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Message from the Chair 
 

Dear Conference Attendees, 

 

Welcome to the 24th Annual American Association of Pharmaceutical Scientists 

Northeast Regional Discussion Group (AAPS-NERDG) Meeting. It is exciting to 

meet in person after 2 years.   

 

This year’s event features two keynote presentations. The morning presentation will 

be delivered by Dr. Diane Burgess of University of Connecticut. She will share her 

research on the development and continuous manufacturing of microspheres and 

liposomal formulations, and factors influencing their bioperformance. The address in 

the afternoon will be given by Dr. Pat Walters of Relay Therapeutics. He will present 

on application of Article Intelligence(AI) to drug discovery, covering both challenges and opportunities for AI 

methods to pharmaceuticals.  

 

The morning agenda has three sessions of Short Topic Presentation with talks on a range of pharmaceutical 

research areas. For the Academic Research Award six students will present on their research to compete for 

awards. Winners will be announced in the Awards ceremony later in the day.   

 

This year will have returned to our traditional format of Regular Poster Presentations. The poster session is held 

after lunch. It includes a broad range of research topics. Awards will be given to the best posters. 

 

In the afternoon, there are four Round Table Discussions: Bypassing Biological Barriers for Therapeutic Payload 

Delivery, Advances in Organ-on-a-chip Technology in Drug Discovery Research, Addressing Challenges in 

Large Scale Manufacturing of Nanomedicine, and Strategies in Personalized Medicine – Advances & Future 

Milestones. 

 

Vendor presentations will be delivered throughout the day by Roquette, Gattefossé, Boehringer-Ingelheim and 

Crystal Pharmatech. The conference also features a vendor exhibition. Participants that visit vendor booths will 

have a chance to win a prize. We are grateful to Insmed, JRS Pharma, Simulation Plus, Charles Rivers Labs, 

Triform Sciences and Crystal Pharmatech who sponsored who supported the ARA and Poster Awards. We 

appreciate all our sponsors who support this event. Please take some visit their exhibition tables and listen to their 

technical talks.  

 

I would like to thank the incredible group of volunteers who helped organize this year’s conference. Putting 

together an event during this uncertain period requires a lot of planning and flexibility. It wouldn’t be possible 

without their hard work and dedication to AAPS-NERDG.  

 

Please enjoy the conference!   

 

Sincerely,  

Heather Frericks Schmidt  

AAPS-NERDG chair 2021-2022 

Pfizer, Inc. 
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Schedule of Events 
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Thank You to Our 2022 AAPS-NERDG Gold Corporate Sponsors 
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http://dissolutiontech.com/
https://www.distekinc.com/
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https://www.jrspharma.com/pharma_en/
https://www.roquette.com/
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https://www.crystalpharmatech.com/
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Albany College of Pharmacy & Health Science 

 

  



 8 

Development of Novel Micro- and Nanoparticle-Based Therapeutics 

Diane J. Burgess*1 

 

1Department of Pharmaceutical Sciences, University of Connecticut, Storrs, CT 06268, USA. 

Correspondence: d.burgess@uconn.edu  

       
This presentation will focus on microsphere and liposomal formulations. Other micro- and nanoparticle-based 

therapeutics such as polymeric micelles, lipid nanoparticles and long acting injectables will also be discussed. 

Key aspects in the development of novel therapeutics will be addressed together with insights into critical issues 

in the manufacturing process. Our laboratory has developed a novel continuous manufacturing platform for 

complex parenteral dosage forms which allows precise control over particle size and can also ensure 

monodisperse particles. This platform is equipped with process analytical technology to ensure all aspects of 

product quality. An overview of this manufacturing platform will be presented. The platform is based on co-flow 

technology and employs the formation of a turbulent jet at the site where the two flows mix, promoting vesicle 

formation. Case studies on different therapeutics prepared using this technology will be discussed.   

 

With respect to the equivalency of complex parenterals, such as microspheres and nanoparticles, small variations 

in formulation and processing can lead to products with different in vitro and in vivo performance. This will be 

discussed along with several case studies illustrating the importance of understanding the design space for these 

complex therapeutics. Examples of in vitro-in vivo correlations of these complex products will be presented. 

Keywords: continuous manufacturing, complex parenterals, microspheres, liposomes, long acting injectables 

 

About Our Keynote Speaker:  

Dr. Burgess received her B.Sc. degree in Pharmacy from the University of Strathclyde, 

U.K. (1979) and her Ph.D. in Pharmaceutics from the University of London, U.K. (1984). 

She was a postdoctoral fellow at the Universities of Nottingham, U.K. (1984-1985) and 

North Carolina (1985). Dr. Burgess joined the faculty at the University of Illinois at 

Chicago in 1986 as Assistant and then Associate Professor and moved to the University 

of Connecticut in 1993. She was promoted to Professor in 1999, and in 2009 she was 

appointed Board of Trustees Distinguished Professor of Pharmaceutics at the University 

of Connecticut. 

Dr. Burgess has been active in teaching, research and service throughout her career. Her 

students have recognized her with the Outstanding Teacher of the Year Award (2005 and 

1992). She received the 2009 Distinguished Service award from the University of Connecticut, School of 

Pharmacy. In 2010, she became the first recipient of the CRSI (Controlled Release Society, India Chapter) 

fellowship award for outstanding contributions in drug delivery research. Dr. Burgess is the 2011 recipient of the 

Nagai APSJ International Women Scientist Research Achievement Award. Dr. Burgess also received the 2013 

AAPS IPEC Ralph Shangraw Memorial Award for her outstanding research in the area of pharmaceutical 

excipients. In 2014, Dr. Burgess was recognized for her exceptional commitment in CRS, and was selected as the 

recipient of the Distinguished Service Award. She has over 130 refereed publications. She is the editor of two 

books. She has given over 330 research presentations, over 170 invited lectures, and 12 keynote addresses at 

major international scientific meetings; Dr. Burgess has served as major adviser for four M.S. and 22 Ph.D. 

graduates as well as 12 post-doctoral fellows. She is currently directing the research of seven Ph.D. students, two 

post-doctoral fellow, and two assistant research professors. 

Dr. Burgess is a fellow of AAPS (American Association of Pharmaceutical Scientists) and of AIMBE (American 

Institute for Medical Biological Engineering).  

mailto:d.burgess@uconn.edu
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Challenges and Opportunities for AI in Drug Discovery and Development 
  

Pat Walters1 
1Relay Therapeutics 

 
Correspondence: pwalters@relaytx.com 

 
Over the past decade, we have seen continued growth in the application of Artificial Intelligence (AI)  methods 

in drug discovery.  Developments in deep learning have led to a renaissance in Quantitative Structure-Activity 

Relationships (QSAR) and de-novo molecule generation. Machine learning methods, which extract patterns from 

data and use these patterns to make predictions, are now being applied, to varying degrees, in most drug discovery 

organizations. Machine learning has impacted drug discovery in numerous areas ranging from target identification 

to organic synthesis planning.  In some disciplines, such as image analysis, Machine learning methods are well 

established and can be systematically validated.  However, in other domains, like automated chemical design 

(ACD), the contributions of AI can be challenging to separate from those of the end-user.  This presentation will 

highlight emerging areas where AI can contribute to drug discovery programs and open issues for the field.  

 

 
About Our Keynote Speaker:  

 

As Chief Data Officer, Pat Walters oversees the development and application of 

the computational components of Relay Therapeutics’ DynamoTM platform. Prior 

to joining Relay Therapeutics, he spent more than 20 years at Vertex 

Pharmaceuticals where he was global head of modeling and informatics. Pat is co-

author of the book “Deep Learning for the Life Sciences,” published by O’Reilly 

and Associates. He is a member of the editorial board for Artificial Intelligence in 

the Life Sciences and is on the editorial advisory boards of The Journal of 

Medicinal Chemistry and The Journal of Chemical Information and Modeling.  

 

Pat received his B.S. in chemistry from the University of California, Santa Barbara and his Ph.D. in organic 

chemistry from the University of Arizona, where he studied the application of artificial intelligence in 

conformational analysis. Prior to obtaining his Ph.D., he worked at Varian Instruments as both a chemist and a 

software developer. 
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Short Topic Presentations (STP) 

 
Session Time Title Presenter Affiliation Page 

Session A 

Moderator:  

Iman 

Zaghloul 

 

Windsor I 

10:00 – 10:30 

Efficacy Difference of Antipsychotics in 

Alzheimer's Disease and Schizoprenia: Explained 

with Network Efficiency and Pathway Analysis 

Methods 

Peihao Fan University of Pittsburgh 17 

10:30 – 11:00 

Crystal Structure of the Genetic Variant of Human 

Cytochrome P450 2C9: Insights into the Effect of 

Single Nucleotide Polymorphism 

Shruti 

Deodhar 

Albany College of 

Pharmacy and Health 

Sciences 

18 

11:15 – 11:45 

Palmitoyl Carnitine anchored nanoliposomes for 

Pancreatic cancer and neovasculature specific 

delivery of Gemcitabine Elaidate 

Akanksha 

Patel 
St. John's University 19 

11:45 – 12:15 

Tunable Drug Release From Fused Deposition 

Modeling (FDM) 3D Printed Tablets Prepared Using 

A Novel Polymer 

Vishvesh 

Raje 
St. John’s University 20 

  

Session B 

Moderator:  

Zhao Li 

 

Windsor II 

10:00 – 10:30 
How Do Modulators Affect the Orthosteric and 

Allosteric Binding Pockets? 

Chih-Jung 

Chen 
University of Pittsburgh 21 

10:30 – 11:00 

Lenvatinib-Valproic Acid Self Nanoemulsifying 

Preconcentrate for the treatment of Hepatocellular 

Carcinoma 

Aishwarya 

Saraswat 
St. John's University 22 

11:15 – 11:45 

NOHA: A Novel Biomarker To Monitor 

Neoadjuvant Therapy Outcome In Triple-Negative 

Breast Cancer Patients 

Srinidi 

Mohan 

University of New 

England 
23 

11:45 – 12:15 
Quantitative Evaluation of Effect of Antigen 

Expression on ADC Exposure in Solid Tumor 

Sharad 

Sharma 

Boehringer-Ingelheim 

Pharmaceuticals, Inc  
24 
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Short Topic Presentations (STP) 

 
Session Time Title Presenter Affiliation Page 

Session C 

Moderator: 

Jennifer 

Chu 

 

Windsor V 

10:00 – 10:30 

Impact of material attributes and critical process 

parameters on low dose powder filling using drum 

filler system 

Tanu Mehta 
University of 

Connecticut 
25 

10:30 – 11:00 

Application of Continuous Twin Screw Melt 

Granulation for Formulation Development of 

Metformin HCl Sustained Release Formulation 

Saurabh 

Mishra 
SE Tylose USA 26 

11:15 – 11:45 

Patient-centric design for peptide delivery: Trends in 

routes of administration and advancement in drug 

delivery technologies 

Manuel 

Sanchez-

Felix 

Novartis 27 

11:45 – 12:15 
Constructing Experimental Scaffolding for In-silico 

Predictions 

Daniel 

Walters 

Crystal Pharmatech 

(sponsored presentation) 
28 
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Academic Research Award (ARA) Presentations 

 
Session Time Title Presenter Affiliation Page 

ARA 

Moderator: 

Anand Gupta 

 

Windsor VI 

10:00 – 10:20 

Continuous Production of Solid Lipid 

Nanoparticles Using Hot Melt 

Extrusion for Oral Delivery of Poorly 

Water-soluble Drug 

Gautam Chauhan St. John’s University 29 

10:20 – 10:40 

Inhalation delivery of bedaquiline-

loaded cubosomes (BQLC) for the 

treatment of non-small cell lung cancer 

(NSCLC) 

Suyash Patil St. John’s University 30 

10:40 – 11:00 

Inhalation Treatment of Malignant 

Mesothelioma with Celastrol Polymeric 

Microparticles 

Xuechun Wang St. John’s University 31 

11:15 – 11:35 

Bictegravir nanomicelles and Anionic 

pullulan loaded vaginal film: Dual 

mechanistic pre-exposure prophylaxis 

(PrEP) for HIV 

Richa Vartak St. John’s University 32 

11:35 – 11:55 

Impact of Freezing Rate on 

Lyophilization Primary Drying 

Efficiency and Porous Structure 

Ling Zhu 
University of 

Connecticut 
33 

11:55 – 12:15 

Microparticulate Cancer Vaccines: 

Enhancing Immunotherapy Through 

Adjuvants 

Brittany Post St John Fisher College 34 

 

 

ARA Award Sponsors 
Charles River Shrewsbury 

Crystal Pharmatech 

Insmed 

JRS Pharma 

Simulations Plus 

Triform Sciences 

  

https://www.criver.com/
https://www.crystalpharmatech.com/
https://insmed.com/
https://www.jrspharma.com/pharma_en/
https://www.simulations-plus.com/
https://www.triformsciences.com/
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Round Table Sessions 

 
Session Speaker (Affiliation) Title Page 

Bypassing Biological Barriers for 

Therapeutic Payload Delivery 

 

Moderators: Manuel Sanchez-

Felix and 

Kevin Robbins 

(Windsor Ballroom) 

Xiuling Lu (University of 

Connecticut) 

Imaging Heterogenous Tumor 

Accumulation and Intratumoral 

Distribution of nanoparticles 

55 

Jessica Rouge (University of 

Connecticut) 

Overcoming natures barriers: enhancing 

endosomal escape of nucleic acids using 

DNA surfactant conjugates 

56 

Annette Bak (AstraZeneca) 

Key Drug Delivery Opportunities: Non-

Viral Gene Therapies & Oral Delivery of 

Macromolecules 

57 

 

Addressing Challenges in Large 

Scale Manufacturing of 

Nanomedicine 

 

Moderators: Sanjaykumar 

Gayakwad and Anand Gupta 

(Windsor I) 

Ramin Darvari (Pfizer) 
Journey of Hope: Development of Pfizer-

BioNTech COVID-19 Vaccine 
58 

Jelena Janjic (Duquesne 

University) 

Design with large scale in mind: 

adventures in nanomedicine manufacturing 
59 

Andrea Engel (Evonik) Considerations for Scaling Nanomedicines 60 
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Round Table Sessions 
 

Session Speaker (Affiliation) Title Page 

Strategies in Personalized 

Medicine – Advances & Future 

Milestones 

 

Moderators: Marcel Musteata 

(Windsor V) 

Kideok Jin (ACPHS) 
Personalized Medicine: Recent Progress in 

breast cancer therapy 
61 

Abu Serajuddin (St. John’s 

University) 

Development of rapidly dissolving FDM 

3D-printed tablets for personalized 

medicine 

62 

Jeff Idle (Long Island University) 
Why Metabolites? The case for 

metabolomics in personalized medicine. 
63 

 

Advances in Organ-on-a-chip 

Technology in Drug Discovery 

Research 

 

Moderators: Scott Fountain and 

Koyel Sen 

(Windsor VI) 

Seyoum Ayehunie (MatTek) 
The gastrointestinal microphysiological 

system for oral drug development 
64 

Ben Swenor (Emulate Bio) 

Qualification and Application of Organ-

Chips (OC) as Predictive Models of 

Natural Physiology 

65 

Jennifer Liras (Pfizer) 

Microphysiologic Systems for ADME 

Endpoints: A Drug Discovery and 

Development Perspective 

66 
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Research Poster Presentations 

 
Poster # Presenter Title Affiliation Page 

1 Sina Dehestani 
Smart Delivery of Epirubicin to Cancer Cells Using Aptamer-

modified Ferritin Nanoparticles  

University of Pittsburgh 35 

2 Ruifeng Wang 
Effect of Coacervation Processing Parameters on Release from 

Minocycline Hydrochloride Microspheres  

University of Connecticut 36 

3 Bo Wan 
In vitro-in vivo correlation of PLGA microspheres: effect of 

polymer source and temperature  

University of Connecticut 37 

4 Viren Soni 
Synthesis, characterization and biological evaluation 

salinomycin derivatives as potential anticancer agents  

Rowan University 38 

5 Xiaojiang Guo 
Effect of ondansetron on reducing ICU mortality in patients 

with acute kidney injury  

University of Pittsburgh 39 

6 Shreeya Jadhav 

Development and Characterization of Microemulsion 

Formulations for Topical Delivery of Prodrugs Derived from 

Methotrexate and 5-Aminolevulinic Acid  

Albany College of Pharmacy and 

Health Sciences 
40 

7 Sreeja Edara 
Structural and Functional Basis of Drug Binding to Human 

Cytochrome P450 2C9 Genetic Variant  

Albany College of Pharmacy and 

Health Sciences 
41 

8 Juan Duarte 

A Preformulation Study of Amine Surface Functionalized 

MCM-41 and SBA-16 Serving as Entrapment Carriers for 

Diclofenac Sodium  

MCPHS 42 

9 
Kaitlyn 

Strumski 

Synthesis of co-drugs derived from mycophenolic acid and 5-

aminolevulinic acid  

Albany College of Pharmacy and 

Health Sciences 
43 

10 
Aishwarya 

Saraswat 

In vivo antitumor efficacy of an oral lipid nanocomplex 

incorporating BRD4 PROTAC and Vemurafenib in BRAF 

inhibitor-resistant melanoma  

St. John's University 44 

11 
Tyler 

McDonald 
Impact of temperature on excipient moisture sorption isotherms  FreeThink® Technologies, Inc. 45 

12 Suraj Fanse 
Enabling the Rational Development of Long-Acting Drug-

Devices for Contraception  

University of Connecticut 46 

13 Vishal Kasina Nanoparticle-mediated delivery of miRNA mimics  University of Connecticut 47 

14 Emily Klock 

Extraction of Hormone Compounds with Solid Phase 

Microextraction as a Method of Quantifying Free 

Concentrations and Protein Binding Interactions  

Albany College of Pharmacy and 

Health Sciences 
48 
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Research Poster Presentations 

 

15 Snehal Daware 

Identifying Key Molecular Descriptors of Drug Molecules 

Affecting Particle Size: A Smart Exemplary to Develop 

Efficient Lipid-Based Delivery Systems  

St. John's University 49 

16 
Emilia Johnson-

Viola 

The potential effect of cannabinoids on drug permeability across 

the blood brain barrier  

Albany College of Pharmacy and 

Health Sciences 
50 

17 Tibo Duran 
Coarse-grained Molecular Dynamics Simulations of ssDNA 

Loaded Adeno-Associated Virus  

University of Connecticut 51 

18 Mimansa Goyal 
Active Targeting of An Anti-Malarial Drug to Treat Triple 

Negative Breast Cancer  

St. John's University 52 

19 Joshua Yu Nanoparticle mediated inhibition of acute myeloid leukemia  University of Connecticut 53 

 

 

RPP Award Sponsors: 

 
Charles River Shrewsbury 

Crystal Pharmatech 

Insmed 

JRS Pharma 

Simulations Plus 

Triform Sciences 

 
 

  

https://www.criver.com/
https://www.crystalpharmatech.com/
https://insmed.com/
https://www.jrspharma.com/pharma_en/
https://www.simulations-plus.com/
https://www.triformsciences.com/
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Vendor Presentations 

 
Time Vendor Title Presenter Page 

9:30 – 9:45 am 

(Windsor Ballroom) 

Boehringer-Ingelheim 

Pharmaceuticals, Inc 

Value through Innovation at Boehringer-

Ingelheim 
Xiaorong He 67 

11:45 – 12:15 pm 

(Windsor V) 
Crystal Pharmatech 

Constructing Experimental Scaffolding for In-

silico Predictions 
Daniel Walters 28 

1:15 – 1:30 pm 

(Windsor Ballroom) 
Gattefossé Drug delivery solutions at Gattefossé 

Jasmine 

Musakhanian 
68 

3:15 – 3:30 pm 

(Windsor Ballroom) 
Roquette 

ODT and ODF Patient Centric Drug Delivery 

Systems 
Carmen Popescu 69 



Efficacy Difference of Antipsychotics in Alzheimer's Disease and 

Schizophrenia: Explained with Network Efficiency and Pathway Analysis 

Methods 
 

Peihao Fan 1, Julia Kofler 5, Ying Ding 6, Michael R. DeChellis Marks7, Robert Sweet2,3,4, 

Lirong Wang1* 
 

1. Department of Pharmaceutical Sciences, Computational Chemical Genomics Screening, University of 

Pittsburgh School of Pharmacy, Pittsburgh; 2. Department of Neurology, University of Pittsburgh 

School of Medicine, Pittsburgh; 3. Department of Psychiatry, University of Pittsburgh School of 

Medicine, Pittsburgh; 4. VISN 4 Mental Illness Research, Education and Clinical Center, VA Pittsburgh 

Healthcare System, Pittsburgh. 5. Division of Neuropathology, Department of Pathology. 6. Graduate 

School of Public Health, University of Pittsburgh. 7. Center for Neuroscience, University of Pittsburgh. 

 

Correspondence: (Peihao Fan, pef14@pitt.edu)  

 

Purpose:   

Explore the molecular mechanisms that differ between Alzheimer’s disease (AD) with psychosis (AD+P) 

and schizophrenia (SCZ) to find reasons for the modest efficacy of antipsychotics in AD+P.  

 

Methods:  

In this study, we compared the similarities and differences between the genetic variations/genes associated 

with AD+P and schizophrenia extracted from differentially expressed genes (DEGs) and Genome Wide 

Association Studies (GWAS) data. We then constructed two protein-protein interaction networks 

specifically for AD+P and schizophrenia based on these genetic variations and genes. Network efficiency, 

which measures the signal transformation within the network, was calculated to characterize the 

topological structures of these two networks. The efficiency of antipsychotics in the two networks was 

calculated. Pathway enrichment analysis was used to identify pathways exclusively involved in AD+P.  

 

Results:  

1,135 and 2,085 genes were identified as related to AD+P and schizophrenia, respectively, with only 115 

genes shared. Antipsychotics showed a significantly lower efficiency in AD+P than in schizophrenia 

(P<0.001).  The pathways engaged by antipsychotics exclusively in AD+P were G Beta Gamma Signaling 

and IL-22 Signaling.  

 

Conclusions:  

Psychotic symptoms in AD may be caused by mechanisms distinct from those in schizophrenia which 

result in a decreased efficacy of antipsychotics in AD+P. In addition, antipsychotics engage several 

pathways in AD+P that are not present in schizophrenia, and which may limit their efficacy or enhance 

their toxicity in AD+P.  

 

Keywords: Alzheimer’s disease; Psychosis in AD; Systems pharmacology; Network analysis;   
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Crystal Structure of the Genetic Variant of Human Cytochrome P450 

2C9: Insights into the Effect of Single Nucleotide Polymorphism 
 

Shruti Deodhar, Sonia Parikh, and Manish Shah* 

 
Department of Pharmaceutical Sciences, Albany College of Pharmacy and Health Sciences, 106 New 

Scotland Avenue, Albany, NY 12208, USA. 

 

Correspondence: manish.shah@acphs.edu 

 

Purpose:  

Cytochrome P450 (CYP) enzymes constitute a superfamily of heme-thiolate monooxygenases that are 

involved in the metabolism of xenobiotics. The CYP 1, 2 and 3 families are responsible for 

biotransformation of majority of the currently available drugs. CYP2C9 is a major drug metabolizing 

enzyme with more than 80 single nucleotide polymorphisms identified, many of which significantly alter 

the metabolism of important drugs. The aim of the current research is to characterize one of these alleles, 

namely CYP2C9*27 or Arg150Leu (arginine to leucine at position 150) in complex with various drug 

substrates. The Arg150 is a non-conserved residue found predominantly in the Japanese population. The 

purpose of the study is to elucidate the impact of the distal variation on the active site that may lead to 

altered drug metabolism. 

 

Methods:  

The CYP2C9*27 was expressed in E. coli, purified and crystals were obtained in complex with the drug 

Losartan. The crystals were sent to Stanford Synchrotron Radiation Light source for remote data collection 

followed by structure determination using X-ray crystallography. 

 

Results:  

The protein conformation of the CYP2C9*27 in complex with losartan was similar to the previously 

solved structure of the CYP2C9 wild-type-losartan complex, but differs in the occupancy of losartan. One 

losartan was bound in the active site and another at the periphery in an identical orientation to that observed 

in the wild-type complex. However, unlike the wild-type complex, losartan was not bound in the access 

channel of the *27 complex. In addition, NADPH consumption assays illustrated lower substrate or 

losartan turn-over rates by CYP2C9*27 compared to the wild-type. The studies to determine the binding 

affinity and thermodynamics using isothermal titration calorimetry are in progress. 

 

Conclusion:  

Overall, the results yield insights into the altered drug binding and reduced hydroxylation activity of 

losartan in patients carrying CYP2C9*27 allele. 

 

Keywords: Cytochrome P450 2C9, losartan, polymorphism 

  

mailto:manish.shah@acphs.edu
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Palmitoyl Carnitine anchored nanoliposomes for Pancreatic cancer and 

neovasculature specific delivery of Gemcitabine Elaidate 

 
Akanksha Patel, Aishwarya Saraswat, Ketankumar Patel* 

 

College of Pharmacy and Health Sciences, St. John’s University, NY, USA. 

Correspondence: patelk2@stjohns.edu 

 

Purpose: 

Being the fourth most fatal malignancy worldwide, pancreatic cancer is on track to become the second 

leading cause of cancer-related deaths in the United States by 2030. Gemcitabine is a first-line 

chemotherapeutic agent for pancreatic cancer. However, due to aqueous solubility of gemcitabine free 

base (GEM), entrapment efficiency (EE) is lower. Hence, to improve EE, Gemcitabine Elaidate (GE), a 

lipophilic derivative was explored. In this work, Palmitoyl-DL-carnitine chloride (PC) was used as Protein 

kinase C (PKC) inhibitor which also provides a cationic surface charge to nanoliposomes which further 

enhanced stability. The objectives of the study are: (a) To develop and characterize a PKC inhibitor 

anchored Gemcitabine Elaidate (GE) loaded PEGylated nanoliposomes (PGPL). (b) To investigate GE 

activity and PGPL in various pancreatic cancer cell lines. 

 

Methods: 

Cytotoxicity of GE, PC, and combination was assessed on MIA PaCa-2 and BxPC3 using MTT assay. 

We also examined the effect of GE on cell viability within 3D multicellular tumor spheroids of MIA PaCa-

2. In vitro migration of MIA PaCa-2 cells by scratch wound-healing assay was performed. PGPL was 

prepared using a modified hydration method to encapsulate GE. EE was analyzed using HPLC, and the 

formulation was characterized for particle size, polydispersity index, and zeta potential. Ongoing studies 

are in vitro release study of PGPL, in vitro hemolysis study, Microsomal enzyme assay, Clonogenic 

survival assay and Western blot assay. 

 

Results:  

IC50 of GE was found to be 0.131± 0.02 µM which was significantly lower than the GEM (0.48 ± 0.04 

µM) in MIA PaCa-2. Furthermore, significant inhibition in tumor growth was observed in multicellular 

3D tumor spheroids of pancreatic cancer. A substantial reduction in their area after treatment with GE was 

observed. Most importantly GE treatment led to sustained inhibition in the growth of spheroids throughout 

the treatment period. PGPL showed a homogenous dispersion with a particle size of approximately 80 ± 

2.31 nm and zeta potential of +34 ± 3.12 mV. Drug loading of 5 % w/v was achieved. 

 

Conclusion:  

In conclusion, significantly higher drug loading and high EE with positive surface charge was obtained 

by combining lipophilic GE and PC in optimized PGPL for pancreatic cancer therapy.  
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Purpose 

3D printing in the pharmaceutical industry has unfolded new avenues for personalized/individualized 

therapy. Despite its advantages, limited polymers with good printability are available for pharmaceutical 

3D printing applications. Polyoxazoline-based material has been extensively explored for protein-drug 

conjugates, nanoparticles, hydrogels, polymersomes, micelles, and hot-melt extrusion. This research study 

is focused on exploring the Poly-2-ethyl-2-oxazoline (PETOX) as a 3D printable polymer. Moreover, 

modulation of the printing parameters for tunability of drug release from the printlets has been 

investigated.  

 

Methods 

Hydrochlorothiazide (HCTZ) and Dextromethorphan hydrobromide (DXM) was extruded with PETOX, 

respectively by hot-melt extrusion (HME). Printability of the filaments was tested by a TA.XTplus texture 

analyzer. Solid-state characterization of the filaments was performed. A unique printlet design 

(10:12:5mm) [X:Y:Z] was prepared and printed at a temperature of 210°C using a single nozzle FDM 3D 

printer. The number of outer perimeters of each layer (shell) of the printlets was altered to compute its 

effect on the drug release. The printlets were characterized for their %assay, weight variation, and 

%friability. In vitro drug release studies were performed in 250mL of 0.1N HCl (pH 1.2) and 500mL of 

PBS (pH 6.8), respectively.  

 

Results 

Clear-glassy filaments were obtained from extrusion of both HCTZ and DXM, respectively. HCTZ 

filaments were observed to have a tensile strength of 113.45 ± 14.62 MPa, whereas, DXM filaments had 

a tensile strength of 122.3 ± 15.46 MPa. Solid-state characteristics suggested that the drug was molecularly 

dispersed within the filament. The printlets had a weight variation of <5% and %friability of <3%. In vitro 

release studies suggested that ≈85% of the drug was released within 45 mins. for printlets with 1 shell, 60-

75 mins. for printlets with 3 shells, and 90-100 mins. for printlets with 5 shells, respectively.  

 

Conclusion 

As research in the field of 3D printing progresses, there is a dire need to explore and characterize newer 

printable polymers such as PETOX. Simultaneously, the effect of shell numbers could be another factor 

influencing the effect of drug release from 3D printed tablets.  
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Purpose:  

Allosteric modulators (AM) can modulate the effects of orthosteric ligands and exhibit greater selectivity 

and lower side effects than orthosteric ligands. In the present work, we investigate whether the binding of 

AM(s) will lead to significant conformational changes in orthosteric and allosteric pockets for the further 

development of CB2 allosteric modulators. 

Methods: 

We collect 21 pairs of X-ray crystal or cryo-EM structures, including GPCRs, ion channels, enzymes, and 

transcription factors, and analyze the binding features with MCCS to quantify the key residues along with 

potential changes in both the orthosteric and allosteric binding sites. Each pair consists of receptor-

orthosteric ligand and receptor-orthosteric ligand-AM complexes of a specific protein. We then evaluate 

the results with RMSD calculation and MD simulation. 

Results: 

AMs have little impact on the conformation of the orthosteric and allosteric binding pockets. In the 

orthosteric binding pockets, most of them only have one or two binding residues undergoing significant 

conformational change after an AM bound to the receptors. In the allosteric pockets, most of the important 

residues only shifted mildly when the main structure around the allosteric pocket moved slightly. 

However, in some of the allosteric binding sites, a few residues which possess a large side chain may 

either rotate away from or approach the allosteric binding pocket to accommodate the binding of AMs.  

Conclusions: 

The results demonstrate that the binding of AM has few impacts on the orthosteric binding site based on 

the little change of either conformation or energy contribution of the residues involved in the interactions 

between protein and the orthosteric ligand. Moreover, the binding of AMs does not cause significant 

conformational changes in allosteric binding pockets, and only a few residues with a large side chain may 

rotate away or approach the AMs. MD simulation studies support that the complexes are stable under 

dynamic circumstances. Therefore, if the allosteric binding pocket(s) was predicted accurately, we can 

confidently conduct virtual screening and lead optimization for the AMs without concern that the 

significant conformational change of the pocket could lead to  low accuracy.  

Keywords: Allosteric modulator, MCCS, drug discovery 
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Purpose:  

Lenvatinib (Lnv) is indicated for first-line treatment of patients with hepatocellular carcinoma (HCC). 

However, development of resistance to Lnv that is accompanied by a limited clinical outcome suggested 

the use of combination therapy with other anti-cancer drugs. Being a classical brick-dust molecule with 

extremely poor aqueous solubility, Lnv formulation development is very challenging. In our study we 

combined Lnv with a histone deacetylase (HDAC) inhibitor, valproic acid (VA), and developed a Self-

Nanoemulsifying Preconcentrate (SNEP) formulation for enhanced HCC cytotoxicity and improved oral 

bioavailability of Lnv.  

 

Methods: 

Over 25 types of biocompatible co-solvents, oils and non-ionic surfactants were screened for the 

preparation Lnv-VA SNEP (LenVaNo) and later the final formulation was optimized for kinetic stability, 

particle size and polydispersity index. In vitro cytotoxicity of LenVaNo was investigated in comparison 

with the individual drugs using MTT assay in three hepatic cancer cell lines (Hep3B, HepG2, and Huh-

6). Flow cytometry (Annexin V) was also carried out to analyze the apoptotic effect of Lnv, VA and their 

combination nanosystem. The anticancer efficacy was also analyzed in 3D multicellular hepatic tumor 

spheroids by tumor growth analysis and Live/Dead cell assay. Ongoing studies include migration, colony 

forming ability, permeability and Western blot assays.  

 

Results: 

Interaction of Lnv with VA enhanced the solubilization and favored kinetic stability of Lnv in 

nanoglobule.  Optimized Lnv-VA system spontaneously formed a homogenous dispersion with a particle 

size < 70 nm. LenVaNo showed 2-3 folds enhanced IC50 in the hepatic cell lines compared to that of Lnv 

and VA alone. Flow cytometry demonstrated significant increase of the apoptotic effect of LenVaNo in 

comparison with that of both individual drugs. Significantly higher red fluorescence (necrotic surface) 

and marked inhibition in tumor spheroid growth compared to individual drug and control after 10 days of 

treatment indicated the superior efficacy of LenVaNo in tumor penetration and growth inhibition. 

 

Conclusions:  Combining Lenvatinib with HDAC inhibitor - Valproic Acid to form Self Nanoemulsifying 

Preconcentrate could be promising approach to improve solubility and efficacy for the treatment of HCC.  

 

Keywords: (Lenvatinib; Valproic acid; SNDDS; Hepatocellular carcinoma; Formulation) 
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Purpose:  

We have identified Nw-hydroxy L-Arginine (NOHA) as a highly sensitive and specific blood-based 

biomarker to distinguish estrogen receptor negative from estrogen receptor positive (ie, levels <4nM 

indicative of ER negative disease) in breast cancer patients (U.S. Utility Patent 10,073,099). In this study 

we examine the clinical utility of NOHA to monitor neoadjuvant therapy response among triple-negative 

breast cancer (TNBC) patients  

 

Methods: 

Participants include newly diagnosed TNBC patients scheduled to undergo neoadjuvant systemic therapy. 

3 ml of whole blood were collected at five specific time points of i) pre-chemotherapy, ii) after the second 

cycle of chemotherapy, iii) after the fourth cycle of chemotherapy, iv) after the last cycle of chemotherapy 

(i.e., pre-surgery), and v) following surgery. Collected whole blood were processed for plasma isolation, 

and assessed for NOHA by competitive ELISA method, utilizing a proprietary monoclonal antibody. The 

ELISA assay results were compared with custom LC-MS NOHA measurement for experimental 

validation. Statistical difference was set at p<0.01, with 2 repetitive samples for each tested 

criteria/condition 

 

Results: 

Plasma NOHA levels above 4nM were considered indicative of treatment effectiveness. Interim data from 

the first 8 enrolled patients will be presented. NOHA levels among all enrolled patients showed a robust 

correlation with their initial disease burden and was sensitive in predicting clinical and pathologic 

responses to neoadjuvant treatment. Additionally, the sensitivity in NOHA quantification by ELISA assay 

was comparable with their measurements by LC-MS.   

 

Conclusions: 

This study provides the first evidence suggesting the utility of NOHA in monitoring clinical and 

pathologic responses to neoadjuvant therapy. It provides the foundational knowledge for future delineation 

of NOHA to guide surveillance for/management of metastatic TNBC. It also suggests the utility of the 

competitive ELISA assay for NOHA measurement, without the need for expensive analytical equipment 

(such as LC-MS), large lab space, or specialized technical training.  

 

Keywords: TNBC, treatment outcome, NOHA, biomarker 
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Antibody-drug conjugates (ADCs) rely on high expression of target antigens on cancer cells to 

effectively enter the cell and release a cytotoxic payload. Previous studies have shown that ADC 

efficacy is not always tied to antigen expression. However, our recent in vitro study suggests a linear 

relationship between antigen expression and the intracellular levels of the ADC payload. In this study, 

we have explored the relationship between antigen expression and intratumoral ADC exposure in vivo. 

Using trastuzumab-vc-MMAE (T-vc-MMAE) and four cell lines with varying expression of human 

epithelial growth factor receptor 2 (HER2), the pharmacokinetics of total trastuzumab, released ("free") 

MMAE, and total MMAE were evaluated in a tumor xenograft model. Nude mice were implanted with 

tumors originating from BT-474, MDA-MB-453, MCF-7, and MDA-MB-468 cell lines and dosed with 

10 mg/kg or 1 mg/kg of ADC. Observed data were mathematically characterized using a mechanism-

based PK model. A strong positive correlation was observed between antigen expression levels and 

free/total MMAE exposure (R2 ≥ 0.91) (total MMAE being the sum of released and conjugated MMAE) 

within the tumor, but not for total trastuzumab exposure. The PK model was able to recapitulate plasma 

PK through simulation; however, the tumor PK was overpredicted or underpredicted in some cases 

potentially due to differences in tumor vasculature or extracellular matrix conditions. Our results 

indicate a linear relationship between antigen expression and tumor exposure of free/total ADC payload 

in vivo, validating our previous finding in vitro, while also revealing the need to understand complex 

physiology of the tumor to predict tumor PK of ADC and its components. Our findings also support the 

concept of antigen expression screening in patients for targeted therapies like ADCs to achieve the 

maximum therapeutic benefit of the treatment.  

 

Keywords: Antibody-drug conjugates, antigen, pharmacokinetic model, cancer 
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Purpose: 

The main intent of our studies was to understand the impact of material attributes (densities, particles size 

distribution and flowability) and critical process parameters or CPP’s (vacuum pressure, drum bore size, and stirrer 
type) on in-process controls (fill weight and %RSD) for capsule filling process using drum filler system.  

 

Methods: 

Powders with different material attributes were selected and filled using Harro Hofliger’s DrumLab (Table 1). 

Lactohale 300/LH300, Inhalac 230 and Inhalac 120 are poor, fair and good flowing powders respectively. Unlike 

other selected materials, proprietary formulation A was highly cohesive and low-density (<100g/l) demonstrating 

very poor flow properties.  

 

Material Tap Density(g/l) Bulk density(g/l) D50(µm) Compressibility Index(%) 

Lactohale/LH300 520 260 <5 >25 

Inhalac 230 850 700 70-110 18 

Inhalac 120 830 720 110-155 13 

Formulation A - 90.44 - 43.4 

Table 1: Material attributes of selected powders 

 
Powders were filled at different vacuum pressures using drum bore size 7.5mm3 and 30mm3, and net fill weight of 

each capsule was recorded to study fill weight variation (%RSD) and product density (mg/mm3). Additionally, the 

impact of stirrer geometry on fill weight and %RSD was also evaluated.  

 

Results: 

Study demonstrated that fill weight was a function of vacuum pressure and linear relationship was observed between 

fill weight and vacuum pressure (Table 2) for all materials except Inhalac 120. However, higher %RSD was 

observed with LH300 and formulation A. Additionally, asymmetric stirrer led to lower %RSD and higher dosing 

compared to standard stirrer for LH300 and formulation A which could be attributed to its paddle shaped geometry.  

 

Material Vacuum(mbar) 
Asymmetric Stirrer Standard Stirrer 

Fill weight(mg) %RSD Fill weight(mg) %RSD 

LH300 

200 10.80 9.69 10.36 17.59 

400 14.35 4.52 12.95 14.48 

600 15.13 3.93 14.86 5.94 

Table 2: Fill weight and %RSD for LH300 using 30mm3 bore size drum 

Conclusions: 

Drum filling is an efficient method for low dose filling and can be easily scaled from laboratory to pilot scale. 
However, it is important to understand the material attributes to determine CPP’s such as vacuum pressure, drum 

bore size and type of stirrer to optimize overall filling process.  

 

Keywords: Low-dose filling, Drum filler, DrumLab  



 27 

Application of Continuous Twin Screw Melt Granulation for 

Formulation Development of Metformin HCl Sustained Release 

Formulation 
  

Saurabh M Mishra*1, Andreas Sauer2, Luis Mejia1 

 
1SE Tylose USA Inc., Pharmaceutical Application Laboratory, Totowa, New Jersey-07512, USA 

2SE Tylose GmbH & Co. KG, Kasteler Str. 45, 65203, Wiesbaden, Germany 

 

Correspondence: saurabh.mishra@setyloseusa.com 

 

Purpose:  

The application of twin screw melt granulation (TSMG) in formulation development of sustained release 

(SR) formulation is still limited. In present study, attempt has been made to develop SR formulation of 

highly soluble Metformin HCl, a poorly flowable and compressible API using TSMG. 

 

Methods: 

TSMG of Metformin HCl was carried out using HPMCAS as thermolabile binder and HV HPMC (90SH-

100000 SR) as dissolution rate controlling polymer. Preliminary trial consisting of 18 experiments with 

varying temperature, feed rate, screw speed and number of kneading zones was carried out. Once the 

optimum concentration of HPMCAS and processing parameters yielding higher flowability and tensile 

strength was established, HV Hypromellose in concentration of 10%, 20% and 30% was added and melt 

granulated using optimized process parameters. The effect of adding HV HPMC on flowability, particle 

size distribution, solid state properties (crystallinity and microscopical analysis) and tensile strength was 

evaluated. Dissolution of SR formulation prepared by TSMG was compared with marketed formulation 

of Metformin HCl SR 500 mg tablet using similarity factor. 

 

Results: 

From preliminary experiments, it was found that Metformin HCl can only be granulated with 10% 

HPMCAS or more at processing temperature of 180°C, feed rate of 10 g/min and screw speed of 50 RPM 

consisting of 1 kneading zone. Flowability and compactibility of Metformin HCl was significantly 

enhanced by TSMG using HPMCAS with 10% showing optimal concentration. It was found that by 

adding 30% HV HPMC during TSMG, Metformin HCl SR tablets with higher hardness complying with 

USP limits of drug release can be successfully achieved. A comparative evaluation with marketed 

formulation reveals high similarity factor (f2 = 68.54). Moreover, compared to brand formulation (~1000 

mg), tablet weight of optimized formulation by TSMG was found to be significantly lower (~845 mg) 

consisting similar dose of Metformin HCl (500 mg).  

 

Conclusions: 

It was found that HPMCAS in combination with HV HPMC can be successfully used to enhance 

flowability and compressibility of Metformin HCl with similar dissolution profile compared to brand 

formulation using TSMG. Thus, a single step melt granulation technique to develop highly compressible 

SR formulation of Metformin HCl was achieved in present study. 

 

Keywords: Twin screw melt granulation, sustained release, continuous manufacturing, HPMCAS and 

HPMC, compressibility and compactibility 
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Abstract 

Utilizing peptides as therapeutic agents is considered an attractive approach for the treatment of various 

diseases due to their high binding and selectivity to novel drug targets. However, the physicochemical 

properties of peptides make them challenging to administer exogenously, which places a high burden on 

drug delivery technology selection to successfully achieve the desired response. Various peptide drug 

delivery systems have been used in clinical and marketed products to overcome the problems associated 

with exogenous administration of peptide therapeutics. This review details the trends observed 

pertaining to the delivery of peptides such as changes in the routes of administration, advancements in 

formulation platforms, patient-centric product design, and various other aspects of peptide delivery. 
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Abstract 

Understanding the landscape of any compound’s properties is essential for any intended utilization.  For 

instance, many properties in the solid state - from melting point and thermal stability, to hygroscopicity 

and kinetic solubility - rely heavily upon the phase being used and it is becoming increasingly apparent 

that no practical amount of experimentation can identify every possible polymorph.  However, new 

applications of modeling using artificial intelligence are showing remarkable promise across the 

spectrum of a drug’s developmental timeline.   Join us for an overview of the network of collaboration 

and coordination formed by Crystal Pharmatech and our partners, and how practical analytical methods 

are fueling the predictive revolution, from polymorphism to pharmacokinetics. 
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Purpose:  

Solid Lipid Nanoparticles (SLNs) have been extensively used to develop formulations for poorly-water 

soluble drugs to enhance the oral bioavailability. The conventional methods used to prepare SLNs are the 

batch processes which are time-consuming, difficult to translate for commercial production, and cause 

inter-batch variability. Thus, the pharmaceutical industry prefers continuous processes such as Hot-melt 

extrusion (HME). Purpose of this study is to develop SLNs using HME of a poorly water-soluble drug 

(Carbamazepine) for oral delivery.  

 

Methods: 

Carbamazepine solubility was first insured in different compositions of lipids, surfactants, and co-

solvents. The solution was then pre-heated at 80°C before processing through the twin screw HME with 

optimized process parameters. The emulsion collected from the HME was subjected to probe sonication. 

The nano-emulsion was further lyophilized into a dry powder SLN which was then compressed into tablets 

using carver press. The nanoparticle formulations were evaluated for drug content, particle size, PDI, zeta 

potential, morphology, cytotoxicity, and permeation across Caco-2 and EpiIntestinal® tissue models. 

Lyophilized SLNs were also evaluated for physical properties – weight variation and drug crystallinity 

(DSC, PXRD and FTIR). As a capstone, Neusilin-based tablets were prepared using SLNs, and were 

tested for drug release using USPII and peristaltic dissolution (PD) apparatus, and clinical data simulation 

using Gastroplus®. 

 

Results: 

Precirol®ATO5 and Labrafil®M2130CS provided stable emulsions with surfactant Kolliphor®PS80. The 

final SLNs had high drug entrapment (≈70%) and uniform particle size (≈150nm), PDI (≈0.35), and zeta 

potential (≈-10mV). All tablet formulations demonstrated consistent reproducibility with uniform weight 

and drug content. DSC showed minimum crystallinity with a melting endotherm at 50°C, confirmed with 

PXRD which indicated smooth peaks for amorphous solid dispersion. FTIR showed complete entrapment 

of the drug with no characteristic peaks in the SLNs. No Caco-2 cytotoxicity was observed following 12 

hours exposure. Caco-2 and EpiIntestinal® tissue models studies showed significant CBZ permeation 

with no hindrance due to formulation components. Precirol®ATO5 tablets demonstrated a sustained drug 

release with USPII as compared to the PD pertaining to the external force produced by the actuator to 

simulate the peristaltic movement inside the GIT. 

 

Conclusions: 

In conclusion, SLN were successfully prepared with desired characteristics using the optimized 

parameters for HME. Further studies need to be performed to check the compressibility and tablet-ability 

of the lyophilized SLN formulation. 

 

Keywords: Hot melt extrusion; Solid Lipid nanoparticles; Continuous manufacturing, Oral solid dosage 

form. 
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Purpose:  

Non-small cell lung cancer is the leading cause of cancer-associated mortalities globally, and there is a 

constant need for new and effective treatment options. For NSCLC treatment, the inhalation route of drug 

delivery is highly beneficial as it delivers drugs directly into the lungs, requires lower doses, and limits 

systemic toxicity. Here, we repurpose Bedaquiline (BQ), an anti-tuberculosis drug, for NSCLC treatment 

by encapsulating it in cubosome nanocarriers. 

Methods: 

This study developed BQ-loaded cubosomes (BQLC) by the single-emulsion solvent evaporation 

technique. The BQLC formulation was evaluated for physicochemical parameters and solid-state 

characteristics. Further, we evaluated the aerosolization performance of BQLC using Next Generation 

Impactor. Finally, in vitro cell culture studies (MTT, Apoptosis assay, Clonogenic assay, Scratch assay, 

and 3D spheroid study) were performed to determine the anticancer efficacy of the BQLC nanocarriers 

against NSCLC (A549) cells. 

Results: 

The BQLC displayed a particle size of 150.2 ± 5.1 nm, a zeta potential of (+) 35.4 ± 2.3 mV, and an 

encapsulation efficiency of 51.85 ± 4.83% w/w. The solid-state characterization (DSC and PXRD) 

confirmed drug encapsulation within the cubosomes. For achieving deposition in the respiratory airways, 

an aerodynamic diameter < 5 μm is desired; however, the BQLC formulation was viscous (50 cP) resulting 

in an aerodynamic diameter of 5.12 ± 0.03 μm., typical for jet nebulizers. So, to reduce the viscosity, 

BQLC was diluted with water (1:1), and the diluted BQLC (25 cP) displayed enhanced aerosolization 

performance with MMAD of 4.21 ± 0.53 μm and fine particle fraction (FPF) of ~80%. Further, the BQLC 

displayed rapid internalization by A549 cells and enhanced cytotoxicity with a ~3-fold reduction in IC50 

compared to free BQ in NSCLC cells after 48 h treatment. The BQLC suppressed cell proliferation via 

the apoptotic pathway, further inhibiting colony formation, and cancer metastasis in vitro. Additionally, 

BQLC resulted in a 2-fold reduction in tumor volume compared to control in 3D spheroid studies and 

further confirmed the anticancer efficacy of cubosomal nanocarriers in NSCLC treatment. 

Conclusions: 

The results suggest that BQLC may be a promising NSCLC therapy due to excellent aerosolization 

performance and enhanced anticancer activity. Also, this is the first study exploring the potential of 

cubosomes suspension for inhalation therapy. 

Keywords: Non-small cell lung cancer, Bedaquiline, Cubosomes, Nebulization, Inhalation therapy 
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Purpose:  

Malignant pleural mesothelioma (MPM) is a rare type of cancer primarily affecting mesothelial cells lining 

the pleural cavity. Celastrol (Cela), an active phytochemical constituent, has been studied extensively in 

variety of diseases including diverse applications as an antioxidant and an anti-tumor agent. However, 

translation of Cela to clinical applications remains challenging due to limitations in low aqueous solubility, 

poor permeability, undesirable biodistribution, and pharmacokinetic profile. In this study, we propose 

inhaled celastrol-loaded PLGA microparticles (Cela MPs) to promote localized deposition in the lungs, 

for enhanced therapeutic activity for MPM.  

Methods: 

Cela MPs were prepared using standard double emulsion solvent evaporation method, and were evaluated 

for particle size, PDI, zeta potential, and drug entrapment. In-vitro aerosolization was characterized using 

NGI. Cytotoxic potential was quantified in 4 mesothelioma cell lines using MTT assay. A chronic 15-day 

3D spheroid study was implemented to mimic in-vivo conditions, to simulate preclinical efficacy. DPPH 

and caspase 3 study were done to test antioxidant and apoptotic activity. Finally, western blot was selected 

to analyze specific proteins/pathways that Cela may act upon.  

Results: 

Physical characterization of microparticles showed mean particle size of 4.9±0.2 nm, PDI of 0.15±0.13, 

and zeta potential of -37.3±4.6mV. % Entrapment efficiency was 72.8±6.1% (or 2.4±0.1% drug loading). 

Calculated mass median aerodynamic diameter (MMAD) from NGI study were 4.6±0.1 µm, suggesting 

adequate delivery into respirable regions of the lungs. Cytotoxicity studies showed Cela MPs having all 

lowered IC50s compared to plain Cela, with two mesothelioma cell lines showing statistical significance 

(H2452: p<0.0001; Rob: p<0.05; H28: p<0.054; MSTO: ns). 3D spheroid volume analysis, Cell Titer Glo, 

and Live & Dead imaging showed significant antitumor efficacy of Cela MPs compared to control and 

plain Cela. DPPH assay indicated MPs retained antioxidant activity of drug, and caspase3 study showed 

MPs induced higher apoptosis compared to other treatments.  

Conclusions: 

These studies highlight anti-mesothelioma efficacy of Cela MPs at low doses. While the preliminary 

results are promising, further preclinical studies are planned to perceive the full potential of this 

approach.  

Keywords: Celastrol; Malignant mesothelioma; Pulmonary; Microparticle; Poly(lactic-co-glycolic) acid 
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Purpose: 

HIV infection is a global health pandemic affecting 37.9 million people worldwide. Locally delivered pre-

exposure prophylaxis (PrEP) have proven to be promising strategies to combat HIV but several findings 

encountered toxicities or proved ineffective in clinical settings. Therefore, innovative, multifunctional and 

safer alternatives are being progressively investigated. Hence, the main objectives of our study were 1) 

To explore negatively charged carbohydrate-anionic pullulan (AP) as rapidly soluble film former and anti-

HIV agent. 2) To investigate antiviral efficacy of Bictegravir loaded PEG-PLGA polymeric nanomicelles 

(BN) incorporated into film comprising of AP (BN-AP) as a dual-acting PrEP film. 

 

Methods: 

Initially, AP was synthesized and characterized using C-13 NMR. BCT-loaded PEG-PLGA nanomicelles 

(BN-AP) were prepared using nanoprecipitation method and characterized using DLS particle size 

analyzer. Nanomicelles were dispersed in pullulan/PVA-based matrix and cast as a film using 

Elcometer®4340. Microstructural characterization, mechanical strength, and drug release in simulated 

conditions were performed for BN-AP film. Cytotoxicity and cell membrane integrity of film was 

evaluated on cervical and uterine cell lines. Transepithelial electrical resistance (TEER) values of the 

marketed film, VCF® and BN-AP film were compared using HEC-1A transwell assay. Lastly, an anti-

HIV assay of AP and BN-AP film was performed. 

 

Results: 

Highest encapsulation efficiency of 97.8 % BCT was observed in 1:10 ratio of BCT: PEG-PLGA. 

Optimized nano micelles showed a particle size and zeta potential of 36.52 nm and -28.7 mV respectively. 

PVA/pullulan-based film showed a tensile strength of 22.73±1.2 MPa. DSC of BN-AP confirmed no 

crystalline peaks. Cytotoxicity and TEER for BN-AP film were similar to control while commercial 

VCF® drastically reduced cell viability and tight junction integrity. Rapid disintegration of BN-AP with 

>85 % drug release was observed in simulated conditions. Most importantly, BN-AP film and AP potently 

inhibited HIV-1 with an IC50 were at as low as 0.708 nM and 91 µg/mL respectively. 

 

Conclusions: 

Our study discusses a combinatorial approach-based PrEP formulation. Primarily, we were able to 

perceive a novel application of anionic pullulan in inhibiting HIV replication at micromolar concentration. 

Additionally, PEG-PLGA based micelles helped in stabilizing Bictegravir in supersaturated concentration 

thus providing sustained release of drug and enhancing overall efficacy. 

 

Keywords: Anionic polymer, anti-HIV, Pre-exposure prophylaxis, Vaginal film, PLGA nano micelles 
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Purpose:  

Improvement of primary drying efficiency during freeze-drying can be acquired by modification of 

freezing patterns influencing the ice morphology. However, the lack of a quantitative model relating 

freezing conditions to the porous structure remaining after ice sublimation during primary drying limits 

the application of lab experience to manufacturing. Both ice nucleation temperature and post-nucleation 

cooling rate can impact the freezing rate. Hence, determining the freezing effect on pore features such as 

specific surface area (SSA), median pore size and size distribution and dry product resistance to 

sublimation can provide insight to design efficient and controllable lyophilization cycles in manufacturing. 

Methods: 

Sucrose (5% w/v solution) was freeze-dried under four freezing protocols defined by two ice nucleation 

temperatures (−10°C and −5°C) and two post nucleation cooling rates (0.2°C/min and 5°C/min) with 

comparable product temperature during primary drying.  Specific surface area (SSA) of the freeze-dried 

cakes was determined by krypton adsorption. Low pressure mercury intrusion porosimetry (LPMIP) was 

employed to determine pore size and size distribution. Dry product resistance, Rp, was calculated based 

on the thermocouple data during primary drying and was correlated with SSA and pore size. 

Results: 

At the same ice nucleation temperature, faster post nucleation cooling rate increased SSA. No significant 

difference in SSA was found due to ice nucleation temperature. Wider pore size distribution was found 

for a higher ice nucleation temperature. The slope of dry product resistance with dry layer thickness 

increased with faster post nucleation cooling rate and higher super cooling at ice nucleation. The slope of 

the dry product resistance showed a superior correlation with the median pore size from LPMIP than with 

SSA. 

Conclusions: 

The primary drying time can be reduced by 2/3, by judicious choice of freezing protocol. Both the ice 

nucleation temperature and post nucleation cooling rate influenced the dry product resistance. LPMIP 

provided a more thorough characterization of porous structure (pore size distribution of lyophilized 

product and median pore diameter) with a better correlation with Rp slope.  

Keywords: Freeze-drying, controlled nucleation, dry product resistance, cooling rate, pore size 
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Purpose 

 

Determine the immune pathways activated by a spray-dried microparticulate murine breast cancer 

vaccine in combination with adjuvants.  

Methods 

Whole cell lysate (WCL) antigens were harvested from the murine breast cancer cell line 4T07. The 

microparticles were prepared using an aqueous polymer mixture either with 5% w/v WCL (vaccine) or 

without it (placebo). The aqueous suspension was then spray dried using the Buchi-290 spray dryer 

resulting in microparticles. Murine dendritic cell line DC 2.4 was used for confocal experiments to 

evaluate the immune responses activated by the vaccine and placebo microparticles. DC 2.4 cells at a 

density of 5.0 x 105 were grown overnight in a 27 mm glass bottom dish. Next, cells were treated with 

microparticles (5 mg/well) of vaccine, placebo, vaccine with adjuvants poly IC, imiquimod, or CpG-ODN 

and placebo with adjuvants poly IC, imiquimod, or CpG-ODN. After an incubation of four hours, the 

murine T-lymphocyte cells (EL4.IL2) were introduced into each well. The supernatants were centrifuged 

to eliminate the EL4 cells and then analyzed for cytokines using the ELISA kits. The cytokines included 

tumor necrosis factor alpha (TNF-alpha), interferon gamma (IFN-gamma), and interleukins 2, 6, 10, and 

12. For the confocal experiments, after a 24-hour incubation with the EL4 cells, the DCs were treated with 

primary and secondary antibodies to analyze the surface expression of CD40, CD80, major 

histocompatibility complex (MHC) class I, and MHC class II. 

Results 

DC2.4 and EL4.IL 2 cells co-cultured and treated with vaccine with poly IC, vaccine with CpG-ODN, 

and placebo with CpG-ODN demonstrated significant MHC I activation when evaluated via the confocal 

experiments (p<0.0001). MHC II, CD40, and CD80 presentation were unremarkable across all arms. 

Further, vaccine produced significantly more TNF-alpha compared to placebo or cells alone (p<0.0001). 

Conclusions 

The novel microparticulate murine breast cancer vaccine can elicit adaptive immune responses as 

observed via the surface expression of marker MHC I. Further, the adjuvants poly IC and CpG-ODN lead 

to an enhanced effect on cellular surface expression and T-cell expansion.   
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Purpose:  

Epirubicin is a chemotherapeutic  agent which is commonly used in the treatment of cancers. However, 

despite being efficacious , the tendency to use this drug is declining mostly due to its cardiomyopathy 

and drug-resistance of tumor cells. Such side effects could be prevented using targeted nanocarriers. 

This study aims to evaluate targeted delivery of epirubicin (Epi) to colon cancer cells using ferritin 

nanoparticles (Ft NPs) and MUC1 aptamer (Apt) and formation of Apt-Epi Ft NPs. 

 

Methods: 

In the current study, Apt-Epi Ft NPs were prepared. Then, physicochemical properties of nanoparticles, 

including size and zeta potential, morphology, drug loading, drug release from nanoparticles, drug 

uptake of cancer cells, cytotoxicity and in vivo results were collected.  

 

Results: 

The results showed that the nanoparticles were synthesized with a mean size of 37.9 nm and 

encapsulation efficiency of 67%. The drug release from these nanoparticles was about 90% within 4 h in 

acidic medium. Also, targeted delivery of Epi enhanced its anticancer effects in both in vitro and in vivo.  

 

Conclusion: 

In this study, targeted delivery of Epi using aptamer-modified ferritin nanoparticles improved in vitro 

and in vivo results which indicates that it could be useful as a successful drug delivery system against 

cancer cells. 

Keywords: Epirubicin; Ferritin; MUC-1 Aptamer; Smart drug delivery system; pH sensitive 
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Purpose:  

Commonly used manufacturing methods for poly (lactic-co-glycolic acid) (PLGA) microsphere drug 

products include solvent evaporation, coacervation, and spray drying. Minor changes in the manufacturing 

processes have been shown to affect the physicochemical properties (i.e. drug loading, particle size, and 

morphology) and consequently the drug release behavior of microspheres. The objective of this work was 

to investigate the effect of coacervation processing parameters on PLGA microsphere physicochemical 

properties and in vitro release characteristics. 

 

Methods: 

Minocycline hydrochloride was selected as the model drug. Four compositionally equivalent microsphere 

formulations were prepared via a coacervation method. Briefly, the micronized minocycline hydrochloride 

powder was suspended in PLGA solution and then transferred into a vessel equipped with an overhead 

stirrer. Coacervation was induced by the addition of silicone oil with different viscosities while stirring. 

The coacervate dispersion was transferred to a beaker with a hardening agent for solidification, followed 

by washing and vacuum drying before microsphere collection. The physicochemical properties including 

drug loading, particle size, and morphology of the microspheres were characterized. In addition, in vitro 

release testing of the microspheres was conducted using a sample-and-separate method. 

 

Results: 

All the prepared microspheres showed spherical morphology with rough surfaces.  Formulations prepared 

using different viscosities of silicone oil showed significant differences (p<0.05) in particle size, but the 

silicone oil viscosity had no effect on the drug loading. Formulations prepared using high viscosity silicone 

oil have smaller sizes. This could be attributed to the higher viscosity of the silicone oil allowing smaller 

drug-loaded coacervate droplets to exist during the coacervation step. The in vitro drug release 

characteristics of the prepared formulations were different. Formulations prepared using high viscosity 

silicone oil had lower release rates, which may be due to their higher glass transition temperatures.  

 

Conclusions: 

Using the coacervation method described above, four compositionally equivalent formulations of 

minocycline hydrochloride microspheres were successfully prepared. Physicochemical properties (such 

as particle size) as well as in vitro release characteristics of the microspheres were shown to be sensitive 

to a minor change in processing (i.e., viscosity of silicone oil).  

 

Keywords: Microspheres; Poly (lactic-co-glycolic acid) (PLGA); Coacervation; Minocycline 

Hydrochloride; In vitro release testing 
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Purpose:  

This work aims to demonstrate whether a Level A IVIVC can be established for PLGA microspheres 

using polymers from different sources, and to understand the impact of in vitro release testing temperature 

on IVIVC development and predictability. 

Methods: 

Risperidone was selected as the model drug; four apparently similar PLGAs were selected from different 

sources. Microspheres with similar as well as different release characteristics were prepared using PLGAs 

from different sources under the same processing methods. Efforts were then made to establish IVIVCs 

for these formulations using in vitro release profiles obtained at both 37°C (human body temperature) and 

39°C (rabbit body temperature) with in vivo data obtained using a rabbit animal model.  

Results: 

Owning to the different physicochemical properties of the PLGAs (such as inherent viscosity, monomer 

ratio and blockiness), the formulations exhibited significant differences in critical quality attributes (such 

as particle size, porosity and pore size) and consequently had different in vitro/in vivo performance. 

IVIVCs were developed and it was shown that model predictability improved when IVIVCs were 

established using those formulations with comparable release characteristics. Moreover, IVIVCs were 

established with Tscaling factors close to 1 using in vitro release profiles acquired at 39°C, emphasizing the 

importance of considering the body temperature in understanding interspecies differences.  

Conclusions: 

The developed Level A IVIVCs are able to predict the in vivo performance of microspheres prepared with 

minor differences in PLGA characteristics due to source variation. This work will be helpful in developing 

future regulatory guidance on the use of clinical IVIVCs as surrogates for bioequivalence testing of these 

long-acting parenterals. The current research also confirms that the interspecies differences in the plasma 

concentration-time profiles between the rabbit model and human clinical data for PLGA microspheres is 

largely due to the core body temperature differences between rabbits and humans.  

Keywords: PLGA microspheres, polymer blockiness, risperidone, in vitro release testing, in vitro-in 

vivo correlation (IVIVC) 
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Abstract: 

Triple negative breast cancer (TNBC) is associated with aggressive tumor growth, metastasis and poor 

patient outcome (with ~10-20% of all breast cancers being identified as TNBCs). Prognosis has not 

improved for TNBC patients despite numerous advances in tumor diagnosis, surgical procedures, and 

radio/chemotherapy over the past few decades. Hence there is a critical need for the development of 

novel and easily accessible therapeutics that show selective toxicity toward cancer cells (particularly 

drug resistant cancers). Salinomycin is an antibiotic produced by Streptomyces albus that is used as an 

anti-coccidiostat in animal feed. Salinomycin was recently found to exhibit anti-cancer stem cell activity 

against breast cancers. One of the critical processes responsible for the cancer stem cell survival is the 

WNT/b-catenin pathway. WNT- induced phosphorylation of the co-receptor LRP6 has been 

demonstrated to be responsible for the initiation of WNT/b-catenin signaling. Salinomycin inhibits cell 

growth in several WNT dependent cancer cells via inhibition of phosphorylation of LRP6. We recently 

took up a project involving the development of salinomycin analogs as potential anti-cancer agents. 

Based on our investigation, a series of Salinomycin derivatives were synthesized and it was observed 

that salinomycin-thiadiazole analogs were identified as a lead compounds. Our synthetic and biological 

evaluation results and future work will be presented.  

Purpose:  

The purpose of the project was to synthesize novel Salinomycin derivatives and test their biological 

efficacies against different cancer cell lines.  

Methods: 

The natural product from Salinomycin was extracted from chicken feed and converted to the via different 

chemical means. The extracted natural product was then coupled with a series of known pharmacophores 

and purified. These molecules were then submitted for biological evaluation.    

Results: 

After the molecules were successfully synthesized NMR and Mass Spectrometry were  performed for  the 

characterization of the desired Salinomycin conjugates. Biological evaluation is currently in progress.   

Conclusions: 

Based on the work performed, the desired Salinomycin derivatives were successfully synthesized and 

characterized and the molecules were submitted for biological testing and work is currently in progress.  

Keywords: Betulin, Salinomycin, Cancer.  
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Purpose: 

Identifying medications with potentially beneficial effects on decreasing mortality in patients with acute 

kidney injury (AKI) while in the intensive care unit (ICU).  

 

Methods: 

We used logistic regression to investigate associations between medications received and ICU mortality 

in patients with AKI in the MIMIC III database. Drugs associated with reduced mortality were then 

validated using the eICU database. Propensity score matching (PSM) was used for matching the patients’ 

baseline severity of illness followed by a chi-square test to calculate the significance of drug use and 

mortality. Finally, we examined gene expression signatures to explore the drug’s molecular mechanism 

on AKI.  

 

Results: 

While several drugs demonstrated potential beneficial effects on reducing mortality, most were used for 

potentially fatal illnesses (e.g. antibiotics, cardiac medications). One exception was found, ondansetron, a 

drug without previously identified life-saving effects, has correlation with lower mortality among AKI 

patients. This association was confirmed in a subsequent analysis using the eICU database. Based on the 

comparison of gene expression signatures, the presumed therapeutic effect of ondansetron may be elicited 

through the NF-KB pathway and JAK- STAT pathway.  

 

Conclusions: 

Our findings provide real-world evidence to support clinical trials of ondansetron for treatment of AKI.  

 

Keywords: Acute kidney injury, Intensive Care Unit, Ondansetron, MIMIC III, Gene expression 

signatures  
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Purpose:  

The aim of this project is to develop stable and effective topical formulations for delivery of novel 

prodrugs and co-drugs derived from methotrexate (MTX) and 5-aminolevulinic acid (ALA) for the 

treatment of skin diseases such as psoriasis. 

 

Methods: 

Capmul-based microemulsions (ME) were prepared using the titration method with the following 

composition: the oil phase (Capmul MCM C8), surfactant blend (Tween 20 and PEG 400), and aqueous 

phase (deionized water). MEs were loaded with MTX, methotrexate dimethyl ester (MTX-DME), ALA 

hydrochloride and aminolevulinic acid benzyl ester (ALA-BE). Both loaded and unloaded MEs were 

monitored for thermodynamic stability and their particle size (PS) and particle distribution index (PDI) 

were determined.  

 

Results: 

MEs loaded with MTX, ALA-HCl, MTX DME, and ALA-BE individually, and 1:1 molar concentration 

of MTX and ALA were stable for more than 14 days, with no change in clarity. ME of 1:1 molar 

concentration of MTX-DME and ALA-BE was stable for 48 hours, with a similar particle size and PDI 

profile as the previous MEs. 

 

Conclusions: 

The final product was a stable, clear ME with uniform particle size and PDI.  These MEs, loaded with 

MTX, ALA, prodrugs MTX-DME and ALA-BE, and combinations of MTX-DME and ALA-BE are 

suitable vehicles to assess topical delivery of these compounds and combinations. Future studies will 

include characterization of ME zeta potential and rheological properties. Ex vivo penetration studies using 

porcine skin are planned to determine the efficacy of the topical formulations in delivering the drugs into 

the viable epidermis. The use of these ME for topical delivery of investigational co-drugs derived from 

MTX and ALA will also be explored. 

Keywords: Psoriasis, Methotrexate, Aminolevulinic acid, Microemulsion, Topical 
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Purpose:  

Cytochrome P450 (CYP) enzymes are heme containing proteins encoded by P450 genes. About 17 of the 

57 CYP genes play a significant role in drug metabolism.  The highly polymorphic CYP2C9 is responsible 

for the metabolism of up to 15% of clinical drugs that include s-warfarin, losartan, tolbutamide, ibuprofen, 

etc. The *2 and *3 alleles of CYP2C9 are two well characterized alleles of CYP2C9, however, the 

information about CYP2C9*14 allele, found in different population and results in the amino acid 

substitution from arginine to histidine at position 125, is scant.  Recent studies have illustrated that the 

CYP2C9*14 results in decreased enzyme function. In this study, we aim to characterize the binding of the 

anti-hypertensive drug substrate losartan with the CYP2C9*14 allele using structural, functional, and 

biophysical studies. 

 

Methods:  

CYP2C9*14 was recombinantly expressed in E. coli and purified using nickel and ion-exchange 

chromatography followed by protein crystallization in the presence of losartan. The crystals of 

CYP2C9*14 complex were obtained and the data was collected and processed using X-ray crystallography 

and the three-dimensional structure was solved. 

 

Results:  

The structure of CYP2C9*14 in complex with losartan illustrated binding of two molecules of losartan to 

one molecule of protein. One losartan was located in the active site of the protein, whereas the second 

molecule was bound on the surface of the protein. Comparison of the *14 variant with the previously 

solved wild-type complex with three molecules of losartan bound, illustrated differences and similarities 

between the two structures. In addition, the CYP2C9*14 showed weaker binding to losartan compared 

with the wild-type enzyme. More recently, the crystallographic data for CYP2C9*14 was obtained with 

the drug flurbiprofen. 

 

Conclusion: The structure of CYP2C9*14 yields important information about the effect of allelic 

variation on drug binding and provide a useful framework to infer altered metabolism of CYP2C9 

substrates.  
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Purpose 

Our previous study reported diclofenac sodium entrapped in amine surface functionalized MCM-41 and 

SBA-16 using immersion method in water and anhydrous ethanol lost more drug than utilizing the 

impregnation drug loading method. This study further compared (a) two different rinse media and their 

removals by air dry vs. incubation, and (b) the assessment of carrier impregnation efficiency utilizing one-

month old surface modified carriers. 

 

Methods 

Diclofenac sodium was mixed with a surface modified carrier in 1:4 w/w. Anhydrous alcohol of 1.5 mL 

was added to MCM-41 as impregnation medium, while 0.5 mL to SBA-16. The mixture was shaken for 

1h at 65 rpm and placed in a hood to evaporate alcohol. After 24h, 5-mL nano pure water versus 5-mL 

alcohol was added to the dried powder to rinse and vacuum filter to determine the quantity of drug in each 

rinse medium using HPLC. The filtered cakes were subject to air dried for 24 h versus incubation dried 

for 1h at 100oC. DSC was used to measure the physical changes of the drug.  After surface modification 

to each carrier for one month, the loaded drug amount in each carrier was analyzed using HPLC. All 

experiments are done in triplicate. 

 

Results 

In the rinse medium study, diclofenac sodium was found entrapped more in MCM-41 than SBA-16 in 

water group (78.1%±3.5% vs 67.6%%±11.5%); but was only 9.3%±1.7% vs 37.40%±4.8% in alcohol 

group. DSC of water rinse medium showed small endotherm peak at 68oC in incubation group, while 

larger endothermic peak at 90oC in air dry group. The heat removal methods did not affect the drug in 

either carrier. After surface modification to each carrier for one month, the loaded drug amount in each 

carrier decreased from 78.10%±3.54% to 51.82%±3.03% in MCM-41; from 67.59%±11.54% to 

42.93%±8.72% in SBA-16 (p < 0.05). 

 

Conclusion 

Air drying did not completely remove the water rinsing medium. Incubation drying was shown to not 

affect diclofenac sodium and removed residual water. The results of the process of using alcohol as 

impregnation medium and water as rinse medium plus soon after functionalization is suggested to be the 

best combination for entrapment. 
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Purpose: Prodrugs of mycophenolic acid (MPA) and 5-aminolevulenic acid (ALA) are used to 

independently suppress inflammation and keratinocyte proliferation associated with psoriasis. We propose 

that the combination of these two drugs, when delivered simultaneously to the skin, provides synergistic 

therapeutic benefit in treating psoriasis. This research project is aimed at synthesizing a co-drug derived 

from MPA and ALA, designed for topical delivery. The parent drugs are released when the metabolically 

labile co-drug ester is delivered to the viable layers of the skin. This co-drug strategy ensures that parent 

compounds are delivered to the skin simultaneously, thus allowing for synergistic activity.  

 

 

Methods: Synthesis of mycophenolate-aminolevulinate methylester (MPA-ALA ME) involves 

esterification of the carboxylic acid of ALA with the phenol of methyl mycophenolate (MPA-ME). The 

carboxylic acid of MPA was protected as a methyl ester (MPA-ME) and a tert-butyloxycarbonyl (BOC) 

group was used to protect the amine of ALA (ALA-BOC).  The phenol group of MPA-ME was then 

coupled to the carboxylic acid of ALA-BOC using DMAP and DCC in CH2Cl2.  The product of the 

coupling reaction, ME-MPA-ALA-BOC, was purified by flash column chromatography. The BOC group 

is then removed with trifluoroacetic acid (TFA) in CH2Cl2.  

 

 

Results: MPA-ME was prepared in good yield (71%) and characterized by infrared (IR) spectroscopy, 

melting point analysis and thin layer chromatography (TLC) through comparison with a standard. A 

melting point of 101℃ was determined for the MPA-ME, consistent with the known melting point of 

MPA-ME. ALA-BOC was prepared in modest yield (11%) and was characterized by IR spectroscopy, 

melting point and TLC. A melting point of 79℃ was determined for ALA-BOC, consistent with that of 

the standard. TLC analysis showed a unique Rf value (0.30), indicating that a new compound was 

prepared. Further characterization is necessary.  

 

 

Conclusions: Parent compounds, MPA and ALA were successfully protected as MPA-ME and ALA-

BOC. Synthetic methodology was developed to prepare the ester link between the two compounds. Once 

the co-drug product is characterized and it is confirmed that the target compound has been created, 

trifluoroacetic acid will be used to remove the Boc group to produce the final product, MPA-ALA-ME. 

 

Keywords: Co-Drug, Mycophenolic Acid, Aminolevulinic Acid, psoriasis  
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Purpose:  

BRAF inhibitor therapy provides initial tumor regression in metastatic melanoma with BRAF V600 

mutations, but treatment resistance leads to disease progression. Aberrant regulation of BRD4 (bromo 

domain protein 4) plays a central role in resistance to BRAF inhibitors like vemurafenib (VF). BRD4 

PROteolysis-TArgeting Chimeric (PROTAC) (BPRO) mediated degradation synergistically enhances the 

cytotoxicity of VF. The objectives of our study were to; (a) identify the role of BPRO in overcoming VF 

resistance, and (b) develop and characterize BPRO and VF-loaded lipid nanocomplex (BV-LNC) for 

anticancer efficacy in BRAFi-resistant tumor xenograft model.  

 

Methods: 

Anti-proliferative effects of BPRO and VF were evaluated in VEM-resistant (SK-MEL-28R, A375R, 

RPMI-7951) melanoma cell lines using various in vitro cell culture assays. BPRO and VF were analyzed 

for their tumor growth, invasion inhibition, and apoptosis in resistant 3D multicellular spheroids. BV-

LNC incorporating BPRO (5% w/w) and VF (5% w/w) was developed using ion-pairing followed by 

physicochemical characterization. In vitro permeability characteristics were studied using Caco-2 assay. 

In vivo antitumor efficacy of B-LNC, V-LNC and BV-LNC was evaluated in VF-resistant (A375R) 

melanoma bearing athymic nude mice. Tumor growth rate, tumor volume, and body weight were recorded, 

and survival study was performed. 

 

Results: 

In presence of non-cytotoxic concentrations of BPRO, cytotoxicity of VF was significantly enhanced to 

demonstrate their synergism. Combination of BPRO and VF inhibited migration and clonogenic potential 

while causing significant apoptosis in resistant cell lines. BPRO and VF led to a substantial reduction in 

area and invasiveness of 3D spheroids with considerable apoptosis. BV-LNC depicted a particle size of 

<100 nm with unimodal size distribution to enhance the solubility of BPRO (10-40-fold) and VF (200-

300-fold) and augment their in vitro permeability by ~10 times. Most importantly, BV-LNC led to 

significant in vivo tumor growth inhibition compared to individual treatment and control groups. The 

tumor growth rate of different groups was as BV-LNC < B-LNC < V-LNC < Control. Vascularization of 

BV-LNC was substantially lower with significant improvement in the survival rate as compared to control 

and individual treatment groups. 

 

Conclusions: 

Co-administration of BPRO and VF using clinically translational oral nanoformulation could overcome 

VF resistance in vivo. 

 

Keywords: BRD4 PROTAC, Vemurafenib resistant melanoma, Lipid nanocomplex, Oral drug delivery. 
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Purpose:  

Moisture sorption isotherms (MSI) are one of the critical items needed to model packaging sensitivity of 

drug products with respect to shelf life. While it is often assumed that formulation isotherms are essentially 

independent of temperature in the (25–40)°C range relevant for pharmaceutical stability programs, there 

have been very few examples published in the literature. The present study tests that assumption by 

comparing the measured isotherms at 25°C and 40°C and calculating the corresponding impact these 

differences have on chemical degradant growth in packaging. 

Methods: 

MSI for fifteen common excipients were measured using a dynamic vapor sorption (DVS) automated 

gravimetric system at 25 and 40°C. A subset of these isotherms was used to build two corresponding 

representative tablet isotherms in ASAPprime®. The software program was used to model growth of 

chemical degradants (e.g., chlorpromazine N-oxide) over time in packaging by combining the calculated 

internal relative humidity (RH) as a function of time and storage condition and its effect on degradant 

growth. The calculations compare the results when assuming the isotherms are invariant with temperature 

and the results when the actual measured changes in moisture sorption with temperature are explicitly 

accounted for.  

Results: 

Since the measured isotherms showed only slight temperature dependencies over the range studied, the 

differences for the overall calculated stability of model drug products at 40°C/75% RH of using the 

measured isotherms at 40°C versus using the 25°C isotherms as temperature-invariant were negligible. 

Conclusions: 

The assumption that moisture sorption isotherms generated at room temperature (25°C) are applicable at 

accelerated (40°C) conditions was shown to be valid. 

Keywords: Moisture sorption isotherm, stability, temperature, shelf-life modeling, ASAP 
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Purpose: 

Levonorgestrel intrauterine systems (LNG-IUSs) are complex drug-device combination products 

releasing the hormonal contraceptive drug for up to 7 years. The complex nature of excipients, 

manufacturing challenges, and complicated release mechanisms have been recognized as limiting factors 

for the development of these novel products. Accordingly, the objective of the present research was to 

investigate the role of excipients, critical material attributes, and processing parameters, as well as to 

elucidate release mechanisms, in order to enable the rational development of such long-acting products. 

Methods: 

Polydimethylsiloxane (PDMS)-based LNG-IUSs were prepared using a custom designed extrusion device 

with polycarbonate molds. Formulations with different crosslinking densities were prepared using various 

ratios of PDMS prepolymers (PDMS elastomer base and crosslinking agent). Material attributes and 

processing variables such as drug particle size, mixing methods, polymer curing time and temperature 

were evaluated. Formulations with excipients such as silica, resins, diatomaceous earth, and silicone oil 

were investigated. The microstructure and molecular properties of the formulations were characterized 

using DSC, wide-angle XRD, SEM, mercury intrusion porosimetry, polymer relaxation studies, solid-

state 29Si NMR, and dynamic mechanical analysis. Investigation of in vitro release kinetics (accelerated 

and real-time release for up to 80 days and 7 months, respectively) were conducted. 

Results: 

Contradicting the conventional understanding, formulations with high crosslinking densities showed high 

drug release rates. Interestingly, these formulations had low molecular weight between adjacent 

crosslinks, porous polymer matrices, and lower crystallinity; all of which caused rapid solvent uptake, 

polymer swelling and consequently fast drug release. The rate of drug release was also dependent on the 

extent of drug-excipient interactions. Incorporating hydrophobic excipients (for example, resins) may lead 

to higher drug solubility and diffusion through the PDMS polymer matrix than relatively hydrophilic 

excipients (such as diatomaceous earth). Addition of silicone oil provided a low viscosity matrix that 

facilitated fast drug diffusion. Differences in curing time and temperature significantly impacted polymer 

chain packing, which further influenced formulation mechanical strength and drug release rates. 

Formulations prepared using planetary mixing demonstrated faster release than those prepared using 

manual mixing. 

Conclusions: 

This research provides novel insights on excipient selection, release mechanisms, and manufacturing 

parameters to help guide the development of LNG-IUSs and other PDMS-based controlled release 

products. 

Keywords: Drug-device combination, Long-acting implants, Contraceptive, Intrauterine system, 

Release mechanisms. 
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Purpose: 

miRNAs are short, non-protein coding RNAs that bind to target RNA molecules to induce translational 

repression. miRNA dysregulation has been found to play a key role in the onset of different cancers. 

miRNA-based therapeutics consist of two major strategies: antimiRs and miRNA mimics. Numerous 

delivery systems have been developed to deliver antimiRs but little progress has been documented to 

delivery miRNA mimics. Here, we evaluated novel cationic polylactic-co-glycolic acid:poly-L-Histidine 

nanoparticles, to effectively deliver miR mimics to target lung cancer and COPD. 

 

Methods: 

We encapsulated miR-34a and miR-24 mimics into PLGA:poly-L-Histidine nanoparticles using a double 

emulsion solvent evaporation method and performed biophysical characterization using DLS, SEM/TEM 

imaging, loading/release kinetics and RNA integrity analysis to confirm successful loading and stability 

of the miR mimics in the formulation. Cellular uptake was tested in the A549 cell line. In vitro efficacy 

was established by RT-PCR and Western blot. Cell viability was also tested through trypan blue and 

colonogenic assays. Further, apoptosis was tested by Annexin-V based assay in both fluorescence 

microcopy and flow cytometry. In-vivo efficacy and biodistribution studies were also performed in two 

separate mouse models.   

 

Results: 

We obtained miR mimic loaded PLGA:PH nanoparticles of uniform particle size and distribution. Surface 

charge confirmed successful loading of miR-34a and miR-24 mimics. Gel electrophoresis confirmed 

stability of miR-34a and miR-24 mimic in the formulation. We observed good cellular uptake of miR-34a 

nanoparticles in A549 cells.  Gene expression analysis showed that miR-34a nanoparticle treatment 

increased miR-34a levels and p53 on both the gene and protein level. In hypoxic conditions, our 

formulation increased the levels of p53 by 25%. Colony forming efficiency was reduced by 60%. 

Annexin-V based assays revealed higher population of cells in the apoptotic/necrotic state with our 

formulation. During in vivo studies in the xenograft mouse model, miR-34a levels were increased as well 

with downstream target response. We were able to increase miR-24 levels in vivo by 100-fold after 

pulmonary delivery in immunocompetent mice. 

 

Conclusions: 

We successfully loaded miR-34a and miR-24 mimics in cationic PLGA:poly-L-Histidine nanoparticles 

and established in vitro/in vivo efficacy to develop a potential therapeutics for malignant and non-

malignant disorders. 

 

Keywords: miRNA mimics, miR-34a, PLGA-poly-L-Histidine, nanoparticles 
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Purpose:  

Measuring the total concentration of bioactive molecules is common practice when attempting to 

understand biological organisms but measuring only total concentration is insufficient to understand all 

the processes in a living organism. When compared to the current methods for measuring total 

concentrations, solid phase microextraction is proposed to be more reliable and accurate in measuring the 

free concentration, total concentration, and protein binding capacity of hormones in plasma samples.  

Methods: 

 Known concentrations of testosterone, thyroxine, and triiodothyronine were spiked into biological 

samples and centrifuged through the solid phase of a spintip C18. The solid phase captured only the free 

hormone concentrations and filtered out the hormone-protein fraction. The free hormone was then released 

from the solid phase using a release solution and analysis was performed using high-performance liquid 

chromatography with tandem mass spectrometry. Then one hundred patient plasma samples were 

analyzed using the same method. The known patient free concentration, total concentration and plasma 

binding capacity was correlated to the concentrations extracted from solid phase microextraction. 

Results: 

 The extraction of free concentration using spintip C18 showed a 95% recovery rate. The accuracy 

of measuring free concentration of testosterone was between 84.7% and 115%. When comparing the total 

concentration between extracted testosterone of known concentration and patient samples, a correlation 

of R2 = 0.9954 was found. The correlation of free concentration with the same comparison of known 

testosterone contraction and patient samples was R2 = 0.9102. The plasma binding capacity of testosterone 

in patient samples measured by microextraction was correlated with the value determined based on 

binding protein concentrations (r = 0.7282). This correlation was found statistically significant.  

Conclusions: 

The new method was able to accurately measure the free concentration, total concentration, and 

protein binding capacity. The ability to measure these parameters simultaneously in the same sample will 

contribute to the knowledge available for understanding drug distribution and protein binding in plasma. 

The quantitative information obtained will reduce drug-related toxicities, decrease hospitalization, reduce 

medical costs, and diminish liability to physicians by treating patients with individualized drug dosages.  

Keywords: Hormones, protein binding, free concentrations, normalized concentrations 
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Purpose 

As we progress to a future where newer clinical conditions appear on a day-to-day basis, there is a dire 

need for new chemical entities. However, the majority (~50%) of these molecules are poorly water soluble 

and are categorized as BCS Class II/IV compounds. Lipid-based drug delivery systems (LBDDS) have 

proven to be beneficial in improving drug solubility, especially self-nano-emulsifying drug delivery 

system (SNEDDS). However, there are drug physicochemical properties that affect the overall 

performance of the SNEDDS system. The objective of current research involves identifying molecular 

descriptors of drugs molecules affecting particle size, wherein hydrodynamic characteristics were 

correlated with 150 significant molecular descriptors.  

 

Methods  

40 drug molecules with diverse chemical properties, poor water solubility and log P> 2 were selected. 

Briefly, drugs SNEP (Self nano-emulsifying preconcentrate) were formulated employing Captex® 300 

(Medium Chain Triglyceride) as lipid phase, Kolliphor® EL (a non-ionic surfactant) and DMA (N, N-

Dimethyl Acetamide) as co-solvent. The formulations were prepared based on the procedure followed in 

our previous reports. Particle size (PS) and polydispersity index of nanoglobules prepared were 

determined using Malvern zetasizer Nano ZS, UK. Furthermore, computational method was used in 

calculating molecular properties of drugs using E-dragon software. Pearson’s correlation test was used for 

preliminary analysis, with further multivariate analysis using Principal component analysis (PCA) and 

other correlation graphical illustrations.  

 

Results:  

We identified 5 molecules which drastically decrease the particle size of nanoemulsion in presence of 

DMA as solvent and MCT as lipid carrier. Whereas incorporation of some drugs showed formation of 

destabilized nanoemulsion.  The effect of different solvents (N-methyl-2-pyrrolidone, Ethyl lactate, 

Isosorbide dimethyl ether and Diglyme) and lipids (Soyabean oil, Castor oil, sesame oil and olive oil) on 

SNEDDS were studied. Topological descriptors like HNAr, GNar, PW4, Lop, JGI1, VRA2, VRm2 showed 

significant correlation to PS(p-value<0.05). Therefore, indicating structural properties play crucial role in 

understanding the effect on predicting formulation properties. However, Log P, ICR, H-donor/acceptor 

and mol.wt. do not show linear co-relation on PS and PDI.  

 

Conclusion:  

PS was successfully studied for correlation with different molecular properties. This study has great 

importance in development of LBDDS in pre-clinical phase of delivery systems.  

Keywords: SNEDDS, Molecular Descriptors, In-silico modelling 
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Purpose: Previously, we found that several cannabinoids enhanced blood-brain-barrier (BBB) integrity. 

While investigating these cannabinoids’ BBB permeability modification mechanisms, this preliminary 

study serves to investigate and quantify the effect of BBB permeability modifications on CNS active 

molecules that cross the BBB mainly by passive diffusion.   

Methods: Human brain microvascular endothelial cell (HBMEC) culture on Transwell® was established 

and standardized as a model to study drug BBB permeability. Trans-endothelial electrical resistance 

(TEER) was used to quantify and monitor the endothelial membrane integrity and permeability changes. 

The effective permeability across the BBB model (PBBB) were determined from drug concentrations and 

flux, which were monitored and quantified by liquid chromatography-mass spectrometry (LCMS). 

Endocannabinoid N-arachidonoylethanolamine (AEA) was added to the cell culture model to assess its 

impact on TEER and PBBB.  

Results: AEA alone increased the TEER of the in vitro BBB model, thus suggesting its effects of reducing 

the barrier permeability. The PBBB were measured for caffeine, nicotine, and several other drugs 

respectively, and their permeability with presence of AEA were also investigated. These experiments are 

in progress, and the complete data set will be ready for comparison, presentation, and discussion for this 

conference.    

Conclusions: We hypothesized that several cannabinoids may decrease drug permeability across the 

BBB, because they were found to increase TEER in our in vitro model. This study is to provide more 

direct and quantitative evidence of how AEA decreases the permeability of drugs that freely diffuse across 

the BBB. The results can shed more light on the possible mechanisms by which cannabinoids modulate 

the function of the BBB.     

Keywords: cannabinoid, blood-brain barrier, permeability  
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Purpose:  

Adeno-associated viruses (AAV) packaging a single-stranded (ssDNA) genome have emerged as 

promising vectors and the most common vehicle used for in vivo gene transfer. However, little is known 

about the mechanism for the aggregation of AAV capsids during purification and their tendency to be 

absorbed by hydrophobic materials during the manufacturing process and storage. Therefore, we 

implemented a coarse-grained molecular dynamics (CG-MD) simulations to probe the underlying 

mechanism of the interaction between capsids and the adsorption process of capsid and hydrophobic 

surfaces such as polypropylene (PP). 

 

Methods: 

The CG-MD simulations and their analyses were implemented using GROMACS package with the 

MARTINI force-fields. The AAV Serotype 8 (AAV8) was chosen as the model viral capsid (PDB: 6v12) 

with 2.2kb single-strand DNA. The steepest descent algorithm was used in energy minimization followed 

by a 10 ns equilibration step. The simulation production runs were performed in isothermal-isobaric 

ensemble using the Nosé−Hoover thermostat and the Parrinello−Rahman barostat at a pressure of 1 bar 

for each 20-fs time step. 

 

Results:  

The CG-MD simulations revealed the general behavior of capsid aggregation. An overall expansion of the 

capsid was observed by evaluating the capsid’s internal volume. Both empty and full viral capsids were 

modeled under the same conditions. However, a larger radius was captured for DNA loaded capsids than 

that of empty capsids, which is a resultant of the increased core size of loaded DNA molecule. In addition, 

the behavior of DNA loaded capsid adsorbed onto the hydrophobic surface was captured successfully. It 

was noted that the hydrophobic residues were slowly driven toward the surface.  

 

Conclusions: 

CG-MD simulations established a better understanding of capsid aggregation associated with multiple 

asparagine and glutamine residues and adsorption mechanisms associated with leucine, and evaluated the 

stability of the capsids and free DNA molecule. Our simulations provide general dynamical information 

about the structure of the DNA and capsids on  microsecond timescale, revealing behavior that is 

impossible to be obtained from experimental studies. The CG-MD simulations are demonstrated to be a 

powerful tool in the simulation of macromolecular complexes and capable of guiding the interpretation, 

explanation, and direction of experiments. 

 

Keywords: 
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Purpose:  

Breast cancer is a heterogenous disease with high mortality rates worldwide. Breast cancer possess 

positive hormone receptor expression (estrogen, progesterone, and EGF). However, sometimes cells lack 

this expression and known as Triple Negative Breast Cancer (TNBC). Inability to target TNBC 

specifically possesses challenges to existing therapies. Therefore, there is a dire need to bolster the 

treatment options for TNBC. Amodiaquine (AQ) is known to act on several molecular targets involved in 

the growth and progression of cancer, therefore we investigated the potential of AQ against TNBC. 

Additionally, several reports suggest the presence of Luteinizing hormone releasing hormone (LHRH) 

receptors on the surface of TNBC cells which can be exploited towards TNBC. With these two aspects in 

mind, we fabricate AQ loaded polymeric NPs decorated with LHRH for active targeting to TNBC to 

enhance AQ accumulation in tumoral mass and to curb the off-target side effects.  

Methods: 

LHRH was conjugated with PLGA (acid terminated) (LHRH-Pol) polymer via coupling reaction. AQ 

loaded nanoparticles (LAQNP) were prepared using LHRH-Pol and PLGA in the ratio of 1:5 and 

characterized for physicochemical properties. Nanoparticles were extensively tested in immortalized cell 

lines for cytotoxicity potential, cellular internalization, and 3D-cell-based models. Potential mechanistic 

pathways for AQ efficacy were discovered using western blotting. 

Results: 

LAQNP demonstrated significant reduction in the IC50 values compared to AQ in TNBC cell lines - BT-

549 - 1.4±0.9𝛍M for LAQNP vs. 15.3±1.8𝛍M for AQ; and MDAMB-231 - 1.9±0.8𝛍M for LAQNP vs. 

5.4±1.8𝛍M for AQ. Strong therapeutic efficacy was observed in 3D cell culture models (mimics 

physiological tumors more accurately than 2D models). AQ was discovered to act on multiple pathways 

including autophagy, apoptosis and induces the expression of p53 as studied by western blot analysis.  

Conclusions: 

This study demonstrates the efficacy of AQ as an anti-TNBC therapy through extensive phenotypic and 

mechanistic assays. Fabricating a targeted delivery system further enhanced the efficacy of AQ which can 

be exploited further for its preclinical efficacy. These studies represent the relevance of active targeting 

and therapeutic potential of AQ against TNBC.  

Keywords: Luteinizing Hormone Releasing Hormone (LHRH); Amodiaquine; Active Targeting; Breast 

cancer 
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Purpose: 

The focus of this project is to determine which nanoparticle formulations are most cytotoxic to leukemic 

stem cells, which are a small subpopulation of leukemic cells in Acute Myeloid Leukemia. These 

formulations, which include both non-cleavable and cleavable disulfide bond nanoparticles, are 

hypothesized to be more effective than the existing FDA-approved liposomal formulation, Doxil. The 

second goal of this project is to qualitatively evaluate distribution of nanoparticle formulations in leukemic 

stem cells through confocal microscopy. 

 

Methods: 

A549 and Leukemic stem cell cytotoxicity was measured using the MTT assay and Cell Titer Glo assays. 

Confocal microscopy was completed with Hoechst and Lysotracker dye.  

 

Results: 

MTT assays were performed on A549 cells. However, it was found that as a negative control, Jurkat cells 

were more representative of ALL, or acute lymphoblastic leukemia. This is relevant for future studies that 

intend to assess the effects of nanoparticle treatment on the T-cell population and transformation.  

It was found in cytotoxicity assays on A549 and Leukemic stem cells that non-cleavable (hereafter referred 

to as NC-DOX) nanoparticles are more toxic to leukemic stem cells than the Doxil formulation.  

 

Conclusions: 

These findings are significant because this study has been difficult to optimize, which led to lack of viable 

data for the past few years. Leukemic stem cells, and stem cells in general, are difficult to culture and we 

experienced multiple instances of cell death during the culturing process. The MTT and Cell Titer Glo 

experiments were optimized, and there is now in vitro data that supports the proposed hypothesis. It was 

also interesting to see that cleavable doxorubicin nanoparticles were not as effective in causing cell death 

of leukemic stem cells, or in A549 cells. The reasons for this are still unknown. Out of all the in vitro data 

that were acquired, it is significant that the NC-DOX nanoparticles were more cytotoxic to LSCs than 

Doxil.  

 

Keywords: Nanoparticles, Drug Delivery, Cancer  
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Imaging Heterogenous Tumor Accumulation and Intratumoral Distribution of 

nanoparticles 

Abstract: The development of nanoparticles for precision drug delivery has vastly expanded over the past 

decades, especially in the oncology area.   However, tumors are rather complex, and the delivery outcome 

may vary depending on tumor types, development stages, even different regions within a tumor tissue. 

The heterogeneity of tumors in cancer patients often causes failures in translating preclinical results to the 

clinic. Imaging tumors with a better understanding of delivery efficiency may provide insights in treatment 

selection and bridge the translational gaps. The talk will introduce radio-opaque perfluorooctyl bromide-

loaded PEG-b-PCL(Ch) nanocapsules (PFOB NC) as imaging probes to visualize nanoparticle disposition 

in solid tumors using X-ray CT, a common imaging modality used for cancer monitoring. A double lateral 

xenograft tumor model displays differences in tumor accumulation and spatial distribution. A direct 

correlation between tumor dispositions of PFOB NC and a commercial PEGylated liposomal doxorubicin 

formulation was found.  CT imaging of PFOB NCs facilitates a better understanding of preclinical cancer 

models and their state with respect to nanomedicine deliverability, opening prospects for future use in 

human patients and assisting with bridging translational gaps between preclinical and clinical studies. 

Speaker Bio: 

 

Xiuling Lu, Associate Professor at the University of Connecticut, Associate 

Director of Center for Pharmaceutical Processing Research, Immediate Past 

Chair of the National Institute for Pharmaceutical Technology & Education 
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difficult-to-treat cancers, optimization of drug formulations and the use of 

versatile imaging tools to improve pharmaceutical product quality. Her 

research is supported by NIH, American Cancer Society, NSF, FDA etc. Dr. Lu has published more than 

75 peer-reviewed publications in high impact journals. The innovative research has resulted in 3 issued 

US patents and 5 pending patent applications. Dr. Lu founded. Dr. Lu received American Association of 

University Professors-UConn Excellence in Research and Creativity: Early Career Award in 2016 and 

Dean Robert L. McCarthy Faculty Service Award in 2019. She is the Finalist of 2021 Women of 
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Overcoming natures barriers: enhancing endosomal escape of nucleic acids using 

DNA surfactant conjugates 
 

Abstract: Our laboratory has designed a nucleic acid delivery vehicle which is specifically designed to 

address the challenges of overcoming the barriers DNA and RNA face upon entering a cell. The carrier, 

which we refer to as a nucleic acid nanocapsule (NAN), is built from a micellular core, and, upon 

degradation and processing by specific enzymes, release DNA-surfactant conjugates. As many 

nanomaterials are endocytosed when initially brought into a cell, these DNA-surfactant conjugates are 

designed to enhance the chances of endosomal membrane permeability. Recently we studied the role of 

the surfactant’s tail length as it relates to its membrane permeability by analyzing a C12 versus a C10 alkyl 

chain length surfactant, and found that the small 2 carbon tail difference can result in significant 

differences in the assembly, disassembly and ultimately the gene regulation efficiency of our nucleic acid 

delivery system. 

 

Speaker Bio: 

 

Jessica received her a Ph.D. in Chemistry from Prof. Bruce E. Eaton’s 

laboratory at the University of Colorado in 2012. It was during her time in 

Colorado that Jessica used in vitro selection platforms to explore RNA’s 

potential to mediate the formation of inorganic nanoscale structures, much like 

an organism can guide the formation of bones and shells using biological 

templates. After completing her Ph.D., Jessica began her postdoctoral studies 

in 2013 in the laboratory of Prof. Chad A. Mirkin at Northwestern University 

where she was supported by a PhRMA Foundation postdoctoral fellowship in 

Pharmaceutics. In the Mirkin Laboratory she applied the skills she learned for 

interfacing RNA and inorganic materials for developing enzymatic assembly 

approaches useful for synthesizing RNA gold nanoparticle conjugates with the potential for intracellular 

gene regulation applications. In 2015, Jessica joined the faculty of the University of Connecticut, where 

she is currently an Associate Professor in the Department of Chemistry. She is the recipient of an NSF 

CAREER award and a Maximizing Investigators Research Award (MIRA) for early stage investigators 

from the NIH. At UConn she combines the chemical diversity of nucleic acids with the synthesis of 

nanoscale materials for a wide variety of applications in biological systems. A major current focus of her 

group is on developing new chemistries and materials for the delivery of therapeutic nucleic acids. 
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Annette Bak, PhD 

Advanced Drug Delivery, BioPharmaceuticals R&D, AstraZeneca, R&D Boston 

 

Key Drug Delivery Opportunities: Non-Viral Gene Therapies & Oral Delivery of 

Macromolecules 
 

Abstract: The expanding scope of Drug Discovery and Early Development is an exciting trend that the 

science community has seen recently. Once the target has been selected more modalities and delivery 

options are now considered in parallel. The scope of Drug Delivery has also expanded to consider complex 

custom designed nano-particles, tissue and cell targeting, extended release, and novel devices beyond the 

injector just to name a few.   

Two key new modalities and their drug delivery opportunities will be covered. First mRNA based 

therapies. They have gained increased popularity recently in terms of mRNA based vaccines, gene 

therapies, and protein replacement therapies. Due to the biophysical and biological liabilities of the 

molecules, a nano-particulate system is needed to get them into cells and translated to the desired protein.  

The presentation will focus on how to construct a DMTA (design, make, test, analyze) cycle to select the 

right lipid or polymer-based nano-particle. 

The golden standard for drug delivery will always be the oral, but most macromolecules does not innately 

have properties conducive for the route and hence need delivery enablement. The presentation  will look 

at oral macromolecule from a target profile view in terms of two case studies – designing a peptide for 

oral delivery and selecting a nano-particle drug delivery system for colonically delivered double-stranded 

RNAs. 

 

Speaker Bio: 

Annette Bak, Ph.D., MBA leads Advanced Drug Delivery at Astra Zeneca and 

serves on the Pharmaceutical Sciences leadership team. Advanced Drug Delivery has 

the mission to transform diverse modalities, small molecules and new modalities 

alike, into investigational medicines and is a global organization based in Sweden, 

UK, and US. 

Since joining AstraZeneca in 2016, Annette has been instrumental in delivering new 

modality formulations for clinical studies, notably VEGF mRNA for cardiac 

regeneration, building intracellular drug delivery capabilities, and sponsoring initiatives on augmenting 

drug discovery with artificial intelligence.  

Annette previously worked for Amgen and Merck in the US with responsibility for small molecule and 

peptide formulations, building outsourcing partnerships in China, in licensing and partnership evaluations, 

and contributing to getting small molecule therapies to the market. 

Annette has published more than 40 articles, has more than 35 invited presentations, and serves on the 

editorial board for the Journal of Pharmaceutical Sciences. She holds several patents for pharmaceutical 

technologies enabling drug delivery of small molecules and biologics. 

A key volunteer in American Association of Pharmaceutical Scientists (AAPS). She is the President for 

the association and responsible for leading implementation of  the 2021-2025 strategic plan and ensuring 

that the AAPS communities are thriving. Annette was the 2020 co-recipient of the AAPS Alice E Till 

Women in Pharmaceutical Science Recognition, honoring women who has made significant contributions 

to the to the mentorship, advancement, and support of women in the pharmaceutical sciences.  
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Ramin Darvari, PhD 

Pfizer, Inc., Lexington, MA 

Journey of Hope: Development of Pfizer-BioNTech COVID-19 Vaccine 
 

Abstract: A bold decision, a pre-existing collaboration, taking many business risks, and an army of 

dedicated scientists and engineers resulted in availability of Pfizer-BioNTech COVID-19 vaccine in 284 

days. It was a journey of hope that broke through the boundaries by adapting and finding new ways to 

work during an unprecedented emergency without compromising quality. This talk will showcase some 

of the learnings that set precedence for development of complex modalities such as mRNA-containing 

lipid nanoparticles. 

 

Speaker Bio: 

 

Ramin Darvari is an Associate Research Fellow in Drug Product Design & 

Development group at Pfizer; contributing to the strategic and tactical 

planning for evaluation of external delivery technologies and internal delivery 

formulation & process development, with a focus on collaborative partner 

engagement. Ramin has lent his expertise in particle engineering and matrix-

based drug delivery systems to evaluation and development of variety of 

applications, including his role as the drug product project lead for Pfizer-

BioNTech Covid-19 Vaccine. 
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Jelena Janjic, PhD 

Dept. of Pharmaceutical Sciences, School of Pharmacy, Duquesne University, Philadelphia, PA 

 

Design with large scale in mind: adventures in nanomedicine manufacturing 
 

Abstract: Although the development of biomedical nanotechnology continues to accelerate, it continues 

to meet challenges that may prevent clinical translation and commercialization. Specifically, insufficient 

quality control in early product development and/or an incomplete understanding of the impact of the 

manufacturing process on product physicochemical properties can hinder nanomedicine reproducibility 

and scale-up. To develop safe, effective, and multifunctional nanomedicines we reached into the Quality 

by Design (QbD) methodology toolbox. The details of how QbD can be utilized to optimize manufacturing 

processes and assure quality of nanoimaging products will be presented. Further, application of QbD to 

achieve desired drug delivery functionalities of nanomedicines also equipped with multimodal imaging 

moieties will also be discussed. Finally, we will present how QbD methods can provide new insights into 

relationships between the nanomedicine structural features and functionality. Expanding QbD into 

nanomedicine not only can facilitate their development towards successful clinical use but also lead to 

new understandings of complex interactions. 

Speaker Bio: 

 

Dr. Janjic is tenured Associate Professor of Pharmaceutics and Founder/Co-

Director of the Chronic Pain Research Consortium (CPRC, www.duq.edu/pain 

[duq.edu]) at Duquesne University in Pittsburgh, USA. She has received her 

pharmacy degree at Belgrade University and her PhD at University of 

Pittsburgh School of Pharmacy. She completed her post-doctoral training at 

Scripps Florida and Carnegie Mellon University. The primary focus of her 

research is the implementation of Quality by Design to manufacturing of 

nanomedicines for imaging supported drug delivery. In her 16-year long career 

in nanotechnology, she has developed multiple imaging and drug delivery 

platforms and biomaterials, which resulted to date in 2 patents, more than 55publications, and numerous 

invited presentations at national and international meetings. Her research interests lie at the intersection 

of immunology, inflammation, transplantation, and pain. Specifically, her work has focused on 

nanomedicines which simultaneously image and modulate immune cells for therapeutic intervention in a 

number of inflammatory diseases (neuronal injury and pain, cancer, inflammatory bowel disease, muscle 

disease and organ transplantation/rejection). Her designs have been successfully validated in experimental 

small and large animal models of transplant rejection, neuroinflammation, neuroregeneration and pain, 

and she has been the key formulation scientist behind clinically tested MRI reagents. Her pragmatic 

approach to manufacturing in nanomedicine she shares with her students, both in her own research 

laboratory and by teaching manufacturing in the graduate program at Duquesne University for over a 

decade. She is passionate about solving manufacturing problems to expedite bringing high quality 

nanomedicines to patients.  

LinkedIn profile: https://www.linkedin.com/in/jelenajanjic/  

https://urldefense.com/v3/__http:/www.duq.edu/pain__;!!GA8Xfdg!mqjo2jb1vancOxcfDRv8p___gCgtuzMj6ZNb6qWz5x6kNMlzJNcPlazlSf8FA6-72Q$
https://urldefense.com/v3/__http:/www.duq.edu/pain__;!!GA8Xfdg!mqjo2jb1vancOxcfDRv8p___gCgtuzMj6ZNb6qWz5x6kNMlzJNcPlazlSf8FA6-72Q$
https://www.linkedin.com/in/jelenajanjic/
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Andrea Engel, PhD 

Director, Research & Development, Evonik 

 

Considerations for Scaling Nanomedicines 
 

ABSTRACT: The use of lipid nanoparticles to deliver therapeutics is a well-established approach. There are 

currently 15 liposomal drug products on the market, not including the recent COVID-19 vaccines. Since the early 

days of research exploring the potential use of mRNA as a therapeutic, there have been several significant 

advancements in the stability of mRNA, translation of mRNA, and the delivery systems needed to protect and 

deliver the mRNA to the target site. These advancements have enabled the rapid development and approval of the 

current COVID-19 mRNA lipid nanoparticle vaccines. Ultimately, the rapid development of these vaccines to 

combat the current pandemic has brought this technology to forefront of the world’s attention. Unlike conventional 

liposome manufacturing technologies that utilize extrusion, sonication and homogenization processes, 

manufacturing of lipid nanoparticles utilizes rapid mixing through microfluidic mixing devices. Besides the mixing 

step, downstream processes are of particular importance including filtration and filling. The presentation focuses 

on challenges associated with scaling nanomedicines and considerations for development phases to overcome these 

challenges. 

 

Speaker Bio: 

Dr. Andrea Engel is currently the director of Research and Development, Health Care for 

Evonik, where she has worked for more than 8 years in different leadership roles. She acts as 

project manager and scientific lead in various projects and activities referring to innovative 

drug delivery technologies and formulation development. Dr Engel holds a PhD in 

pharmaceutical technologies and bio-pharmacy from the University of Münster, Germany. 

There, she investigated bioabsorbable nanoparticles for therapeutic photosensitizers used for 

the treatment of cell carcinoma. 
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Kideok Jin, PhD 

Department of Pharmaceutical Science, Albany College of Pharmacy and Health Science, Albany, NY 

12208 

 

Personalized Medicine: Recent Progress in breast cancer therapy 
 

Abstract: Using next-generation sequencing, RNA sequencing, big data, proteomics, transcriptomics, 

molecular imaging, and more, personalized medicine is still challenging to predict and detect prognostic 

molecular alterations such as gene mutations, amplification, and fusions in cancer therapy. In metastatic 

breast cancer, cancer genomics apply to enhance patient outcomes currently, such as 1) identification of 

validated oncogenic driver mutations, 2) discovery of genomic alteration for the drug resistance, 3) 

detection of DNA duplication and repair defects and 4) identification of mechanisms of immune escape. 

Although high-throughput technologies are developed and personalized medicine has strong potential, ER 

and HER2 are currently only targetable gene alterations, and there are limitations in breast cancer such as 

rare genomic alterations, unfeasible biopsy, low driver mutations, and limited drug access. Moreover, 

tumor heterogeneity could be a critical problem for the targeted therapy. To overcome these weaknesses, 

ultradeep sequencing could be applied to identify novel driver mutations, RNA, and protein. Circulating 

tumor DNA (ctDNA) could be responsible for the lack of benefit when the biopsies and high-throughput 

analysis are not feasible. In addition, drug combination therapies are the possible solution to the 

development of personalized medicine. 

 

Speaker Bio: 

Dr. Kideok Jin, MS, PhD is an Assistant Professor in the Department of 

Pharmaceutical Sciences at Albany College of Pharmacy and Health 

Sciences (ACPHS). He obtained his Ph.D. in Cell and Developmental 

Biology from Upstate Medical University, where he studied the roles of 

Mirk protein in tumor growth and metastasis. He studied endocrine resistant 

breast cancer during his postdoctoral fellowship at the Johns Hopkins 

University Sidney Kimmel Comprehensive Cancer Center. Dr. Jin has made 

very significant contributions to our understanding of the important role of 

the HOX genes in tamoxifen (TAM) resistance to breast cancer, as well as the discovery of novel 

therapeutic targets in triple negative breast cancer, thus having enormous potential benefits for cancer 

treatment. Dr. Jin obtained a Susan G. Komen Postdoctoral Fellowship (KG101506) grant in 2010-2026 

and successfully directed the project, collaborated with other researchers, and produced several peer-

reviewed publications. At ACPHS, he has shifted his focus to the tumor microenvironment and has 

focused on targeting crosstalk between tumor and stroma in endocrine resistant breast cancer. With these 

contributions, he received the Scholarship of Discovery Intramural Grant Program (SDIGP) Award (2020-

2022) and the Rudolph and Dorothy Blythe Award (2022-2024). 
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Abu Serajuddin, PhD 

Dept of Pharmaceutical Sciences, College of Pharmacy & Health Sciences, St. John’s University, 

Queens, NY 

 

Development of rapidly dissolving FDM 3D-printed tablets for personalized medicine 
 

Abstract: In recent years, there has been much interest in three-dimensional (3D) printing by fused 

deposition modeling (FDM) for the development of pharmaceutical dosage forms like tablets as it can 

provide personalized, patient-centric, and on-demand medications. However, one major hurdle in the 

development of such products is slow and incomplete drug release from dosage forms. While most drugs 

need to be released and absorbed rapidly after oral administration for optimal therapy, the FDM 3D 

printing results into slow-release tablets since they are produced by layer-by-layer deposition of nonporous 

filaments, where drugs remain trapped within the tablets and dissolve by slow erosion only. Other issues 

with FDM 3D printed tablets are lack of drug-polymer miscibility, high processing temperature, and poor 

printability. This presentation will address how all these issues may be resolved by using a novel 

physicochemical principle called acid-base supersolubilization (ABS), where the solubility of poorly 

water-soluble weakly basic drugs may be increased greatly by interaction with weak acids, thus ensuring 

rapid drug release from 3D-printed tablets.  It also increased drug-polymer miscibility and reduced 

processing temperatures. For example, amorphous filaments of a basic drug, haloperidol, was produced 

by heating its mixtures with glutaric acid or malic acid along with Kollidon® VA64 as the carrier. 

Extrusion of filaments and printing of tablets were performed at relatively low temperatures of 115°C and 

120°C, respectively. Although filaments of haloperidol-Kollidon® VA64 mixtures by themselves are not 

printable,  they could be printed in presence of acids. Drug release rates from the formulations at pH 2 and 

6.8 were rapid and complete (<1h). 

 

Speaker Bio: 

Abu Serajuddin, PhD, is Professor of Industrial Pharmacy at St. John’s University, 

Queens, New York, USA. Prior to joining academia in 2008, he worked in the 

pharmaceutical industry for 32 years in scientific and managerial positions at Sanofi-

Aventis, BMS, and Novartis. In his latest positions in the industry, he served as 

Executive Director and the US Head of Pharmaceutical R&D at Novartis 

Pharmaceutical Corp. He has published over 125 scientific papers and book chapters, 

and he is a co-inventor in 13 issued patents. He also made over 150 invited 

presentations in national and international conferences. He served in many leadership 

positions in the AAPS and received several of its major awards, including AAPS 

Fellow (1998), AAPS Research Achievement Award in Formulation Design & 

Development (2010), AAPS Research Achievement Award in Manufacturing Science & Engineering, and 

AAPS Lipid-based Drug Delivery Outstanding Research Award (2015). For his academic and research 

excellence as a member of the faculty, St. John’s University bestowed him the University Medal for 

Outstanding Achievement in 2019. 

 

 

 

  



 63 

PERSONALIZED MEDICINE ROUNDTABLE 

 
Jeff Idle, PhD, DSc. 

Zupko Institute for Systems Pharmacology and Pharmacogenomics, LIU Pharmacy 

 

Why Metabolites? The case for metabolomics in personalized medicine. 
 

Abstract 

 

Personalized medicine owes its origins to pharmacogenetics, the first modern discipline to search 

systematically for biomarkers of drug response and of disease susceptibility. Physicians had long pondered 

why different patients respond differently to the same treatment. It was the work of Kalow and others in 

the 1950s that first reported that genetically-determined metabolism was the root cause of variable drug 

safety and efficacy. New examples continue to be reported today. Metabolism represents the 

interconnection between the output of the genome and the input of the environment in living systems. All 

biological systems involve metabolic processes. Perturbations in these systems occur in diseases and with 

the administration of drugs, providing biochemical signatures that can be developed as biomarkers. 

Metabolites can be harnessed for patient diagnosis, patient monitoring and patient profiling. Therefore, 

there can be little doubt that metabolites will play a significant role in future precision medicine initiatives. 

 

Speaker Bio: 

 

Dr. Jeffrey R. Idle received a BSc in Applied Chemistry from The Hatfield 

Polytechnic (now University of Hertfordshire) in 1972 after completing 

industrial training in the development labs of Geigy Ltd (now Novartis) in 

Manchester in 1971. After a further period of industrial training in the 

pharmaceutical development labs of Wander Ltd (now Novartis) in Kings 

Langley in 1972, he received a BSc (First Class Hons) in Medicinal Chemistry 

from The Hatfield Polytechnic in 1973. He then studied under Professor R. 

Tecwyn Williams, FRS, the founding father of drug metabolism, receiving his 

PhD from the University of London in 1976. He has held the positions of 

Lecturer in Biochemistry, Lecturer in Biochemical Pharmacology, Wellcome 

Trust Senior Lecturer, and Reader in Pharmacogenetics at St. Mary’s Hospital Medical School, London. 

He was the co-discoverer of the first genetic polymorphism of cytochrome P450 (CYP2D6) in 1977. He 

was appointed to the first chair of pharmacogenetics at the University of Newcastle in 1988, was 

department chair and head of the School of Clinical Medical Sciences. He developed a large and active 

research group in Newcastle, founded the journal Pharmacogenetics while there in 1990 and the campus 

biotech company GenoType Ltd, the first company to provide genetic services to the pharmaceutical 

industry and the National Institutes of Health. In 1995, he moved to the Norwegian University of Science 

and Technology in Trondheim as Professor in Medicine and Molecular Biology, then to Charles 

University in Prague, Czech Republic as Visiting Professor in Pharmacology and the University of Bern, 

Switzerland as Visiting Professor in Clinical Pharmacology and Senior Research Fellow, until his 

appointment at LIU in January 2018. Professor Idle is a Fellow of the Royal Society of Chemistry, the 

Royal Society of Biology, and the British Pharmacological Society. His research history spans drug 

metabolism, pharmacogenetics, metabolomics, and lipidomics, particularly as applied to medicine. 
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Seyoum Ayehunie, PhD 

MatTek Corporation, Ashland, MA 

 

The gastrointestinal microphysiological system for oral drug development 
 

Abstract: The development of microphysiological systems (MPS) that mimic human organ physiology 

and function (also known as organs-on-a-chip) is driven by the need for: 1) more predictive and higher 

throughput in vitro models that mimic the human physiology, 2) lowering the cost of developing new 

pharmaceuticals, 3) reducing the time for preclinical drug development, and 4) reduces animal use for 

experimentation. The currently available platforms lack coordination of organs, vasculature, and immune 

cell components which are critical to studying drug safety and efficacy, infection, and human responses 

to infectious agents. Availability of human primary cell-based 3D human small intestinal microtissues 

with other organs such as liver in MPS platform recapitulates structural, efflux and influx transporters 

activities, and drug metabolism MPS system show functional mimicry with the in vivo counterpart which 

is critical to obtain predictive and reproducible in vitro testing tool for drug discovery.  An in vitro 

intestinal-liver coculture model that expresses the relevant drug transporters and drug metabolizing 

enzymes will mitigate drug discovery challenges across the pharmaceutical industry and advance 

screening of xenobiotic compounds intended for oral administration. MPS based assays will also bridge 

the gap in preclinical testing.  

 

Speaker Bio: 

 

Dr. Seyoum Ayehunie is currently, Chief Scientific Officer at MatTek 

Corporation, a BICO company, Ashland, MA, and is the lead scientist for all 

R&D research at the company. He has developed multiple in vitro primary 

human cell-based organotypic tissue models including Full-thickness buccal and 

Gingival, reproductive, respiratory (Nasal), and gut tissue models for predicting 

disease/injury outcome, chemical/formulation toxicity, drug safety and efficacy. 

The 3D-intestinal microtissues recapitulate the structural features and 

physiological barrier properties of the human small tissues. The developed 

Intestinal tissue model has been cocultured with liver spheroids in a microphysiological (MPS) platform. 

Dr. Ayehunie has also served as permanent member of NIH Study Sections.  Dr. Ayehunie has more 

than 50 publications in refereed journals to his credit and has made a number of presentations on his 

work involving drug permeation, metabolism, and in the field of mucosal toxicology using in vitro tissue 

models. Prior to joining MatTek, Dr. Ayehunie, received his PhD from the Karolinska Institute (1992), 

Stockholm, Sweden, did his post-doctoral fellowship at Dana-Farber Cancer Institute, Harvard Medical 

School, Boston, MA.   
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Ben Swenor 

Emulate, Inc, Boston, MA 

 

Qualification and Application of Organ-Chips (OC) as Predictive Models of Natural 

Physiology 
Abstract: Organ-Chips (OC) are considered a breakthrough technology due to their ability to recreate the 

natural physiology and mechanical forces cells experience within the human body. These features enable 

OCs to predict human responses to drugs, recapitulate disease, and overcome limitations of legacy in-vitro 

and animal models. Emulate has collaborated with multiple pharmaceutical partners to demonstrate how 

OCs can be used to better predict human responses to drugs. Recently, Emulate qualified its Liver-Chip 

in accordance with the criteria set by the Innovation and Quality (IQ) Consortium formed by multiple 

pharmaceutical and biotechnology companies. There, a set of 27 drugs known to be hepatotoxic or non-

toxic were blinded and then qualified on the Liver-Chip in one of the largest Organ Chip studies to date. 

Additionally, as an example of using Organ-Chips to better model and understand disease, biopsy-derived 

duodenum organoid can be used on Chip to recapitulate chronic inflammatory conditions such as 

Environmental Enteric Dysfunction (EED). As both genotypic and phenotypic of EED-associated 

intestinal injury can be reconstituted on the Intestine-Chip, this makes the Intestine-Chip a useful tool for 

preclinical testing potential therapeutics.  

 

Speaker Bio: 

 

Ben received his Bachelor’s degree from Cedarville University where he then 

went on to the Wyss Institute at Harvard University and joined Don Ingber’s lab 

for almost five years. There he worked on the liver and proximal-tubule chips 

under a DARPA initiative that lead to multiple publications. Afterwards, he 

worked on the duodenum and ileum chips to develop a disease model for 

environmental enteric dysfunction (EED) and helped develop microbiome 

models on chip. Ben has co-authored 4 publications related to Organ Chip 

technology with more in submission. Currently, Ben is a Scientist II, Science 

Liaison here at Emulate where he provides scientific support to customers, drives new adoption of the 

technology through partnerships and collaborations, and helps support internal developmental projects.  
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Jennifer Liras, PhD 

Pfizer, Inc., Cambridge, MA 

Microphysiologic Systems for ADME Endpoints: A Drug Discovery and Development 

Perspective 
 

Abstract: Over the past decade, in vitro models of increased complexity which are more representative 

of human organ physiology have been developed.  This includes cell culture systems that go beyond single 

cell type monolayer cultures to include organoids and co-cultures in 2D and 3D formats. These individual 

organ models can be linked through micro- or milli-fluidics into microphysiological systems (MPS) that 

have the potential to replicate complex in vivo physiology.   

From a drug discovery and development perspective, such linked systems have the potential to be used 

not only for pharmacological or toxicological studies, but for the characterization of drug disposition using 

human-specific reagents. At its most ambitious implementation, an integrated platform technology of 

“human PK on a chip” could be utilized for ADME applications such as PK parameter predictions, drug-

drug interaction studies, excretion estimates and disease-specific PK and PKPD when coupled with 

disease models, reducing or obviating the need for in vivo ADME characterization in non-clinical species.  

However, microphysiologic systems for DMPK/ADME application have requirements different from 

most systems currently used for pharmacological or toxicological studies.  The traditional microfluidic 

chips made of elastomers (e.g., PDMS) using a flow-through perfusion architecture have limited utility to 

study drug kinetics due to high non-specific binding, short residence time and small sample volumes.  

Further, robust assessment of the predictiveness of the individual organ and linked-organ systems across 

specific context of use while employing a diverse set of drugs remains lacking. To realize the potential of 

multi-organ MPS in DMPK additional development of hardware, biology and systems modeling with 

accompanying assessment of in vitro to in vivo extrapolation will be needed. 

 

Speaker Bio: 

Jennifer Liras, Ph.D. is Head of Pharmacokinetics, Dynamics and Metabolism 

(PDM) in Medicine Design at Pfizer.  For nearly 25 years, she has led scientists 

responsible for characterizing and optimizing the pharmacokinetic properties of 

large and small molecule drugs.  Jenny has a successful record of drug discovery 

and development in several therapeutic areas including Cardiovascular Metabolic 

and Endocrine Diseases, Anti-infectives, Neuroscience, Inflammation and 

Immunology, Oncology and Rare Diseases. She is experienced with regulatory and 

development aspects of the pharmaceutical business having held accountabilities 

on clinical development teams and governance for several candidates as well as line oversight of the 

registration of 8 marketed drugs.   Throughout her career, she has endeavored to advance predictive 

Absorption, Distribution, Metabolism and Excretion (ADME) science and the quantitative extrapolation 

of in vitro endpoints to pharmacokinetic (PK) parameters. More recently, she led the development of 

capabilities to predict brain penetration of efflux substrates from a physiologically-based PK model of 

vitro efflux assays.  Her current interests include the application of complex in vitro models, such as 

micro-physiologic systems, to ADME endpoints.  Jenny received a Ph.D. in organic chemistry in 1995 

from The University of Texas at Austin and conducted her postdoctoral research in enzymology at 

Brandeis University.  She has (co-)authored more than 30 peer-reviewed manuscripts. 
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Xiaorong He1 

1Boehringer-Ingelheim Pharmaceuticals, Inc 

Correspondence: xiaorong.he@boehringer-ingelheim.com 

Making new and better medicines for humans and animals is at the heart of what we do. Our mission is to 

create breakthrough therapies that change lives. Since its founding in 1885, Boehringer Ingelheim is 

independent and family-owned. We have the freedom to pursue our long-term vision, looking ahead to 

identify the health challenges of the future and targeting those areas of need where we can do the most 

good. 

As a world-leading, research-driven pharmaceutical company, with around 52,000 employees, we create 

value through innovation daily for our three business areas: Human Pharma, Animal Health, and 

Biopharmaceutical Contract Manufacturing. In 2020, Boehringer Ingelheim achieved net sales of around 

22.33 billion USD. Our significant investment of over 4.2 billion USD in 2020 (18.9% of net sales) in 

R&D drives innovation, enabling the next generation of medicines that save lives and improve quality of 

life. 

We realize more scientific opportunities by embracing the power of partnership and diversity of experts 

across the life-science community. By working together, we accelerate the delivery of the next medical 

breakthrough that will transform the lives of patients now, and in generations to come. 

Boehringer Ingelheim Pharmaceuticals, Inc., based in Ridgefield, CT, is the largest U.S. subsidiary of 

Boehringer Ingelheim Corporation and is part of the Boehringer Ingelheim group of companies.  The 

Development organization in Ridgefield is comprised of 7 departments and over 400 full time employees 

working to transform discoveries into medicinal products in several therapeutic areas.   

One of these departments is Material & Analytical Sciences (MAS) and is composed of diverse talents 

coming from 14 scientific disciplines and 15 countries. Innovation is at the core of what MAS does. We 

aim to integrate our scientific and cultural diversity to foster the “Medici Effect” of innovation, a term 

coined by Frans Johansson, describing a phenomenon of innovation which occurs at the intersection of 

multi-disciplines, by combining existing concepts to create something extraordinary.  

We present an oncolytic virus (OV) case study highlighting the power of Medici Effect of innovation. OV 

represents a remarkably innovative opportunity to treat cancer patients but it presents numerous novel 

challenges where the science and regulatory guidance are largely unprecedented. The MAS scientists from 

various disciplines are working together to create innovative solutions to solve difficult challenges in this 

project, leading to better product and process understanding of this therapeutic modality. 
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Jasmine Musakhanian 1 

1 Gattefossé 

Correspondence: jmusakhanian@gattefossecorp.com 

 

Gattefossé products and technologies are designed to meet the formulation challenges of a constantly 

evolving pharmaceutical industry. Derived from raw materials of vegetable origin and manufactured to 

meet the strictest of quality and safety standards, our products and technologies are widely applied in 

formulations of new drugs and product line extensions for indications ranging from oncology to psoriasis. 

As a leading supplier of specialty lipid excipients, Gattefossé offers in-depth formulation, regulatory, 

quality, and safety data on every product. Used in a wide range of dosage forms and different routes of 

administration, our product portfolio includes solubilizers, tableting ingredients, bioavailability 

enhancers, penetration permeation enhancers, as well as topical texture forming emulsifiers, emollients, 

and consistency agents. Supporting customers in all stages of formulation development, Gattefossé 

provides one-on-one technical assistance in matters such as solubility screening, compatibility testing and 

formulation trouble shooting such as reduced drug load or pill burden. During this short presentation, we 

will provide an overview of the delivery solutions available at Gattefossé, while touching upon the 

following topics: 

·     Building blocks of our excipients 

·     Fundamentals of oral bioavailability enhancement with lipids 

·     Modulating epithelial absorption and minimizing pre-systemic elimination 

·     Newly launched Gattefossé excipients 

  

mailto:jmusakhanian@gattefossecorp.com
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ODT and ODF Patient Centric Drug Delivery Systems 

Carmen Popescu1 

1 Roquette America Inc. 

Correspondence: carmen.popescu@roquette.com 

 
Roquette is a global excipient manufacturer with a vision of bringing patient friendly drug delivery system 

to the world. 
 

Oral Disintegrating Tablets (ODTs) and Oral Disintegrating Films (ODF) are patient-centric drug delivery 

systems (for pediatrics, geriatrics, and psychiatric patients with dysphagia) designed to increase patient 

compliance. They are preferred to classic dosage forms (swallowable / chewable / suckable tablets) due 

to ease of administration (portability, “on the go”) without water, pleasant taste and mouth feel more of 

“a treat” than a treatment. The appeal of ODF and ODT as drug delivery systems resides in the fact that 

they can deliver the drug directly to the systemic circulation (avoiding the first-pass metabolism)  

intrinsically carry low doses, thereby enhancing drug efficacy, improving the onset of action, and 

consequently patient compliance. Drug manufacturer’s attraction for these dosage forms resides in 

improved lifecycle management, market differentiation, innovation and brand creation. Moreover, in 

recent years, we can see their remarkable expansion from Rx to OTC, nutraceuticals (vitamins, minerals, 

etc.) and biologics. In response to their increased popularity on the market, the excipients industry created 

ready-to-use platforms in order to ease the formulation process or new manufacturing processes. More 

than 45% of new drug entities have solubility issues, and micronisation/ nanonisation is one way to address 

this problem. However, reducing the particle size at the micro/nano scale, the drug is usually delivered as 

an injectable. Generally, it cannot be formulated as a conventional tablet because, during compression, 

particles will aggregate resulting in bigger particle size and solubility reduction. However, in the case of 

ODTs, due to low compression force applied, the particle size is not changed. Highly potent drugs and 

those prone to first pass metabolism can be delivered at low dose in ODF. As the next generation of drugs 

coming through pipelines are increasingly biopharmaceuticals both ODT and ODF represents viable 

options for their oral delivery. Both ODT and ODF can be produces by 3D printing promoting them as 

personalized medicine delivery systems. 
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