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ORGANIZERS’ WELCOME

Welcome to the 2019 Applied Pharmaceutical Nanotechnology Conference.
Our organizers have gathered an excellent group of speakers for the fifth annual APN  
conference. The program is arranged to incorporate extensive audience participation 
and discussion. We encourage attendees to take full advantage of the opportunity to 
engage in discussion in order to receive the maximum benefit from the APN experience.  

Thank you for your participation.

Presiding Officers
Conference Chair: Maria Figueiredo, Pfizer

Committee Members
Luis Brito, Moderna
Heidi Ferguson, Merck
Ursula Germann, OnKognos
Miles Miller, Harvard Medical School
Sara Movassaghian, Tarveda Therapeutics
Beata Sweryda-Krawiec, Tarveda Therapeutics
Noreen Zaman, Sunovion Pharmaceuticals

ORGANIZING COMMITTEE

2019 APN SPONSORS



APN 2019 CONFERENCE AGENDA

Friday, October 25

7:30 - 8:30 REGISTRATION & BREAKFAST
8:30 - 8:40 Conference Opening
 Maria Figueiredo, Pfizer

8:40 - 9:20  PLENARY LECTURE
 Biomolecular Biosensors for Health Monitoring and Disease Detection - An Update 
 Greg Troiano, Seer, Inc.

SESSION I: Particle Technology : Early and Late Stage Technology
Session Chairs: Ursula Germann, OnKognos and Miles Miller, Harvard Medical School

9:20 - 9:25  Session Introduction

9:25 - 9:55  A Novel in situ Hydrophobic Ion Paring (HIP) Formulation Strategy for Clinical Product Selection 
of a Nanoparticle Drug Delivery System

 Young-Ho Song, Pfizer

9:55 - 10:25  Promise of Liquid Biopsy for Cancer Management
 Hakho Lee, Harvard Medical School

10:25 - 10:45  Break

10:45 - 11:15  Membrane Vesicles for Vaccine and Therapeutic Delivery
 Christopher Locher, Versatope Therapeutics

SESSION II: Impact of Biology and Immunology in Nanotechnology
Session Chairs: Heidi Ferguson, Merck and Sara Movassaghian, Tarveda Therapeutics

11:15 - 11:20  Session Introduction

11:20 - 11:50  Accelerated Blood Clearance of Lipid Nanoparticles Entails a Biphasic Humoral  
Response of B-1 Followed by B-2 Lymphocyte to Distince Antigenic Moieties

 Gilles Besin, Moderna Therapeutics

11:50 - 12:20  Novel Immuno-Modulatory Lipid Nanoparticle Formulations for Vaccines and  
Immuno-Oncology Applications  
Gokul Swaminathan, Merck

2 | PAGE



12:20 - 1:35  Lunch 

1:35 - 2:05  Understanding Cancer Immune Interactions at the Nanoscale:   
Going Beyond T cell Immune Checkpoints 
Shiladitya Sengupta, Harvard Medical School/MIT

2:05 - 2:35  Reprogramming the Tumor Microenvironment to Improve Immunotherapy 
Zohreh Amoozgar, Mass General/Harvard Medical School

2:35 - 2:40  Plenary Speaker Introduction 
Luis Brito, Moderna

2:40 - 3:20  PLENARY LECTURE
 Using Nanomaterials to Communicate with the Immune System 
 Ulrich von Andrian, Harvard

3:20 - 3:40  Break

SESSION III: Regulatory Aspects of Nanotechnology
Session Chairs: Beata Krawiec, Tarveda Therapeutics and Luis Brito, Moderna

3:40 - 3:45  Session Introduction

3:45 - 4:15  Case Studies on CMC and Regulatory Challenges of Liposomal Drug Development 
Richard Huang, L.E.A.F. Pharmaceuticals

4:15 - 4:45  TBA 
Shraddha Thakkar, NCTR/FDA

4:45 - 4:50  Closing Remarks
 Maria Figueiredo, Pfizer

4:50 - 6:00  POSTER SESSION AND EVENING RECEPTION
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ABSTRACTS

PLENARY
Biomolecular Biosensors for Health Monitoring and 
Disease Detection - An Update
Greg Troiano, Seer, Inc.

At Seer, we have developed a novel platform, called the 
Proteograph™, which allows for the first-ever generation of 
proprietary proteomic information with high accuracy at a 
scale and speed not previously possible.  The Proteograph 
will complement genomic and other health information, 
affording comprehensive insights to deliver first-in-class 
liquid biopsy products with a goal of achieving very early 
disease detection.

The Proteograph platform comprises multiple technologies, 
including nanotechnology, protein chemistry, and machine 
learning, that provide proteomic profiling from a very 
small biological sample, capturing and analyzing tens of 
thousands of data points from proteins with high accuracy, 
including unique proteins and novel information about 
protein relationships.  By applying this rapid, cost-effective, 
and broad-scale proteomic profiling with high accuracy 
together with machine learning algorithms, users of the 
technology will generate population-level disease insights, 
including biomarker discovery, patient stratification in 
clinical trials, pharmacodynamic marker development, 
development of predictive biomarkers and/or early disease 
detection.

SESSION I: Particle Technology : Early and Late 
Stage Technology

A Novel in situ Hydrophobic Ion Paring (HIP) 
Formulation Strategy for Clinical Product Selection of 
a Nanoparticle Drug Delivery System 
Young-Ho Song, Pfizer

The development of NPs for the anticancer agent delivery 
of small molecule APIs has received a great deal of attention 
because the delivery of small molecules with therapeutic 
properties by NPs has some advantages that may overcome 

drug’s low water solubility, nonspecific biodistribution, and 
lack of targeting as well as low therapeutic indices. Here 
we explore some of the opportunities and challenges 
in translating polymeric nanoparticles formulation into 
the clinic. Using Aurora Kinase inhibitor, we developed 
nanoparticles with adjustable release rates without 
altering the chemical structures of the polymer or active 
pharmaceutical ingredient (API). This was accomplished 
through the use of a hydrophobic ion pairing approach. The 
discussion will be on the importance of assessing a wide 
range of drug release rates during formulation screening 
as a critical step for new drug product development, 
and how utilizing hydrophobic ion pairing enabled this 
promising nanoparticle formulation to proceed into clinical 
development.

Promise of Liquid Biopsy for Cancer Management
Hakho Lee, Harvard Medical School

The premise of precision medicine in cancer demands 
better molecular biomarkers and bioanalytical technologies 
to diagnose malignancy ideally at its early stages, monitor 
tumor progression and metastasis, stratify patients to the 
most suitable treatment, predict treatment response and 
resistance, and detect recurrence. Tumors shed various 
biological components into circulation – detecting these 
targets (liquid biopsy) is rapidly emerging as a new venue 
for biomarker development and clinical applications. This 
presentation will specifically focus on extracellular vesicles 
(EVs), nanoscale particles (50 – 200 nm in diameter) that 
carry molecular constituents of their originating cells. Two 
major topics will be discussed: i) platform developments 
for EV detection and ii) pilot clinical investigations that 
evaluated EVs’ clinical utility.

Membrane Vesicles for Vaccine and Therapeutic Delivery
Christopher Locher, Versatope Therapeutics

Versatope Therapeutics is using extracellular vesicles 
derived from genetically engineered probiotics as a 
technology platform for the targeted delivery of vaccines 
and therapeutics. The technology primarily solves the 
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problem of complex chemical formulations that suffer 
from liver deposition, high cost of goods, and endosomal 
degradation. By genetically engineering the surface display 
of antibodies, receptors and antigens, we can exquisitely 
target specific diseases. We have used these vesicles 
to display unique influenza antigens and developed a 
universal vaccine that is effective against multiple strains of 
influenza in mouse and ferret animal models. This vaccine 
candidate may represent a safe vaccine that will increase 
the range of protection against pandemic and seasonal 
influenza strains and reduce the overall economic impact, 
death and hospitalization rates.

SESSION II: Impact of Biology and Immunology 
in Nanotechnology

Accelerated Blood Clearance of Lipid Nanoparticles 
Entails a Biphasic Humoral Response of B-1 Followed 
by B-2 Lymphocyte to Distinct Antigenic Moieties
Gilles Besin, Moderna Therapeutics

Accelerated blood clearance (ABC) is a phenomenon in 
which certain pharmaceutical agents are rapidly cleared from 
the blood upon second and subsequent administrations. 
ABC has been observed for many lipid-delivery vehicles, 
including liposomes and lipid nanoparticles (LNP). Previous 
studies have demonstrated a role for humoral responses 
against the polyethylene glycol (PEG) motifs in clearance, 
but significant gaps remain in our understanding of the 
mechanism of ABC, and strategies for limiting the impact 
of ABC in a clinical setting have been elusive. Messenger 
RNA (mRNA) therapeutics have great promise, but require 
chronic administration in encapsulating delivery systems, 
of which LNP are the most clinically advanced. We have 
demonstrated evidence that ABC response to PC-LNP-
encapsulated mRNA is therefore a combination of early B-1 
lymphocyte and later B-2 lymphocyte responses.

Novel Immuno-Modulatory Lipid Nanoparticle 
Formulations for Vaccines and Immuno-Oncology 
Applications
Gokul Swaminathan, Merck

Emerging evidence suggests that bioengineered 

nanoparticles can be used as immunomodulatory 
agents. We have previously reported the discovery of 
novel ionizable cationic lipid nanoparticle (LNPs) based 
formulations that can function as potent vaccine adjuvants 
in mice, guinea pigs and non-human primates. In this talk, 
I will discuss our findings regarding the mode-of-action of 
these lipid nanoparticles, and their potential applications 
in the context of infectious diseases & immune-oncology.

Understanding Cancer Immune Interactions at the 
Nanoscale: Going Beyond T cell Immune Checkpoints
Shiladitya Sengupta, Harvard Medical School/MIT

Cancer treatment is going through a paradigm shift. The 
ability to harness our immune system has increased long 
term survival in cancer patients. However, such response 
is seen only in a subset of patients. There is a need to 
understand mechanisms underlying tumor immune 
interactions beyond the T cell immune checkpoint 
inhibitors. I will address emerging concepts such as innate 
immune responses, and newer nanotechnology-based 
approaches in targeting them.

Reprogramming the tumor Microenvironment to 
Improve Immunotherapy
Zohreh Amoozgar, Mass General/Harvard Medical School

Immunotherapy has renewed hope for a cure in previously 
fatal cancers. The advances in immunotherapy would not 
be possible without the knowledge base (e.g., peptide 
chemistry and antibody/nanobody synthesis) and the 
tools (pre-formulation and formulation technologies) that 
biotechnology has provided to date. These efforts have 
been fruitful, but still, the promise of immunotherapy is 
not translated to all cancer and all patients. Understanding 
the specific microenvironment of tumors will enable us 
to optimize these strategies across cancer subtypes and 
patients. In this talk, I will introduce various elements of 
the tumor microenvironment that could be therapeutically 
addressed using bio and nanotechnology toward a stronger 
and broader therapeutic outcome in tumors. 
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SESSION III: Regulatory Aspects of 
Nanotechnology

Case Studies on CMC and Regulatory Challenges of 
Liposomal Drug Development
Richard Huang, L.E.A.F. Pharmaceuticals

Much of development challenges of liposomal drug come 
from chemistry, manufacturing and control (CMC) and the 
complex regulatory path. More regulatory clarity was given 
from the first FDA liposome guidance to the latest (2018). 
CMC and regulatory issues in liposomal drug development 
will be discussed through real cases covering generic, 
innovative, and antibody targeted liposomes. 



BIOGRAPHIES

Zohreh Amoozgar, PharmD, PhD, Mass General/Harvard Medical School: Dr. Amoozgar is a Pharm.D; PhD with extensive 
training in drug delivery and tumor immunology. She has received her Pharm.D degree from School of Pharmacy, Shiraz 
University of medical science with honors. She also holds two master degrees in Medicinal and Organic Chemistry focused 
on synthesizing anti-cancer drug. Zohreh received her PhD from the Department of Industrial and Physical Pharmacy at 
Purdue University, focused on developing bioadhesive polymers for tumor targeting and tissue repair. Zohreh has joined 
Dana-Farber Cancer Institute and Massachusetts General Hospital / Harvard Medical School as a research fellow to devise 
therapeutic strategies, for solid tumors. To this end, Zohreh has received numerous awards (e.g. innovation award from 
MGH) and fellowships from across Canada and United States. She also published extensively in high impact journals such 
(e.g.,Science Translational Medicine &  Advanced Drug Delivery reviews). Her focus is to find localized strategy that are based 
on the unique features of the tumor microenvironment.

Gilles Besin, PhD, Moderna Therapeutics : Dr. Besin, Senior Director, is leading the Immunology platform in Moderna 
Therapeutics in Cambridge since 2015. Prior to joining Moderna Therapeutics in 2015, Gilles spent 5 years in French biotech 
in the field of nucleic acid delivery where he collaborated with Sanofi Pasteur in a DARPA project to develop mRNA vaccines. 
Before that, Gilles spend 6 years in Canada for two postdoctoral experiences in Sherbrooke University and in the INRS-Institut 
Armand-Frappier Research Centre (INRS). Gilles holds a PhD in Cellular Immunology from Freiburg University – Max Planck 
Institute for Immunbiology. 

Richard Huang, PhD, L.E.A.F. Pharmaceuticals: Dr. Huang is Senior Director of Research and Development at L.E.A.F. 
Pharmaceuticals., in the USA. Formerly, he held various roles with increasing responsibilities at Merrimack Pharmaceuticals 
covering liposome research, process development, and GMP manufacturing. Prior to May 2010, Dr. Huang spent almost 8 
years at University of California at San Francisco designing novel nanoparticles for drug and gene delivery. Dr. Huang received 
his BS in chemistry from Wuhan University, and MS and Ph.D. in polymer sciences from Fudan University. He has presented 
and published extensively in the areas of polymer sciences and drug delivery. 

Hakho Lee, PhD, Massachusetts General Hospital/Harvard Medical School: Dr. Lee is Associate Professor in Radiology at 
Harvard Medical School, Director of the Biomedical Engineering Program at the Center for Systems Biology, Massachusetts 
General Hospital (MGH), and Hostetter MGH Research Scholar. He received his Ph.D. in Physics from Harvard University and 
completed his postdoctoral training at MGH. Dr. Lee has extensive experience in nanomaterials, biophysics, microfluidics, and 
electrical engineering. His research focuses on developing novel biomedical sensors for clinical applications, for example, 
the world’s smallest portable NMR device, integrated circuit (IC) chips for cancer cell detection, and a point-of-use device 
for allergen detection. Many of these systems have been translated clinical applications. Dr. Lee’s group also pioneered new 
analytical technologies for EV characterization, including nPLEX (nanoplasmonic exosome), iMEX (integrated magneto-
electrochemical exosome), iMER (integrated magnetic exosomal RNA), and SEA (single EV analyses). 

Christopher Locher, PhD, Versatope Therapeutics: Dr. Locher is a co-founder and CEO of Versatope Therapeutics, a Lowell-
based company focused on vaccine and therapeutic delivery. He was previously a Senior Director at Vertex Pharmaceuticals 
where he was responsible for establishing external R&D programs. Prior to that, he was the VP of Preclinical Development 
at Opsona Therapeutics in Dublin, Ireland and helped build the team and pipeline with new products (biologics and new 
chemical entities). He has delivered on many projects by coordinating the internal activities discovery teams with external 
development teams, key opinion leaders and biotechnology alliances.
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Shiladitya Sengupta, PhD, Harvard Meical School: Dr. Shiladitya Sengupta is an associate professor of medicine at Harvard 
Medical School and the Director of the Center for Engineered Therapeutics at the Brigham and Women’s Hospital. Dr. Sengupta 
founded Vyome Therapeutics Inc, Mitra Biotech, Akamara Therapeutics and Cerulean Pharmaceuticals. Dr. Sengupta received 
his PhD in Pharmacology from the University of Cambridge, where he was a Nehru and British Chevening Scholar at Trinity 
College, and his fellowship in Biological Engineering at Massachusetts Institute of Technology. Dr. Sengupta has received the 
TR35 Innovator award from MIT Technology Review Magazine, and is a recipient of the Era of Hope Scholar Award from the 
US Department of Defense, Coulter Foundation Career Award, and Young Scientist awards from the American Society for 
Pharmacology and Experimental Therapeutics.

Young-Ho Song, PhD, Pfizer: Dr. Young-Ho Song is Research Fellow of Targeted Therapeutics Discovery Unit at the Oncology 
Research and Development, Pfizer. In this role, Young-Ho leads the Formulation, Analytics, and Conjugation research group 
responsible for preclinical development of tumor-targeted therapeutics focusing on nanomedicines and novel drug delivery 
systems. She is responsible for discovery stage of nanomedicine formulation development as well as innovative drug delivery 
focused on oncology area. Prior to joining Pfizer, Young-Ho led formulation group at BIND Therapeutics, Cambridge, MA, 
resulted in 2 polymeric nanoparticles in clinical trials. Prior to BIND, she had worked in Boston Scientific Corp on drug eluting 
stent, cochlear implant and drug device combination products in drug delivery R&D group..

She has Ph.D. in Biochemistry, School of Medicine, from the University of Manchester (UK) and her PhD research was liposomal 
drug delivery, leading to postdoctoral fellow at the Universities of Connecticut working on gene delivery using liposomes 
and microspheres.

She is Pharmacist (Korea) and has BS in Pharmacy from the University of SookMyung (Korea) and is a member of AAPS and 
Controlled Release Society.

Gokul Swaminathan, PhD, Merck: Dr. Swaminathan received his undergraduate engineering degree, majoring in 
biotechnology, from SRM University, Chennai, India. Following which, he trained as a senior research fellow in the 
recombinant gene products group at the International center for Genetic Engineering and Biotechnology (ICGEB — a UN 
industrial Development organization), New Delhi, India. He then moved to Philadelphia, PA, to pursue his graduate education 
and received his Ph.D. degree in microbiology & immunology from Drexel University. At Drexel, he uncovered the interplay 
between innate immune receptors, non-coding RNAs, HIV-1 infection. For his post-doctoral work, Dr. Swaminathan joined 
the Merck Research Laboratories Post-Doc Research Fellows program and trained at ID/vaccines discovery division at Merck 
& Co. Inc, West Point, PA. After 2 years of post-doc work, he accepted a senior scientist position within the same group 
at Merck, West Point. In 2016, Gokul transitioned into a new role at the new Merck Exploratory Science Center (ESC) in 
Cambridge, MA as an Associate Principal Scientist. At the Cambridge ESC, he is leading clinical & pre-clinical studies focused 
on uncovering the inter-influential roles of the microbiome and the immune system. In addition, he is continuing to lead 
projects aimed at identifying and developing potent LNP based formulations for infectious diseases, vaccines and immune-
oncology applications. 

Greg Troiano, Seer Inc.: Greg Troiano is VP of Technology and Chief Engineer at Seer.  Prior to Seer, Mr. Troiano was VP 
of Nanomedicine Development and Manufacturing within Pfizer’s Pharmaceutical Sciences group where he led the 
development and manufacturing of novel nanoparticle drug products.  Over his 20+ year career in the drug delivery field, Mr. 
Troiano had various roles leading the pharmaceutical development of complex formulations, including numerous nano- and 
microparticle based systems. This includes leading groups for Formulation Development, Process Development, Analytical 
Development, Supply Chain Management, Manufacturing and Facilities at companies including BIND Therapeutics, Alkermes, 
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and Guilford Pharmaceuticals. Among the products he helped commercialize are Gliadel® Wafer, Nutropin Depot®, Risperdal 
Consta®, Vivitrol®, and Bydureon®. Mr Troiano received his MSE and BS in Biomedical Engineering from The Johns Hopkins 
University. He has more than 20 process and equipment patents/applications and over a dozen scientific publications in drug 
delivery.

Ulrich von Andrian, MD, Harvard Medical School: Dr. von Andrian is the Mallinckrodt Professor of Immunopathology at 
Harvard Medical School. He holds an M.D. degree from Ludwig-Maximilians University in Munich, Germany, where he also 
conducted doctorate research in experimental neurosurgery. Over the past three decades, he has made seminal contributions 
to the understanding of cell migration and cell-cell interactions in the immune system. As a postdoctoral fellow in the early 
1990s, Dr. von Andrian discovered that leukocytes must undergo a multi-step adhesion adhesion cascade in postcapillary 
venules to access inflamed tissues. After joining the faculty of Harvard Medical School in 1994, he developed numerous 
innovative intravital microscopy techniques to investigate in vivo how molecularly distinct multi-step adhesion cascades 
control both steady-state and inflammation-driven migration of leukocyte subsets to distinct target tissues. Today, these 
discoveries are integral parts of every immunology textbook and have provided a conceptual foundation for the development 
of drugs that block tissue-specific leukocyte trafficking to treat immune and inflammatory diseases. Beginning in the early 
2000s, the von Andrian laboratory pioneered the use of multi-photon intravital microscopy to analyze how lymphocytes, 
myeloid cells and hematopoietic progenitors migrate and interact with their environment in the extravascular compartment 
of lymphoid tissues and how these interactions contribute to protective immune responses, particularly during acute viral 
infections. Dr. von Andrian’s group also discovered that a subset of natural killer cells can acquire long-lived antigen specific 
memory. More recently, he has been exploring how neuro-immune interactions shape immune responses in barrier tissues 
and lymph nodes. His laboratory frequently makes use of nanomaterials to modulate immune responses.
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ABOUT OUR SPONSORS

PFIZER INC.: Working Together for a Healthier World®
At Pfizer, we apply science and our global resources to bring therapies to people that extend and significantly improve their 
lives. We strive to set the standard for quality, safety and value in the discovery, development and manufacture of health care 
products. Our global portfolio includes medicines and vaccines as well as many of the world’s best-known consumer health 
care products. Every day, Pfizer colleagues work across developed and emerging markets to advance wellness, prevention, 
treatments and cures that challenge the most feared diseases of our time. Consistent with our responsibility as one of the 
world’s premier innovative biopharmaceutical companies, we collaborate with health care providers, governments and local 
communities to support and expand access to reliable, affordable health care around the world. For more than 150 years, 
Pfizer has worked to make a difference for all who rely on us.

To learn more, please visit us at www.pfizer.com.

SPECTRADYNE LLC has developed a nanoparticle analyzer based on Microfluidic Resistive Pulse Sensing (MRPS). Using a 
microfluidic-based measurement cartridge requiring only 3µL of sample, the system overcomes the limitations found with 
light scattering-based methods, particularly with respect to resolving polydispersity, being material-independent and being 
able to accurately measure concentration.
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Thank you to all of our Organizers, Speakers, 
Sponsors and Delegates! Without your 

dedication, support and participation APN 
2019 would not be possible. We greatly value 
your comments regarding APN 2019 as well as 
thoughts or suggestions for improving future 
conferences. Please take the time to fill out our 
survey when we send it to you next week.

Sincerely,
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