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ORGANIZERS’ WELCOME

Welcome to the 2018 Applied Pharmaceutical Nanotechnology Conference.
Our organizers have gathered an excellent group of speakers for the fourth 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: Miles Miller, Harvard Medical School
Chair Elect: Maria Figueiredo, Pfizer

Committee Members
Rossitza Alargova, Infinity Pharmaceuticals
Mansoor Amiji, Northeastern University
Heidi Ferguson, Merck
Ursula Germann, OnKognos & InnovaTID
Sara Movassaghian, Forma Therapeutics
Beata Sweryda-Krawiec, Tarveda Therapeutics
Noreen Zaman, Vertex Pharmaceuticals

ORGANIZING COMMITTEE

2018 APN SPONSORS



APN 2018 CONFERENCE AGENDA

Wednesday, October 24

8:00 - 9:00 REGISTRATION & BREAKFAST
9:00 - 9:10 Conference Opening
 Miles Miller, Harvard Medical School

9:10 - 9:50  PLENARY LECTURE
 Biomolecular Biosensors for Health Monitoring and Disease Detection 
 Greg Troiano, Seer, Inc.

SESSION I: Innovations in Nanotechnology
Session Chairs: Ursula Germann, OnKognos & InnovaTID and Mansoor Amiji, Northeastern University

9:50 - 9:55  Session Introduction

9:55 - 10:25  Achievements, Disappointments, and Lessons Learned from Immunotoxicity Studies of 
Nanotechnology-Formulated Complex Drugs

 Marina Dobrovolskaia, Nanotechnology Characterization Lab

10:25 - 10:55  Exosome Enrichment Enables Tissue Specific Liquid Biopsy Analysis
 Johan Skog, Exosome Diagnostics

10:55 - 11:15  Break

SESSION II: Break-Through Nanotechnologies
Session Chairs: Miles Miller, Harvard Medical School and Heidi Ferguson, Merck

11:15 - 11:20  Session Introduction

11:20 - 11:50  Exosomes: A New Therapeutic Modality and the Technology for Their Large Scale Manufacturing
 Konstantin Konstantinov, Codiak BioSciences

11:50 - 12:20  Robust In Vivo Editing of Hepatocyte Target DNA Mediated by Lipid Nanoparticle Delivery of 
CRISPR/Cas9 Components 
Kristy Wood, Intellia Therapeutics

12:20 - 1:20  Lunch 
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1:20 - 1:50  A Novel mRNA Lipid Formulation with Improved Potency and Tolerability 
Staci Sabnis, Moderna Therapeutics

1:50 - 1:55  Plenary Speaker Introduction 
Mansoor Amiji, Northeastern University

1:55 - 2:35  PLENARY LECTURE
 Strategies to Overcome Biological Hurdles for Nanoparticle Circulation and Targeting 
 Samir Mitragotri, Harvard

2:35 - 2:50  Break

SESSION III: Transforming the Science into the Clinic
Session Chair: Beata Sweryda-Krawiec, Tarveda Therapeutics and Maria Figueiredo, Pfizer

2:50 - 2:55  Session Introduction

2:55 - 3:25  ACCURINS Polymeric Nanoparticles: Considerations for Scale-up and Tech Transfer 
Ken Bernstein, Pfizer

3:25 - 3:55  Clinical Translation of Non-targeted and Antibody-targeted Nanotherapeutics into the Clinic: 
Opportunities and Challenges 
Daryl Drummond, Merrimack Pharmaceuticals

3:55 - 4:15  Panel Discussion - Translation to the Clinic

4:15 - 4:20  Plenary Speaker Introduction 
Sara Movassaghian, Forma Therapeutics

4:20 - 5:00  PLENARY LECTURE
  Next Generation of Drug Delivery Systems:  

Stimuli-Sensitive Combination Nanopreparations for Cancer 
 Vladimir Torchilin, Northeastern University

5:00 - 5:05 Closing Remarks
 Maria Figueiredo, Pfizer

5:05 - 6:15  POSTER SESSION AND EVENING RECEPTION
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ABSTRACTS

SESSION I: Innovations in Nanotechnology

Achievements, Disappointments, and Lessons 
Learned from Immunotoxicity Studies of 
Nanotechnology-Formulated Complex Drugs 
Marina A. Dobrovolskaia, Nanotechnology 
Characterization Laboratory

Delivery of drugs, antigens and imaging agents benefits from 
using nanotechnology carriers. Successful translation of 
nanoformulations into clinic involves a thorough assessment 
of their safety profiles, which among other end-points, 
includes evaluation of immunotoxicity. This presentation 
will discuss current knowledge and experiences from 
the US Nanotechnology Characterization Laboratory to 
highlight most prominent pieces of nanoparticle-immune 
system puzzle and discuss achievements, disappointments, 
and lessons learned from past ten years of preclinical 
immunological characterization of nanomaterials. 
I will present translational case studies to highlight 
common challenges in the preclinical characterization of 
nanotechnology carriers and nanoparticle-based complex 
drug formulations. The presentation will focus on areas 
such as structure-activity relationships, effects on blood 
coagulation system, activation of complement, effects 
on the immune cell function, endotoxin detection and 
quantification, nanoparticle interference with traditional 
immunological tests, and applicability of traditional in vivo 
immune function tests to engineered nanomaterials.

SESSION II: Break-Through Nanotechnologies

Exosomes: A New Therapeutic Modality and the 
Technology for Their Large Scale Manufacturing
Konstantin Konstantinov, Codiak BioSciences

Exosome-based therapeutics are a rapidly evolving new 
modality with a promising potential in multiple clinical 
areas. Successful implementation requires development 
of robust large-scale processes for the manufacture 
of highly purified material. However, the complexity 

and heterogeneity of exosomes pose significant R&D 
challenges. Here, we present the successful development 
of a manufacturing process using immortalized human 
cells, currently operating at commercial scale. Contrary to 
traditional small-scale approaches for exosome production, 
our process is based on modern biochemical engineering 
principles, involving advanced unit operations. The related 
analytics and characterization methods will be also 
discussed.

A Novel mRNA Lipid Formulation with Improved 
Potency and Tolerability
Staci Sabnis, Moderna Therapeutics

Therapeutic delivery of modified mRNA is challenged by 
multiple factors, including tolerability and lack of efficient 
intracellular uptake and release. Data published this year 
in Molecular Therapy presents lipids identified by Moderna 
researchers with improved endosomal escape, the ability 
to rapidly metabolize in vivo, and a promising safety 
profile. Also, the first example of using lipid nanoparticles 
to repeat dose mRNA in non-human primates safely 
at therapeutically relevant levels is demonstrated. This 
delivery technology provides Moderna with the flexibility to 
safely dose chronically at varying dose levels, providing the 
foundation to treat a wide range of diseases, and enabling 
development of new medicines for rare liver disease.

PLENARY
Strategies to Overcome Biological Hurdles for 
Nanoparticle Circulation and Targeting
Samir Mitragotri, Harvard

Nanoparticle-based drug delivery systems are widely 
explored to improve the biological outcome of encapsulated 
drugs. However, poor vascular circulation, limited targeting 
and the inability to negotiate many biological barriers 
are key hurdles in their clinical translation. Biology has 
provided many examples of successful “carriers” in the form 
of circulatory cells, which routinely overcome the hurdles 
faced by synthetic nanoparticle systems. Our laboratory 
has explored blood-cell inspired drug delivery systems that 
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take advantage of the abilities of red blood cells, monocytes 
and platelets. We have explored two main strategies. The 
first, “cellular hitchhiking”, involves combining synthetic 
particles with circulatory cells to drastically alter the in vivo 
fate of the synthetic particles. The second, the design of 
synthetic particles, involves incorporating key biophysical 
and biochemical design parameters of circulatory cells 
into synthetic systems. I will provide an overview of the 
principles and capabilities of these nanoparticle drug 
delivery systems. 

SESSION III: Transforming the Science into the 
Clinic

ACCURINS Polymeric Nanoparticles: Considerations 
for Scale-up and Tech Transfer
Ken Bernstein, Pfizer

ACCURINS® polymeric nanoparticles are formulated to 
deliver controlled release therapeutic payloads to specific 
tissues and cells in the body. Due to the complexity of such 
nanomedicine products, Quality-by-Design and phase-
appropriate strategies are utilized during development. 
Those principles, paired with adaptable pilot capabilities 
and strong outsourcing partnerships, promote robust 
scale-up from the lab bench to the clinical manufacturing 
suite. 

Clinical Translation of Non-targeted and Antibody-
targeted Nanotherapeutics into the Clinic: 
Opportunities and Challenges
Daryl Drummond, Merrimack Pharmaceuticals

Nanotherapeutics offer the potential for improving 
the therapeutic index of encapsulated drugs through 
a range of mechanisms, including targeted delivery to 
specific disease sites, improved exposure, and use of 
safe biocompatible excipients. Here we explore some 
of the opportunities and challenges in translating both 
nontargeted nanotherapeutics, such as nanoliposomal 
irinotecan, as well as antibody directed nanotherapeutics, 
such as our EphA2-scFv targeted liposomal formulation of 
a novel docetaxel prodrug, into the clinic. 

PLENARY
Next Generation of Drug Delivery System: Stimuli-
Sensitive Combination Nanopreparations for Cancer
Vladimir Torchilin, Northeastern University

Tumor therapy of multidrug resistant cancers could be 
significantly enhanced by using siRNA down-regulating 
the production of proteins involved in cancer cell 
resistance, such as Pgp or survivin. Even better response 
is achieved if such siRNA could be delivered to tumors 
together with chemotherapeutic agent. We have 
developed several types of lipidic systems based on PEG-
phospholipid or PEI-phospholipid conjugates, which are 
biologically inert, demonstrate prolonged circulation in 
the blood and can firmly bind non-modified or reversibly-
modified siRNA. Additionally, these nanopreparations 
can be loaded into their lipidic core with poorly water 
soluble chemotherapeutic agents, such as paclitaxel or 
camptothecin. It was shown that such preparations can 
significantly down-regulate target proteins in cancer cells, 
enhance drug activity, and reverse multidrug resistance. To 
unload such nanopreparations inside tumors, those can 
be designed sensitive to local tumor-specific stimuli. Using 
pH-, hypoxia-, or MMP2-sensitive bonds between different 
components of nanopreparations co-loaded with siRNA 
and drugs, one is able to specifically deliver biologically 
active agents in tumors, inside tumor cells, or even to 
individual cell organelles providing improved therapeutic 
response. 
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BIOGRAPHIES

Rossitza Alargova, Ph.D., Infinity Pharmaceuticals: Dr. Rossitza Alargova is Director, Pharmaceutical Development, at 
Infinity Pharmaceuticals Inc., Cambridge, MA. Previously she served as a Head of the Formulation Development at Blend 
Therapeutics (currently Tarveda), Watertown, MA, where shebuilt and led the formulation group during selection of the 
company’s first clinical candidates and their progression through pre-IND stage. Prior to Blend, Dr. Alargova worked as a 
Sr. Scientist in the Formulation Development at Vertex Pharm. Inc., postdoc at the Dept. of Chemical and Biomolecular 
Engineering, NCSU, NC, Scientist at JAMSTEC, Yokosuka, Japan, and Research Chemist at the Faculty of Chemistry, Sofia 
University, Bulgaria. Dr. Alargova received her Ph.D. in Physical Chemistry and MS in Environmental Science, both from Sofia 
University, Sofia, Bulgaria, and MS in Chemical Engineering from University “Asen Zlatarov”, Burgas, Bulgaria.  Dr. Alargova is 
a co-author of 28 scientific papers and 15 patents and patent applications. One of her patents was used to establish Xanofi, 
Raleigh, NC, a nanotech company specializing in nanofiber design, manufacturing and industrial applications.

Mansoor M. Amiji, Ph.D., RPh, Northeastern University: Dr. Mansoor Amiji is currently the University Distinguished 
Professor and Professor of Pharmaceutical Sciences, and Professor of Chemical Engineering at Northeastern University in 
Boston, MA.  Dr. Amiji received his BS degree in pharmacy from Northeastern University in 1988 and a PhD in pharmaceutical 
sciences from Purdue University in 1992.  
 
Dr. Amiji’s research is focused on development of biocompatible materials from natural and synthetic polymers, target-
specific drug and gene delivery systems for cancer and infectious diseases, and nanotechnology applications for medical 
diagnosis, imaging, and therapy. His research has received over $30 million in sustained funding from the NIH, NSF, private 
foundations, and the pharmaceutical/biotech industries. 
 
Dr. Amiji teaches in the professional pharmacy program and in the graduate programs of Pharmaceutical Science, 
Biotechnology, and Nanomedicine. He has edited ten books and has published over 70 books chapters and over 300 peer-
reviewed articles. He has received a number of honors and awards including the Nano Science and Technology Institute’s 
Award for Outstanding Contributions towards the Advancement of Nanotechnology, Microtechnology, and Biotechnology, 
American Association of Pharmaceutical Scientists (AAPS) Meritorious Manuscript Award, Controlled Release Society’s (CRS) 
Nagai Award, and the AAPS and CRS Fellowships.

Ken Bernstein, Pfizer: Ken is a Senior Scientist in Pfizer’s Nanomedicine Development & Manufacturing group within 
the BioTherapeutics Pharmaceutical R&D department, which aims to develop and commercialize novel nanoparticle 
drug products such as ACCURINS® nanoparticles. Ken has been working on process development, process analytics, and 
manufacturing tech transfer for the ACCURINS® platform since joining Bind Therapeutics in 2011.

Maria Dobrovolskaia, Ph.D., Nanotechnology Characterization Laboratory: Dr. Dobrovolskaia is a Senior Principal 
Scientist, Head of Immunology Section at the Nanotechnology Characterization Laboratory (NCL). She directs characterization 
related to nanomaterials’ interactions with components of the immune system. She received her M.S. degree from the Kazan 
State University and Ph.D. from the N.N. Blokhin Cancer Research Center of the Russian Academy of Medical Sciences in 
Moscow, Russia, the MBA degree from Hood College In Frederick MD, and completed two postdoctoral trainings at the 
National Cancer Institute in Frederick, MD and the University of Maryland in Baltimore, MD. She is also a member of Project 
Management Institute and a certified Project Management Professional. Her areas of expertise include cell signaling, 
innate immunity, immunotoxicity of complex drug formulations, bioanalytical methodology, and endotoxin detection and 
quantification.
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Daryl Drummond, Ph.D., Merrimack Pharmaceuticals: Dr. Drummond currently serves as the Head of Research and 
Senior Vice President of Discovery for Merrimack Pharmaceuticals, where he oversees the discovery efforts for Merrimack’s 
Nanotherapeutics and Biologics-based therapeutics. Dr. Drummond received a Ph.D. degree in Biochemistry from Indiana 
University in 1997, with an emphasis on membrane biochemistry and biophysics, and later did a postdoc under the renowned 
father of lipid-based drug delivery systems, Demetrios Papahadjopoulos at UCSF and California Pacific Medical Center.   

Dr. Drummond was one of two principle inventors for many of Merrimack’s nanotechnology-based drugs and platform 
technologies, most notably Onivyde, a highly stabilized liposomal formulation of irinotecan. He joined Merrimack in October 
of 2009 following the merger of Merrimack with Hermes Biosciences. Overall, Dr. Drummond has more than 20 years of 
experience in the research and development of advanced drug delivery systems, including four unique drugs that have 
been tested in various clinical trials, >40 issued patents or patent applications, and more than 65 peer reviewed publications 
focused on lipid-based nanotherapeutics.

The focus of his research is in developing targeted nanotherapeutics for treating a wide range of solid tumors. He successfully 
developed novel platform technologies for targeting lipidic nanocarriers such as liposomes using a range of novel ligands, 
but most notably Fab’ or scFv antibody fragments. He has also developed platform technologies for dramatically improving 
the in vivo drug retention of difficult to stabilize small molecule drugs, and for systemic delivery of nucleic acids. Three of their 
nanotherapeutics are being studied in clinical trials, including an ErbB2-targeted liposomal doxorubicin which is currently 
being evaluated in a Phase II study in ErbB2-overexpressing breast cancers and a nanoliposomal formulation of irinotecan 
which recently showed promising results in a Phase III trial in gemcitabine-refractory pancreatic cancer. A fourth antibody 
targeted lipososomal drug (MM-310) is currently being evaluated in Phase I clinical trials.

Heidi Ferguson, Ph.D., Merck: Dr. Ferguson joined the Discovery Pharmaceutical Sciences group at Merck in 2012. Now 
an Associate Principal Scientist, her work bridges Discovery and Development to guide project teams on the most tractable 
compounds to advance toward clinical development. Dr. Ferguson has supported a number of projects in immunology 
and oncology through the development of pre-clinical formulations, novel drug delivery applications, and early lead 
characterization. She received her PhD in Organic Chemistry from the University of California-Berkeley.

Maria Figueiredo, Pfizer: Maria Figueiredo is a Senior Principle Scientist at Pfizer in the Nanomedicine Development and 
Manufacturing (NDM) group, as a bench-top scientist. She develops novel nanoparticle drug products. Prior to Pfizer, Ms. 
Figueiredo was in the formulation development group at BIND Therapeutics formulating ACCURIN®(proprietary targeted 
polymeric nanoparticles) controlled release nanoparticles. Prior to joining BIND Therapeutics, Ms. Figueiredo was a Senior 
Scientist at Alkermes, where she worked on the development and understanding of depot formulations of microspheres. 
The products she helped develop are Nutropin Depot®, Risperdal Consta®, Vivitrol®, and Bydureon®. Ms. Figueiredo received 
her BS in Biology from the University of Massachusetts, Boston. She has 20 year of experience in formulation development 
and several patents in drug delivery.

Ursula Germann, Ph.D., OnKognos and InnovaTID Pharmaceuticals: Dr. Ursula Germann is Founder and Principal of 
OnKognos Scientific Consulting and Services, and Vice President, Research at the InnovaTID Pharmaceuticals, Inc. Consulting 
Group. Formerly, she has held several leadership positions at Vertex Pharmaceuticals, Inc. where she drove strategy, planning 
and execution for establishing oncology, cell biology, safety and infectious disease pharmacology. Dr. Germann also 
contributed to the discovery and development of a marketed drug and over fifteen potential medicines that have progressed 
to human clinical investigation for the treatment of serious diseases, including cancer, rheumatoid arthritis, hepatitis C and 
influenza. Before that, she was a Visiting Associate at the NCI/NIH investigating Multi-Drug Resistance in cancer. Dr. Germann 
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received her undergraduate degree and her Ph.D. in biochemistry from the University of Zürich, Switzerland. She completed 
her postdoctoral training at the NCI/NIH in Bethesda, MD. Her work in oncology has earned her the Ernst. Th. Jucker Award 
for Experimental Cancer Research, and a Platinum Vertex Outstanding Contributor Award. Dr. Germann is currently a member 
and volunteer of the American Association for Cancer Research, the Safety Pharmacology Society and the Healthcare 
Businesswomen Association. Her current interest is the discovery and clinical development of novel therapeutics for life-
threatening diseases. Dr. Germann has authored over 50 publications and holds several patents.

Konstantin Konstantinov, Ph.D., Codiak Biosciences: At Codiak, Konstantin is responsible for the development, scale up, 
manufacturing and characterization of the novel exosome-based biotherapeutics. Before joining Codiak in January 2016, he 
served as a VP of late-stage bioprocess and technology development, Genzyme. Prior to that, Konstantin worked for Bayer in 
Berkeley, CA, advancing to the position of Head of Process Sciences.

During the last 25 years, Dr. Konstantinov has worked on the development and commercialization of various biotherapeutic 
modalities, including monoclonal antibodies, blood factors, enzymes, gene therapy vectors and exosomes produced 
by mammalian cells. He has published 60 peer reviewed papers and has more than 15 patents and patent applications. 
Recently, he has pioneered the development of the end-to-end integrated continuous biomanufacturing technology, which 
is becoming a strategic trend in the production of various biotherapeutic modalities.

Dr. Konstantinov received his Ph.D. in Biochemical Engineering from Osaka University, Japan, which was followed by a post-
doctoral assignment at DuPont and the University of Delaware. Konstantin is the recipient of several prestigious awards, 
including the 1992 Award of the Japanese Society of Fermentation Technology, the 2004 ACS-BIOT Industrial Award (for Bayer 
Corp), the 2016 Cell Culture Engineering Award, and the 2017 Integrated Continuous Biomanufacturing Award.

Miles Miller, Ph.D., Harvard Medical School: Dr. Miles Miller is an Assistant Professor of Radiology at Massachusetts General 
Hospital (MGH) and Harvard Medical School, and is a Principal Investigator in the MGH Center for Systems Biology. He trained 
as a NIH postdoctoral fellow under Dr. Ralph Weissleder at MGH. He specializes in parsing mechanisms of cell signaling 
and drug action from a quantitative network-level perspective, with training in nanotechnology, computational modeling, 
imaging, cell signaling biology, and drug delivery. Miles received his A.B. in Chemistry from Princeton University, and his Ph.D. 
in Biological Engineering from the Massachusetts Institute of Technology. 

Samir Mitragotri, Ph.D., Harvard University: Dr. Mitragotri is the Hiller Professor of Bioengineering and Hansjorg Wyss 
Professor of Biologically Inspired Engineering at John A. Paulson School of Engineering at Harvard University. Prior to this, 
he was Mellichamp Professor in the Department of Chemical Engineering at the University of California, Santa Barbara. 
Professor Mitragotri received BS in Chemical Engineering from the Institute of Chemical Technology, India and a PhD in 
Chemical Engineering from the Massachusetts Institute of Technology. His research is focused on drug delivery, in particular, 
development of transdermal, oral, and targeted drug delivery systems. He is an author of over 230 publications and an 
inventor on over 160 patent/patent applications. He is an elected member of the National Academy of Engineering, National 
Academy of Medicine and National Academy of Inventors. He is also an elected fellow of AAAS, CRS, BMES, AIMBE, and AAPS. 
He is the Editor-in-Chief of AIChE’s and journal Bioengineering and Translational Medicine. 

Sara Movassaghian, Ph.D., Forma Therapeutics: Dr. Sara Movassaghian is a pharmaceutical scientist in translational biology 
group at Forma Therapeutics, where she leads formulation studies for preclinical portfolio and supports in vivo pharmacology 
effort in oncology. 
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She has a solid background in pharmaceutical dosage forms, advanced formulation of lipid- and polymer-based nanocarriers 
for drug/gene delivery system. Prior to Forma therapeutics, she was at Merrimack Pharmaceuticals, where she gained valuable 
hands-on experiences in liposomal drug delivery systems and worked on a number of multidisciplinary projects in drug 
discovery. Before starting her career in industry, She was a postdoctoral researcher in Prof. Torchilin’s lab at the Northeastern 
University and Karmanos cancer institute. 

Dr. Movassaghian holds a Doctor of Pharmacy degree and a Ph.D. in pharmaceutics. She is an author of 15 peer-reviewed 
publications and has delivered +20 presentations in international meetings and symposiums.

Staci Sabnis, Moderna Therapeutics: Staci received a BS in Chemical Engineering from the University of Notre Dame and an 
MS in Materials Science at Duke University. Following her MS, she supported polymer nanoparticle chemotherapeutics design 
and development at BIND Biosciences. Staci subsequently joined Shire HGT to work on lipid nanoparticle therapeutics. For 
the last 5 years, Staci has continued investigating many key aspects of mRNA formulation and bio-performance at Moderna, 
where she is a senior scientist in delivery sciences.

Beata Sweryda-Krawiec, Ph.D., Tarveda Therapeutics: Dr. Sweryda-Krawiec is Research Leader in Analytical and 
Formulation Development at Tarveda Therapeutics. She is currently involved in the development of the Pentarins™ platform 
for the treatment of solid tumors. In her role, she oversees drug development activities from lead formulation optimization 
to clinical development supporting CMC and regulatory requirements. She also leads preformulation development activities 
to support Tarveda discovery program. Previously she was a Senior Scientist at Cerulean Pharma Inc., a clinical-stage 
biotech company specializing in the design and development of nanopharmaceuticals based on MIT and Caltech licensed 
technologies, where she played a key role in developing and commercializing cutting-edge drug delivery systems and led 
activities related to analytical support, preformulation, and drug release from polymeric nanoparticles. Prior to Cerulean, Dr. 
Sweryda-Krawiec was at Amgen (2006/2007) and at Novartis (2002-2006), leading research teams and projects on solid state 
selection/characterization, and formulation at different stages of drug development. 

For the last 18 years, Dr. Sweryda-Krawiec led highly multidisciplinary projects and advanced research themes in the area 
of solid-state characterization, cocrystals, drug delivery and formulation, surface characterization of nanoparticles, drug 
encapsulation, and drug release. Her research background and interest is in colloidal and physical chemistry and materials 
science and for the last 10 years she focused on nanomedicine, especially novel drug delivery systems for small molecules, 
peptides and nucleotides. 

Dr. Sweryda-Krawiec is a member of American Association of Pharmaceutical Scientists (AAPS), where she was elected Chair 
of the AAPS Targeted Drug Delivery and Prodrug (TDDP) focus group (2013-2014), served at the AAPS National Biotechnology 
Conference (NBC) Program Committee (2014-2017), and recently served on AAPS Novel Tech Year-round Task Team 
(2017/2018).

Vladimir P. Torchilin, Ph.D., D.Sc., Northeastern University: Dr. Torchilin is a University Distinguished Professor of 
Pharmaceutical Sciences and Director, Center for Pharmaceutical Biotechnology and Nanomedicine, Northeastern University, 
Boston. His interests include drug delivery and targeting, nanomedicine, multifunctional and stimuli-sensitive pharmaceutical 
nanocarriers, biomedical polymers, experimental cancer therapy. He has published more than 400 original papers, more than 
150 reviews and book chapters, wrote and edited 12 books, and holds more than 40 patents. Google Scholar shows more 
than 56,000 citations of his papers with H-index of 105. He is Editor-in-Chief of Current Drug Discovery Technologies, Drug 
Delivery, and OpenNano, Co-Editor of Current Pharmaceutical Biotechnology and on the Editorial Boards of many other 
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journals. He received more than $30 M from the governmental and industrial sources in research funding. He has multiple 
honors and awards, and in 2011, Times Higher Education ranked him number 2 among top world scientists in pharmacology 
for the period of 2000-2010.

Greg Troiano, Seer: Greg Troiano is VP of Technology and Chief Engineer at Seer, a life sciences and health data company 
harnessing the power of nanotechnology to probe the molecular insights of proteomics and enable early disease detection 
and patient classification. Prior to Seer, Mr. Troiano was VP of Nanomedicine Development and Manufacturing within Pfizer’s 
Pharmaceutical Sciences group. Here, 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, 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.

Kristy Wood, Ph.D., Intellia Therapeutics, Inc.: Dr. Wood is currently Director of Non-Viral Delivery at Intellia Therapeutics 
and is responsible for over-seeing delivery technologies for therapeutic applications of CRISPR/Cas9. Kristy has more than 
10 years of industrial experience in developing novel drug delivery systems for the delivery of nucleic acids and proteins.  
Her interest in nucleic acid delivery began as a scientist at Baxter Healthcare and has led her to work on projects to deliver 
ASO, siRNA, and mRNA through various routes of administration across many therapeutic areas. Kristy has been involved 
in small-scale formulations, scaling-up processes, and completing tech transfers moving drug product formulations from 
research into development. Previously, she was focused on the manufacturing and delivery of mRNA as a therapeutic for 
protein replacement using lipid nanoparticle delivery systems at both Pfizer and Shire. Kristy has been issued a number of U.S. 
patents in the mRNA field. She received her Ph.D. in Biomedical Engineering from the University of Texas at Austin working 
with Professor Nicholas Peppas and her B.S. in Biomedical Engineering from the University of Wisconsin-Madison.

Noreen Zaman, Ph.D., Vertex Pharmaceuticals Inc.: Dr. Noreen Zaman is a scientist in the Chemical and Materials 
Engineering department at Vertex Pharmaceuticals, where she works on improving and expediting the drug development 
process through predictive tools. She was previously in Formulation Development at Vertex, where she drove the clinical 
development efforts for multiple compounds. Noreen received her B.Sc. from the University of Calgary (Calgary, Alberta, 
Canada) and Ph.D. from the Massachusetts Institute of Technology (Cambridge, MA), both in Chemical Engineering.
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POSTER ABSTRACTS

Green synthesis of a synergetic structure of tellurium nanowires and metallic nanoparticles for biomedical 
applications
Ada Vernet Crua1, David Medina1, Bohan Zhang1, Thomas J. Webster1  

1 Department of Chemical Engineering, Northeastern University, Boston, MA 02115

Purpose: 
Health care system is facing significant concerns nowadays such as antimicrobial resistance and cancer. New approaches should 
be considered, and nanotechnology has been found as a powerful solution to them. Current synthetic methodologies for 
production of nanoparticles, based on physicochemical standards are known to be easy-to-get straightforward. Nevertheless, 
there is a cost associated with the limitations that should be overcome from these approaches, such as the production of toxic 
by-products or the lack of biocompatibility of the products. Therefore, new methods are needed, and green chemistry offers 
itself as a suitable and novel answer, achieving a safe and environmentally-friendly design, manufacture and use of chemical 
products. In this research, tellurium nanowires were synthesized using a green synthesis methodology (TeNWs). They were 
characterized in terms of structure and composition and tested for anticancer, antibacterial and cytotoxicity properties. Then, 
TeNWs were used for the synthesis of metallic nanoparticles in an easy and straightforward method with no need of reducing 
agent that was completed within 1 minute of reaction. Nanoparticles were characterized, and the synthetic process was 
compared with the ones described in literature, with the aim to compare the methods in terms of chemical needed, reaction 
conditions and economic implications. 

Methods: 
Tellurium nanowires were prepared using a hydrothermal reaction. The environmentally-friendly approach led to the use 
of telluric acid and starch as a unique reducing agent. Once purified, tellurium nanowires were used as a template for the 
growth of metallic nanoparticles (such as platinum and palladium) in a quick method with no need of additional reducing 
agent at room temperature. The structure containing both metallic nanoparticles and nanowires was known as synergy. 
Besides, biocompatibility and anticancer tests of both structures – the synergy and the nanowires - with human tissue 
were accomplished, growing human dermal fibroblast (HDF) cells and melanoma cells in media in the presence of both 
nanosystems. After an incubation time of 5 days, the cell growth was analyzed using MTS assay. Furthermore, antibacterial 
properties were tested against Escherichia Coli and Staphyloccocus Aureus.

Results:
It was demonstrated that green synthesized tellurium nanowires can be used as a template for the growth of metallic 
nanoparticles in a quick reaction that takes places in 1 minute, at room temperature with no need of stirring and reducing 
agent.  TEM images of both tellurium nanowires and metallic nanoparticles were taken, showing nanoparticles with a constant 
distribution size attached to the tellurium nanowires, which were quickly released from the structure. The chemistry of the 
samples was confirmed using EDX analysis, showing the distinct peaks of tellurium and the ones corresponding to each 
one of the metals. In vitro cytotoxicity assays were performed with human dermal fibroblasts (HDF) cells. The experiments 
showed that the use of green nanostructures, after the incubation period, enhanced the growth of the cells in comparison 
with the control. Furthermore, anticancer and antimicrobial studies showed an improved performance of the synergetic 
structure compared to the bare nanowires structures, causing a higher depletion of cell viability.
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Conclusion:
Current and main methods to synthesize nanostructures, both nanowires and nanoparticles, use approaches which employ 
chemical methods. The weakness of these procedures (extreme reaction conditions, production of toxic byproducts, and need 
of purification) calls for a necessity of alternative approaches. Green chemistry can be used to overcome these drawbacks. 
Here, green-synthesized tellurium nanowires were compared with chemically-synthesized structures to show that the first 
ones have an enhanced biocompatibility and anticancer properties over the ones synthesized using traditional methods. 
Besides, it was demonstrated that tellurium nanowires synthesized using starch can be used for the controllable and quick 
growth of metallic nanoparticles. 
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Citric juices-mediated Synthesis of Tellurium Nanoparticles with Antimicrobial and Anticancer Properties
Bohan Zhang, David Medina, William Tien-Street, Xinjing Huang, Ada Vernet, Amit K. Roy and Thomas J. Webster

Chemical Engineering Department, Northeastern University (Boston, MA)

Purpose: 
Antimicrobial resistance and cancer are rising worldwide concerns. According to the World Healthy Organization (WHO), 
more than 10 million people would eventually die due to a bacterial infection in the next 30 years. Besides,8 million people 
would die from cancer every year in the world. Nanotechnology is considered an approach for dealing with this problem 
as nanoparticles can present as strong bactericidal ability and cancer-combating properties. Traditional synthesis methods 
for the production of nanoparticles are physicochemical approaches that can be costly and potentially harmful to the 
environment. Therefore, there is a growing need for production of these nanoparticles using a more effective, more easily 
and more environmentally friendly method. For this reason, a new synthetic method is born.

Methods: 
In the research, three kinds of nanoparticles produced by lemon, lime, or orange. Using those fruits extract to be the reducing 
agent to gain different metallic nanoparticles from the metallic salts. Then test the nanoparticles by using the TEM to measure 
its structure, and test the nanoparticle’s antibacterial, anticancer, and biocompatibility characters.

Results:
These systems showed significant antibacterial activity against both Gram-negative –Escherichia coli- and Gram-positive –
Staphylococcus aureus- bacteria. Moreover, nanostructures were cultured with melanoma cancer cells inhibiting the average 
growth of cells. Nanoparticles were also tested for their cytocompatibility with human dermal fibroblast (HDF) cells for 24 and 
48 hours, showing no significant cytotoxic effect at concentrations up to 50 µg/mL. 

Conclusion:
The synthesis of nanostructures using a green-synthesis approach with citric juices is presented as an alternative methodology. 
Furthermore, these green nanoparticles showed great potential as both antibacterial and anticancer agents, with no 
significant cytotoxic effect against healthy human cells.
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Biogenic Metallic Nanoparticles. A nanometric trojan horse approach
David Medina, Thomas J. Webster
Chemical Engineering Department, Northeastern University (Boston, MA)

Purpose: 
Antimicrobial resistance to antibiotics (AMR) and cancer and two of the main concerns that the healthcare system should 
face nowadays. Current drugs and antibiotic treatments are becoming ineffective or have plenty of drawbacks. Therefore, 
new alternatives are needed. Despite the increase in the use of nanostructures in the biomedical field, traditional synthesis 
of such materials is subjected to several disadvantages, such as the production of toxic-by-products and harsh conditions. 
Green nanotechnology is presented as a suitable answer, allowing the generation of nanostructures in a quick, cost-effective 
and environmentally-friendly approach. 

Methods: 
Pathogenic bacteria and human cells -both cancer and healthy ones- were used for the synthesis of metallic nanoparticles 
similarly. Bacteria and cells are cultured in the presence of metallic salts under standard conditions until the generation 
of nanoparticles, that is followed using microscopy and spectrophotometric techniques. After purification, nanoparticles 
are used as antimicrobial and anticancer agents using colony counting unit assays and MTS assays, respectively, as well as 
characterized.  

Results:
Pathogenic bacteria are used for the synthesis of bacteriogenic metallic selenium nanoparticles that were characterized 
in term of size, morphology, and composition. These agents were employed as suitable agents with antimicrobial activity 
against the same bacteria that synthesized them, showing low cytotoxicity for human dermal fibroblasts (HDF) cells. The 
synthesis of metallic nanomaterials using cancer and healthy cells -HDF and HFOB- is reported. Pure metal nanoparticles 
–palladium or platinum- and bimetallic structures –such as gold-platinum- are readily synthesized using the cells, and after 
purification, they are used as anticancer agents.

Conclusion:
Microbiological agents are successfully used as a synthetic machine for the generation of metallic nanoparticles of 
different compositions with biomedical properties. Therefore, they are presented as a suitable approach for the synthesis of 
nanomaterials in a green fashion, overcoming the limitations of traditional nanotechnology.
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Aperture-Opening Encapsulation of a Transition Metal Catalyst in a Metal-Organic Framework for CO2 
Hydrogenation
Zhehui Li, Thomas M. Rayder, Enric Adillon, Jeffery A. Byers, and Chia-Kuang Tsung
Chemistry Department, Boston College

Abstract: 
Homogeneous transition metal complex (tBuPNP)Ru(CO)HCl (tBuPNP = 2,6-bis((di-tert-butyl-phosphino)methyl)pyridine)  
was encapsulated into the robust Zirconium-oxo based Metal-organic framework (MOF) UiO-66 through aperture opening 
encapsulation. The resulting encapsulated complex, [Ru]@UiO-66, was an active catalyst for the hydrogenation of carbon 
dioxide. Compared to its homogenous counterpart, the hybrid catalyst shows comparable TON, high recyclability, prevention 
of bimolecular catalyst decomposition, and resistant to bulky thiols. Using dye as an encapsulation guest, the combination 
study of solvent dependence, size-dependency, and indirect detection of the aperture opened intermediate suggest 
the dissociative linker exchange mechanism in UiO-66 is necessary for the encapsulation. These results demonstrate the 
high utility of this aperture-opening encapsulation process as a strategy to synthesize host-guest materials for chemical 
catalysis. In addition, to gain a better understanding of the interaction between the host and guest, the dye molecule was 
encapsulated into MOF and its change of photophysical property would be studied. We hope this finding can shed the light 
on new catalyst design by taking advantage of the chemical environment beyond the first co-ordination sphere. 

Division of Inorganic Chemistry:
Chemistry of Materials: Metal Organic Frameworks (Oral)  Claus Lugmair
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Where’s my Peak?: Using Caution When Interpreting Nanoparticle Analysis Data
Lew Brown1, Franklin Monzon1, and Jean-Luc Fraikin1 

1Spectradyne LLC, 23875 Madison St, Suite A, Torrance CA 90505

Purpose: 
As greater scrutiny of pharmaceutical nanoparticles becomes mandated, accurate characterization of the size and 
concentration of these populations becomes more and more critical. Regardless of an instrument’s underlying principle of 
operation, all nanoparticle analysis instruments (and, indeed, instruments generally) are eventually limited by their intrinsic 
sensitivity and by instrument noise. This poster will clarify relevant considerations in the detection of submicron particles near 
an instrument’s limit of detection (LOD), providing a guide for researchers facing this kind of small-signal challenge. 

Methods: 
Measurements of protein aggregates and extracellular vesicles (EVs) are made using Microfluidic Resistive Pulse SensingTM 
(MRPSTM), and are compared to measurements done by Nanoparticle Tracking Analysis (NTA) and Electron Microscopy (EM). 

Results:
It is found that NTA measurements are prone to the reporting of false peaks in aggregate and EV distributions, in contrast 
to MRPS and EM measurements. A straightforward theoretical explanation of these false peaks, related to the strong (6th-
power) dependence of light scattering intensity on particle diameter, is given. 

Conclusion:
Care must be taken when interpreting nanoparticle size distributions produced by any instrumentation, especially when near 
the LOD. A basic understanding of the technique used, and its inherent limits is important in order to properly define what 
limits of the data can be trusted. Without this understanding, data can easily be misinterpreted, especially when reporting 
“peak values”: in many cases, the peak shown may not be real. 



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.

VERTEX is a global biotechnology company that invests in scientific innovation to create transformative medicines for 
people with serious and life-threatening diseases.

We discovered and developed the first medicines to treat the underlying cause of cystic fibrosis (CF), a rare, life-threatening 
genetic disease. In addition to clinical development programs in CF, Vertex has more than a dozen ongoing research programs 
focused on the underlying mechanisms of other serious diseases. 

Founded in 1989 in Cambridge, Massachusetts, our corporate headquarters is now located in Boston’s Innovation District, 
and our international headquarters is in London, United Kingdom. We currently employ 2,100 people in the United States, 
Europe, Canada and Australia with nearly two-thirds of our staff dedicated to research and development.

Vertex is consistently recognized as one of the industry’s top places to work by Science Magazine, The Boston Globe, Boston 
Business Journal and the San Diego Business Journal. Our research and medicines have also received esteemed recognitions, 
including the Robert J. Beall Therapeutics Development Award, the French Prix Galien and the British Pharmacological Society 
awards.
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Thank you to all of our Organizers, Speakers, 
Sponsors and Delegates! Without your 

dedication, support and participation APN 
2018 would not be possible. We greatly value 
your comments regarding APN 2018 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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