptoms they might be facing 
that could affect the way they’re able to interface with this 
device?” Understanding what that experience is like from 
start-to-finish, is important.

Start-to-Finish: The Patient 
Perspective on Using a Drug 
Delivery Device

When it comes to developing 
these devices, it is important to 
understand the patient experience. 
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What is the delivery and storage process like?

The most trying part of the drug delivery experience, 
for me, has undoubtedly been managing the actual 
shipment of the drug to my house or apartment. These 
are, of course, temperature-controlled medications. They 
do always need to be refrigerated. I’ve had nightmare 
experiences, as have countless other patients I’ve 
encountered over the years. These medications are 
being delivered by UPS and postal services; they’re not 
managed by speciality carriers. They’re treated like any 
other package. Your Amazon packages get treated the 
same as your $20,000 medication. 

The worst, and most striking, was when a delivery truck 
dropped my medication off at the restaurant next door 
to my house. The only way that I was able to track down 
that medication was because I had a following on Twitter, 
and started tweeting at UPS. 

I kept calling; I got kicked out to an international line. 
Somebody on Twitter was able to give me the direct line 
to the local UPS that “delivered” the package. I called 
them and they finally got in touch with the driver, who 
said, “Oh yeah. I left that at the restaurant next door.” My 
$20,000 medication was sitting in the back of a restaurant.

I alway request signatures; they don’t check my I.D. 
They’ll just have me sign for it; sometimes they don’t 
have me sign for it. I believe that I wouldn’t have gotten 
my medication that day if I didn’t have the privilege of 
access – access to knowledge, support, and resources – 
which tragically, many patients do not have. 

I posted my experience on Twitter, and the responses just 
kept rolling in of patients who had encountered a similar 
experience. “Oh yeah, my UPS left it on a truck overnight 
in 90 degree heat.” You can’t leave medication that 
needs to be temperature-controlled on a truck overnight. 

That’s actually a massive part of the problem patients 
are facing. When I think about drug delivery, I’m thinking 
about that piece of it too. Because while it’s not directly 
related to the design of the device, it’s a part of the 
holistic patient experience. 

How can patient input be better facilitated and 
utilized in the device development process?

When it comes to developing these devices, it is really 
important to understand the patient experience in its 
entirety. Because that’s going to inform how you are 
developing this device. Understanding the frustrations 
that we’re facing when it comes to the actual delivery 
to our doorstep, or managing insurance, or what our 
symptoms are – all of those factors will help the people 
who are making those devices drive the most patient-
centered outcomes. 

And how do we go about doing that? Well, you 
work with people like Savvy, who help make those 
connections so that you can talk to the right patients. 
It’s also really important that you’re talking to the right 
patient at the right time. Sometimes you might want to 
talk to patients who are advocates or thought leaders 
in their respective communities, where they’re able to 
represent the voice of many. And sometimes, you want 
to talk to that everyday patient, who is navigating the 
system on a different level. 

It’s important to understand all perspectives.

You also want to make sure that you’re co-designing, is 
the other big piece. That you’re not just checking a box: 
“We’ve talked to a patient. Check the box.” Instead, this is 
sitting down and working together to co-design a solution. 

What do you hope for the future of drug delivery for 
people with autoimmune diseases?
My hope for the future of drug delivery for people living 
with autoimmune diseases is that every component 
of the drug delivery design process – from inception 
to delivery to a patient’s front door to disposing of the 
medication, is co-designed alongside patients, paving 
the way for innovations that are intuitive, painless, cause 
minimal physical, social, and administrative burden, and 
fit seamlessly into a patient’s life.

What has dealing with insurance been like?
The process that patients have to go through to get access 
to these medications is complex and disheartening. 

Most of us, I would wager all of us, have to go through 
a prior authorization process. There are a few policies 
in place in particular: step therapy and non-medical 
switching that are particularly inhumane when applied to 
patients living with complex chronic conditions. 

There have been some reform laws that have been 
passed over the past couple of years in different states; 
but we haven’t really achieved countrywide reform and 

You’re not just checking a box. 
This is sitting down and working 
together to co-design a solution. 
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it is absolutely essential that we do, because these 
policies are a huge barrier for patients trying to get 
access to their medications. 

Step therapy: patients are required to go through a series 
of steps before they can get access to the medication 
that the patient and physician have decided would be the 
best option. Insurers force patients to try less expensive 
medications or different medications before they can get 
to the one their doctor prescribed. Again, I recognize 
we are talking specifically about drug delivery here, but 
to understand the holistic patient experience, this is 
something we’re dealing with that I believe it is critical for 
anyone working in complex chronic conditions, no matter 
what your focus, to have line of sight into. 
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 Soapbox Success Story

In 2017, Lindy Biosciences participated in 
PODD Drug Delivery Soapbox, where young 
startups pitched their technologies. 

Drug delivery company Lindy presented its 
Microglassification™ process, which uses 
solvents to dehydrate particles to a certain 
size and reconstitute them in a suspension 
for monoclonal antibodies. Neil Jones is 
the Vice President of Corporate Strategic 
Partnerships for Lindy. Where are they now?

Tell me about your technology.
Our technology allows us to form these condensed 
particles. And so you form these condensed particles, 
and there’s very little movement. You can get it highly 
concentrated and you can put it in a suspension. 
It’ll be able to go through a needle. You can actually 
do a 27-gauge needle and be able to provide a 
[subcutaneous] injection. 

It allows you to do an extraction and control that particle 
size. There are certain sizes that work best. Our target is 
between 2 and 20 microns, but we’ve narrowed it down 
between 5 and 10 microns because of the interaction 
between these molecules. 

We don’t have to deal with the aggregation, deal with 
the viscosity, when you’re going through a 27-gauge 
needle. But also they’re not too small, because there are 
challenges with that as well. So there’s a sweet spot. 

What are the benefits for the provider? 
Think about the IV infusion. You’ve got the hospital 
staff. You’ve got the team, you’ve got the materials, and 
also you have large volumes of this to go through your 
system. So that’s going to cost. 

So you think about the number of patients you have 
to set up a time for, and bed time and chair time, in a 
hospital clinic. And let’s just use for example 10 people. 
Getting those in, and you’re trying to manage that, those 
costs are really, really expensive. 

Say you could it it for 100 people at home. If I can 
provide treatment for you, and you can do it at home, 
then that allows me to plan for other things that need to 
be done. Not all of them can be done at home. 

How is it useful for patients?
It’s about regaining control of your lives. If you have to go 
to the hospital or clinic to get an IV infusion, and spend 
the time commuting there, you have to spend sometimes 
hours. Now if I can take that same medication at home 
within seconds, then I can focus on my everyday life. I 
don’t have to worry about some of the side effects or 
concerns with an IV in [my] arm. If you’re able to do it at 
home, you’ll see the compliance is a lot better as well. 

Why did you attend PODD 2017? 

Our company had launched a few months before then 
and part of my job was to find the places that we could 
be in terms of strategy that we get the presence and the 
exposure. And so I go through the list of conferences 
that focus on drug delivery. I came across the PODD 
conference, and I started looking at the speakers going 
to be there, the agenda. And so we started thinking, 
“This will be good.” 

Our CEO Deborah Bitterfield also got a chance to be on 
stage. She got up there and gave our story about what 
our drug delivery technology does, and how it’ll impact 
the pharma industry and how it’ll impact — more than 
anything — the patients. 

Where Are They Now: A Q&A 
with Start-Up Lindy Biosciences

If I can take that same 
medication at home within 
seconds, then I can focus on 
my everyday life.
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What types of diseases and illnesses is this 
technology most useful for? 

Cancer, because of the routine, repetitive visits. 
Autoimmune diseases like rheumatoid arthritis. 
We’re looking for a way of getting drugs into the eyes. 
Those who are taking in through other than sub-cu, 
maybe inhalation as well. We can get it into the powder 
form. We don’t have the in-house expertise, but there are 
companies who’ve reached out to us and we’re trying to 
build expertise. 

What was the feedback?
This is our launch pad. We were looking for the 
opportunity to be able to get a wide exposure in one 
place. This was the one for us. We had three of our big 
partners right now come from being here at PODD. We 
actually having an ongoing partnership collaboration as 
they continue to evaluate our technology. 

Sometimes it’s the thing, “Well, you’re too small, we’re 
not going to listen.” But I got over that a long time 



What do you see as the upcoming challenges for 
your next phase of growth?
With any startup there will be growth pains and 
challenges. But I’m so happy to say that Lindy has 
successfully graduated from its initial growth phase from 
“launch to landing” firmly in the drug formulation and drug 
delivery space.

Having a strong company strategy drives our plans and 
prep as we’re transitioning into our next growth phase 
(mid-term growth). There are two main challenges that 
our company must and will overcome.

First, the Competitive Landscape Challenge – a plethora 
of biotech companies are offering the next best solution(s) 
for innovative drug delivery technologies of biologics, one 
of the fastest growing sectors. Lindy must continue to 
demonstrate to existing and potential Pharma partners 
the merits of our technology advantage with quality, 
speed and value.

Second, the “Runway” Challenge: Company Funding 
and Sustainability – next phase growth requires a 
balance between advancing and expanding technology 
capabilities/operations, and funding (cost competency 
and economics). Managing money without hindering 
progress. Securing technology licensing deals sooner is 
much better than late or too late. It would be a gift that 
keeps on giving.

Our mid-term growth phase success will significantly help 
position Lindy for its upcoming next phase of growth, 
long-term strategy and company success. That will lead 
to commercial readiness with our pharma partners as 
well as garnering substantial market value/potential. 

A win-win for all, especially for patients. 

It’s called “Big Pharma.” 
They want big innovation. 
We represent that.
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ago, because it’s called “Big Pharma.” They want big 
innovation, and we represent that. 

And so afterwards, we started getting these companies 
that were stopping and talking to us. 
The other thing is, we were looking for investors. We 
have market potential, but what are these companies 
interested in? Our eventual investors were blown 
away. “How does a small company get a chance to be 
collaborating with big pharma companies?” And we go 
back and say, “Well, it was PODD.” 

To walk in here for PODD 2019 and having companies 
who know about us: our existing partners, our new 
partners to be, which we’re in talks with and finalizing 
agreements; others recognize the name of the company. 

About the PODD Soapbox: 
Representing Young Companies
Moderated each year by Pfizer, the 
PODD Soapbox presentation is a 
chance for start-ups, inventors, licensing 
officers, and university researchers to 
deliver a five-minute pitch about their 
cutting-edge technologies, innovations, 
and ideas.

In 2019, the Soapbox presentation 
included representatives from i20 
Therapeutics, DIANT Pharma, 
Curadigm, Neuroparticle Corporation, 
DendroPharm, EnClear Therapies, 
Queen’s University Belfast’s School of 
Pharmacy and Pleryon Therapeutics. 

The Partnership Opportunities in Drug 
Delivery conference is produced by the 
Conference Forum. 

If you’re a young drug delivery startup, 
and want more information on the 
upcoming PODD Soapbox, send your 
information to service@tcfllc.org. 



A 
Ye

ar in
 Review

Kurt Sedo, VP of Operations at PharmaCircle, 
provided a year in review for the drug delivery 
pipeline and its technologies at the 2019 
PODD: Partnerships in Drug Delivery.

to creating long-acting injectables, and drugs that were 
engineered to be long-acting. 

“We’re also looking at the PEG/Non-PEG Polymer 
conjugates,” said Mr Sedo. He noted that PEGylation 
hadn’t gone away; there have been several products 
in the last few years approved. “That technology is 
still valid; it still works. I think sometimes we forget 
something that is useful; if it works for your particular 
application, it’s a great format.” 

Mr Sedo saw oral as a mature space, with generic 
companies having the capability to develop complex 
formulations and product development shifting to 
CDMos. However, there were still areas of interest. Orally 
disintegrating tablets have been around a long time, 
but there’s been a resurgence in the consumer space 
as well as the Rx space. ODTs are particularly beneficial 
for pediatric and geriatric patients. He noted the oral 
macromolecule moving beyond oral insulin. 

“How can we target the GI tract?” asked Mr Sedo 
of finding ways for local/colonic delivery. For oral 
oncology, “can we take these IV drugs and make oral 
agents out of them?” Another trend was longer than 
once-a-day oral dosing. 

Coming down the oral innovation pipeline were oral 
proteins, peptides and macromolecules. Novo Nordisk 
had their approval of the oral semaglutide. Chiasma 
made significant progress in oral macromolecule delivery. 
Mr Sedo specifically highlighted Lyndra, whose ultra long-
acting, once-a-month oral capsule saw positive PK trials 
in late 2018, signed a deal with Gilead for an HIV product 
and received grants from the Gates foundation for a 
once-a-month contraceptive. 

Orally disintegrating films and formulations were an 
area of progress and interest, particularly in patient 
populations where it made sense: Alzheimer’s patients, 
children, nursing home patients; and were being 
approved in both the pharmaceutical and nutraceutical/
wellness spaces. 

Mr Sedo began by highlighting the increased prevalence 
of injectables, which have overtaken oral products in the 
pipeline. In 2003, only one of the top ten highest selling 
products was an injectable; in 2018, only one of the top 
ten wasn’t. Injectables are outpacing everything else in 
the preclinical and research phase, and even translating 
to the clinical phase. Oral remained the most marketed 
products, small molecules haven’t gone away, and there 
was a large uptick in diversified biologics. 

As part of his overview, Mr Sedo noted that while there’s 
been an increased interest in injection, transdermal, 
inhalation, ophthalmic and topical have remained 
relatively flat. He noted that nasal is being revisited. 
Products for cancer increased, but other disease 
states have not seen the same growth. Cell-based has 
outbased nucleic acid in the pipeline. 

Mr Sedo saw an interesting shift. “One thing that’s 
changed in the last few years is that multiple device 
strategies are being employed for first approvals,” said 
Mr Sedo. “It’s not going from a vial to a pre-filled syringe 
to a pen to an on-body injector. These are now going 
out in auto-injectors, pens, pre-filled syringes, first, 
followed by other advanced devices very quickly after 
that, within a year or two.” 

Despite new advances, there were still areas that Mr 
Sedo wanted to highlight: delivery of high-volume and/
or viscous biologics, subcutaneous IMs, long-acting 
injectables and IV, ready-to-use biologics, local delivery 
to the site of action. Mr Sedo specifically urged a return 

In his overview of inhalation, Mr Sedo pointed out that 
products on the market being approved are utilizing 
a technology platform device, and that due to the 
combination nature of new products, it’s difficult to 
create generics. 

He saw promise in dry powder inhalers and soft-mist 
nebulizers, which have the opportunity to potentially 
deliver biologics to the lungs. DPIs and soft-mists were 

A Year in Review of the 
Drug Delivery Pipeline 
and Innovations

Sometimes we forget something 
that is useful; if it works for 
your particular application, 
it’s a great format.
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All in all, Mr Sedo and his team were tracking around 
7,000 different drug delivery technologies. Venture 
capitalism was highest (74%) in the US, noting 
specifically Boston and its high concentration of biotech 
startups. Injectables (45%) and oral (29%) were areas of 
particular investment. 

In closing, Mr Sedo reiterated a future shifting to a 
diversity of biological products, such as antibodies, 
cell-based, nucleic acids and viruses. He saw drug 
delivery being applied across products and pipelines, 
and a needs-based approach to drug delivery 
technology and product development. Injectables are 
the main pipeline focus, both injection-based devices 
and long-acting delivery. 

“Opportunities exist outside of biologics,” he emphasized. 
“Oral, transdermal, all those routes still have valid needs 
to be served, and challenges to be met, in our industry.” 

How can we utilize a 
platform device to deliver 
a new treatment?
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the growth opportunities in inhalation, whereas metered 
dose inhalers were staying in their current positions. 

Iconovo, which can do up to four different drugs in 
the same device and has development deals in the 
generic field, and Pneuma, a soft-mist inhaler that can 
deliver large and small molecules, were two device-
based technologies in the innovative pipeline. Where it 
concerned programs, Mr Sedo touched upon BioMarck, 
the inhaled anticancer peptide for treatment of NSCLC, 
and Breath Therapeutics, a liposomal formulation of 
cyclosporine. “How can we utilize a platform device to 
deliver a new treatment?” Mr Sedo said. “How can we 
leverage drugs that we know work with technologies we 
know work, to solve an issue?” 

An overview of ophthalmic delivery had topical as still the 
most common, and several treatments for glaucoma and 
dry eye. The unmet needs in the space had remained the 
same, such as back-of-the-eye delivery and convenient 
administration. “Multiple drops, multiple times a day 
is very, very difficult to achieve,” Mr Sedo pointed out, 
which opens up the space for easy-to-use application 
devices, reduced dose-frequency, implants, particulates 
and half-life extension.”

Companies working on platforms in the pipeline included 
Prolynx, with their half-life extension technology, and Mati 
Therapeutics, which has an ocular punctual plug. Their 
technology is one of Forsight’s, acquired from QLT, and 
had positive Phase II results reported in May 2019. 

Mr Sedo grouped nasal, topical and transdermal 
together. Nasal was applicable to fast-acting delivery and 
macromolecules, and had several recent approvals in 
2019. There has been renewed interest in nasal over the 
last five years for the right application or indication. “Nasal 
is a very good route of administration for a lot of these 
CNS-type compounds,” Mr Sedo said. 

How can we leverage drugs 
that we know work, with 
technologies we know work, to 
solve an issue?

There was slow, but steady growth, for topical, because 
there would always, in Mr Sedo’s opinion, be a need for 
those products. There’s been very little NDA approvals 
since 2012 for transdermal, however there’s been some 
modest progress in areas such as microneedles, poration 
and macromolecules. 

“[The brain] is an area that obviously has a lot of work 
to go,” in terms of drug delivery, Mr Sedo said, but he 
pointed out two items of interest. Denali was in Phase I/
II for an Fc-enzyme fusion technology, looking at how 
molecular design can be combined with drug delivery 
to target something locally, like the brain. Exicure has 
a nanoparticle with interesting results in cynomolgus 
monkeys, showing some high concentrations of the 
nanoparticles accumulating in all areas of the brain. 
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