Pharmaceutical Discovery,
Development and Manufacturing
Forum 2016

Core Programming Area at the 2016 AIChE Annual Meeting

San Francisco, California, USA
13 -18 November 2016

ISBN: 978-1-5108-3445-3



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2016) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax:  (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

(44a) Maximizing Poorly Water-Soluble API Nanoparticle Loading in Polymer Strip Films ................cccooooiiiiniinine 1
Scott M. Krull, Meng Li, Ecevit Bilgili, Rajesh N. Davé

(44b) Computational Approaches for Modeling Fluid Bed Granulation Process.................ccoccoviiiiniiniiiiiiienecceesese e 2
Gulsad Kucuk, Robert Schwabe, Leon Schultz, Ilgaz Akseli

(44¢) Comparison of the Electrostatic Properties of Amorphous and Crystalline Lactose ...................cccoooviiiiiiiiiiie 3
Karolina Biegaj, Tim Lukas, Martin Rowland, Jerry Heng

(44d) Particle Engineering Research from the NSF Erc Research Experience for Teachers (RET) Program at Njit ......................... 4

Ecevit Bilgili, Meng Li, Lu Zhang, Mina Armani, Paul Orbe, Marie Aloia, Barbara Pielecha-Safira, Rajesh N. Dave

(44e) Study of DPI Carriers Design Parameters for Dry Powder Inhalation through Artificial Neural Network
IMEOAEIIME ...ttt bbb ek h kA0 s e e s o8 e E s e R e e R e e H £ e SRR R R R AR R e R R R R R Rt R e e et R et R e 5
Amir A. K. Farizhandi, Fengying Zhang, Raymond Lau

(44f) The Surface Properties of Organic Crystalline Solids and Their Interactions with Polymeric Excipients and

BENAEI'S ...t E R R R R e R E AR e R e R e R R R R R R AR R E R R R R Rt Rt e n e Rt r e e ne e 6
Mark A. Isbell, Eftychios Hadjittofis, Steven J. Hinder, Geoff G. Z. Zhang, Jerry Heng

(44¢g) Narrow Tube Spray Drying with Precise Drying History Control for Particle Engineering ................cccccooooniiiiiiiiiiniie 8
May Ginn Lee, Shahnaz Mansouri, Karen Hapgood, Meng Wai Woo

(44h) Soluble Tag-Assisted Liquid-Phase Peptide Synthesis Using Hydrophobic Benzyl Alcohols................ccccoiiiiinniniiininins 16

Yingzi Liu, Yohei Okada, Kazuhiro Chiba, Hidehiro Kamiya
(67a) Biomanufacturing Science and Technology Consortium to Advance U.S. Manufacturing of

BIOPRATIACEULICALS ...ttt e ekt b b b e e s e e s E e h b s b e b e e bt e e bt b e b e b e bt e b e bbb bt b e n et b nenren 17
Seongkyu Yoon

(67b) Defining Challenges and Creating Solutions in Biopharmaceutical Manufacturing...............cc.cccooeiiiiniininninceeees 18
Kelvin H. Lee

(67¢) Technology Advances That Will Enhance Continuous Biomanufacturing................cccooooiiiiiiiiiiice e 19
Melvin Koch

(67d) Energy-Based Medium Design for Mammalian Cell Fed-Batch Cultures.................coooiiiiiiiiiiiniiccseseseseeeeesee e 20

Ana L. Quiroga-Campano, Maria M. Papathanasiou, Efstratios N. Pistikopoulos, Athanasios Mantalaris
(67e) Evaluating the Potential of Miniature Scale Chromatography Process Characterization to Support

Biomanufacturing Strategies and Regulatory FIlINGS ..............ccccoiiiiiiiiiiii bbb 21
John Welsh, James Pollock, Nihal Tugcu, David Roush, Jennifer Pollard

(67f) Ecoprime Twin — Continuous Two-Column Chromatography at the Process Scale.................c.cocoiiiniiiiiiinncees 22
Kathleen Mihlbachler

(76a) Enzymatic Synthesis of Complex Natural Products ...............cccoooiiiiiiiiiiiic e 23
Chaitan Khosla

(76b) Quality-by-Control (QbC) Technologies for Pharmaceutical Process Development................c.cccoveiniiniiinicninensineeseeseennens 24

Zoltan K. Nagy

(76¢) Drug Product Continuous Manufacturing Control Strategy Considerations
Justin Pritchard, Kelly Swinney

(76d) Regulatory Approach for Supporting Emerging Pharmaceutical Technology ................cc.ccococoiiiniiiiiiiis 26
Rapti Madurawe, Sau Lee

(76e) The Integrated Quality Assessment: Office of Process and Facilities' Perspective on the Holistic Evaluation

of Pharmaceutical Quality

David Doleski

(164a) A Phenomenological Model for the Prediction of Granule Drying Times in a Fluid Bed Dryer..............cc.ccooconviniiiniincinens 28
Ariel R. Muliadi, Joseph Bullard

(164b) Practical Application of a Mechanistic Model to Scale up Fluid Bed Drying in Drug Product Development........................... 29

Emmanuela Gavi, Pranay K. Ghosh, Susanne Page, Oskar Kalb
(164c) Modelling of Co-Rotating Twin-Screw Extruders in the Pharmaceutical Industry I: Single Component

ohn Robertson, Sean K.
(164d) Modeling and Optimization of Agglomeration in Suspension through a Coupled Population Balance

FIAIEWOTK .......coiiiiiiiet ettt bbb h e bbb st E bbb AR £ £ £ Eeh £ R £ £ b b E£h 8 E b E A £ £ e e R b e R e R e A e e b e bbbt e bbb e bt e e sb b s 31
Ramon Pena, Zoltan K. Nagy, Doraiswami Ramkrishna, Christopher L. Burcham, Daniel Jarmer

(164e) Modelling of Water Absorption By a Pharmaceutical Tablet ..................cccoooiiiiiiiiiii s 33
Charalampos Christodoulou, Luca Mazzei, Eva Sorensen, Salvador Garcia-Mufioz

(164f) Design Problem of Pharmaceutical Manufacturing ProCeSSES.............cccooiiiiiriiiiiiiiiiiiieiene sttt 34
Hirokazu Sugiyama

(165a) Multi-Scale Modeling in Pharmaceutical Drug Substance Manufacturing...............ccccoovviiiiiniiniiniiicc e 35

José L.C. Santos, Rui C. Silva, Filipe A.P. Ataide

(165b) A Simultaneous Approach for Kinetic Parameter Estimation and Curve Resolution Based on Spectroscopic

Measurements
Lorenz Biegler, Weifeng Chen, Salvador Garcia-Mufioz

(165c¢) Application of Computational Chemistry in Pharmaceutical Process Development.................c.ccocvininiiniiiiiniiccciee, 37
Dimitri Skliar, Antonio Ramirez




(165d) Systematic Optimisation of Continuous Separation for Artemisinin Recovery in Continuous

Pharmaceutical MANUFACTULIIE ............cooiiiiiiiiciis et b ettt e R bRttt e e R bt n bbbt eener e 38
Hikaru G. Jolliffe, Dimitrios I. Gerogiorgis
(165¢) Prediction of Liquid-Liquid Partitioning and Solubility of APIs with the SAFT-y Mie Approach .............c..ccccoviiinincninnn, 40

Panatpong Hutacharoen, Simon Dufal, Vasileios Papaioannou, Claire S. Adjiman, George Jackson, Amparo Galindo

(165f) Use of a First Principles Model during QbD Studies to Assess Impurity Formation for a Coupling Reaction
Billie Kline, Conrad Fung, Elaine Lee, David Willcox

(165g) Verification and Use of CFD Modeling in Stirred Tank Reactors for Pharmaceutical Applications.................c.coccovviiiinns 42
Andrew Glace, Divya Seshadri, Fulya Akpinar, Benjamin Cohen
(165h) Product-Agnostic Computational Fluid Dynamic (CFD) Model for Single-Use Mixing System ................ccccocoviiiiiiiiiiinns 43

Ahsan Munir, Sean Fitzgibbon, Kenroy Noicely, Alan Dominguez, Adam Sokolnicki, Cenk Undey

(169b) Continuous Biocompatible Reactive Extraction Concept for the Purification of Di-Carboxylic Acids from
Dilute Aqueous Solutions...
Jannick Gorden, Tim Zeiner, Christoph Brandenbusch

(169¢) Combining PAT with Data Visualization and Machine Learning to Understand and Control Batch Cooling

CrYSEAIIZALION ... 45
Daniel J. Griffin, Martha A. Grover, Yoshiaki Kawajiri, Ronald W. Rousseau
(169d) Stability Analysis of Solar Silicon Wafer Manufacturing By the Horizontal Ribbon Growth Process..............c.ccccoooeiiiinnne 46

Jiaying Ke, B. Erik Ydstie, Aditya S. Khair

(169e) Protein Enzymatic Hydrolysis Integrated with Ultrafiltration
Anna Trusek-Holownia

(169f) The Dynamics of Biodiesel Profile and Fungal Diversity of Activated Sludge During Lipid Accumulation on

ACRHIC ACK........oooiiiiiiii bbb 48
Dhan Lord Fortela, Rafael Hernandez, Mark Zappi, Andrei Chistoserdov, Rakesh Bajpai, Emmanuel Revellame, William Holmes

(226a) Computational Solid State Chemistry Applications in Pharmaceutical Industry
Yuriy Abramov

(226b) Process Optimization Using a Distillation Model Coupled with a Solubility Model for Increased Process

Yield Following Multiple Distillations and SoIvent SWap ............ccocooiiiiiiii e 50
Christopher J. Morrison, John Guo
(226¢) Large-Scale Crystallization of a Pure Metastable Polymorph By Reaction Coupling................cc.cocooiiiiiiiininninceenees 51

Tu Lee, Hong Yu Lin, Hung Lin Lee
(226d) PAT Enabled Drying Platform for API Process Development — Investigation of Solvent Trapping

Associated with Form Transition and Crystal Collapse During DIying.............ccocooiiiiiiiiiiiiiis e 52
David J. Lamberto, George Zhou, Rositza Petrova, Richard Varsolona

(233am) Modeling and Simulation Efforts in Scale up of Sustained Release Microspheres................ccccocooviiiiiiininnceee 53
Rishi Mehan, SVB Janardhan Garikipati, Birendra K. David, Yash Partani, RaviChandra Palaparthi

(233b) Combined Task Bayesian Optimization for Efficient Scale-up and Technology Transfer..................ccccocoiiiiiiiiiiiiiins 54

Ryosuke Yoshizaki, Manabu Kano
(233v) Development and Optimization of a Mixed Suspension Mixed Product Removal (MSMPR) Crystallization

Process INCOrporating Wet-IMIIIIIG ...............oouiiiiiiiiii ettt ettt b e b b e bt bbb bbb e b e bbb e bt e bbb b nenben 55
Yihui Yang, Charles D. Papageorgiou
(233f) Developing Process Models of Hydrogen Peroxide Decontamination in Pharmaceutical Manufacturing................ccccccoeene 56

Keisho Yabuta, Haruka Futamura, Koji Kawasaki, Masahiko Hirao, Hirokazu Sugiyama
(233w) Comparison of Raman and UV Spectroscopy for the in-Line Quantification of Active Ingredient in

Pharmaceutical Semi-Solid and Liquid FOrmulations ..............c.ccciiiiiiiiiiiie e 57
Nils Bostijn

(233s) Process Development for Continuous Extrusion and Pelletization of a Heat and Shear-Sensitive

FOIMIUIATION ..ot bbb bbb bbb bbb bbbttt 60

Theresa R. Hormann, Gerold Koscher, Stephan Laske, Johannes G. Khinast

(233z) Wet Granulation-Induced Polymorphic Transitions in Piracetam: Raman Spectroscopy As a Potential in-

Situ Process Analytical Tool
Gayathri Kollamaram, Catherine Kelly, Denise Croker, Gavin Walker

(233az) Dissolvable Microcarriers for Efficient Cell Production and ReCOVErY .............ccccooiiiiiiiiiiiiiccee e 64
Yue Zhou, Jennifer L. Weber, Kathleen Krebs, Martial Hervy, Marylene Pecheul, Corinne Walerack, David Henry, Marie-Maud
Bear, Stephen Caracci

(233af) The Effect of Particle Engineering on the Processing and the in Vitro Performance of Inhalation Blends in

DFY POWAEE INIALETS ..ottt bbbttt h et b bbb e e st e s beh b h e e b e s h e e h e e bt b e b e b s e b e b e bt e b et e b e n et e b ebe b en 65
Eva Faulhammer, Sarah Zellnitz, Thomas Wutscher, Johannes G. Khinast, Amrit Paudel

(233aw) Feasibility Analysis of Flowsheet Models in Continuous Pharmaceutical Manufacturing Processes

Considering the EfFECts 0F INOISE ............oooiiiiiiiieie ettt e et b s b s bt b e e e bt e bt b b st b et e bt e bt e b b et b s nren 67
Zilong Wang, M. Sebastian Escotet-Espinoza, Ravendra Singh, Fernando J. Muzzio, Marianthi G. lerapetritou

(233ag) Characterization of Compaction Behaviour of Powders in Solid-Dosage Manufacturing Using Finite

EIIMENE AMALYSES .......cuiiiiitiiit ittt b bbb b b s b e b2 e b e ek e 8 h e Eeh e £ R e E AR AR R R SRR R bR R R bt bbbt b n ek n e nn e 68
Ashish Kumar, Jens Dhondt, Johny Bertels, Didier Klingeleers, Krist V. Gernaey, Ingmar Nopens, Thomas De Beer
(233aq) Gender-Dependent PBPK MOAEINE .............ciuiiiiiiiiiiiiiieeei sttt sttt 69

loannis P. Androulakis, Megerle Scherholz, Patrick J. Sinko, Marianthi lerapertritou, Clara Hartmanshenn

(2331) Model-Based Process Analysis in Continuous Manufacturing of Pharmaceuticals: Calibration of a Fluid Bed

DIFYEr IMIOMEL ...t e R R R e R R R R R R R R R Rt R et 71
Michael Ghijs, Fien De Leersnyder, Daan Van Hauwermeiren, Valérie Vanhoorne, Jurgen Vercruysse, Philippe Cappuyns,
Séverine T.F.C. Mortier, Thomas De Beer, Krist V. Gernaey, Ingmar Nopens



(233p) Development of a Model Predictive Tool for Continuous Manufacturing of Solid Oral Dosage Forms Via

ROIET COMPACTION..........ouiiiiiitciiiiiiet ettt b bt e R bt a s e e R bR e s e R R b e E £ e e E e R e st n e e R b e Rttt e e e R b e bt e r s b bt e e ener s 72
Barbara Schaller, Pishnamazi Mahboubah, Patrick Cronin, Ahmad Ziaee, Ahmad Albadarin, Denise Croker, Maurice Collins,
Gavin Walker

(233q) Application of Model-Predictive Control to a Feeding Blending Unit ...............cccoooiiiiiiiiniiiiicece e 73

Jakob Rehrl, Julia Kruisz, Stephan Sacher, Martin Horn, Johannes G. Khinast, Isabella Aigner

(233ai) Systematic Technoeconomic Comparison of Separation Solvents for Green Continuous Pharmaceutical

Manufacturing of DIphenhydIramine ...............ccoooiiiiiiiiii ettt r e r ettt 74
Samir Diab, Dimitrios |. Gerogiorgis

(233u) Continuous Wet Granulation in a Twin Screw Extruder: Effect of Process Variables on Residence Time

Distribution and Granule Characteristics
Manuel Kuhs, Ahmad Albadarin, Gayathri Kollamaram,
Denise Croker, Gavin Walker

(233ar) Virtual High-Throughput Screening Pipeline: Limitation Characterization and Application to Different

TATGEES ... bR R LR R R E bbb 77
Jonathan J. Chen, Donald P. Visco

(233aa) Real-Time Monitoring and Ejection of out-of-Spec Tablets Via NIR Chemical Imaging.................ccccccovinnenniniiiniincenens 78
Patrick R. Wahl, Gregor Hauseder, Stephan Sacher, Matthias Kerschhaggl, Johannes G. Khinast

(233d) Multivariate Statistical Process Control for the Continuous Manufacturing of Solid Oral Dosage Forms ..................cccccoo. 79

Salvador Garcia-Mufioz, Zhengi Shi, Joshua Hanson

(233g) Modelling Approaches to Spray Drying Process Development, Scale-up and Troubleshooting
Pedro Valente, Iris Duarte, Filipe Neves, Marcio Temtem

(233ab) Solid-State Reactivity of Drugs with Potential Reactive Excipient Impurities: In Silico and Experimental

SEUATES ...ttt b bt b et bbb e R e R £ bR e h Rt E e bR R SRR e R R £ e R e e bR E bR e R b ARt Rt bt bbbt a b nn b 81
Corinna Gressl, Michael Brunsteiner, Adrian L. Davis, Margaret Landis, Klimentina Pencheva, Garry Scrivens, Gregory Sluggett,
Geoffrey Wood, Johannes G. Khinast, Amrit Paudel

(233ap) Prediction of Formulation Effects of Continuously Formulated Solid Oral Dosage Forms on

Bioavailability USing PBPK IMOELINE ..............cciiiiiiiiiiiiiiiiiietet ettt b ettt b b st e bbbt bbbt n et eb et 82
Clara Hartmanshenn, Patrick J. Sinko, Marianthi G. lerapetritou, loannis P. Androulakis

(233a0) Predicting the In Vivo Performance of Amorphous Solid Dispersions Based on Molecular Descriptors and

Statistical Analysis
iris Duarte, Jodo Henriques, Jodo F. Pinto, Marcio Temtem

(233r) Behaviour of Magnesium Stearate in Continuous Feeding.................cccooooiiiiiiiiiiiii e 86
Raghu V. G. Peddapatla, Caroline A. Blackshields, Michael F. Cronin, Abina Crean

(233ac) Comparing and Contrasting the Solid-State Esterification of APIs with Excipient: Computational and

EXPErimental ASSESSIMENE .........c.c.oovriiriiitiiiiireeteteststnt sttt s ettt s e s b et e ne s e s eseh e e s e e R b e b eh e e e e e e e R e st R e e e e e R bR e e ne e R R b E et e n e R Rt e ner e 90
Corinna Gressl, Michael Brunsteiner, Adrian L. Davis, Margaret Landis, Klimentina Pencheva, Garry Scrivens, Gregory Sluggett,
Geoffrey Wood, Johannes G. Khinast, Amrit Paudel

(233al) The Effects of Formulation Factors on the Aerosolization Performance of Metered Dose Inhalers..................ccccocovvneiennnnn, 91
Denise S. Conti, Jay Holt, Poonam Sheth, Dennis Sandell, Anthony Hickey, Bhawana Saluja

(233ae) Exploiting Solvent and Impurity Effects to Modify Crystal Shape and Bulk Powder Properties of API and

Intermediate MOIECUIES.................ooiiiiiii e et e e R R R e h R e Rt e n e 94
Anil Rane
(233t) Continuous Manufacturing of Co-Crystals in Twin Screw Extruder: A Case Study ...........ccccccoveiiniiininiiiiiiicece e 95

Shaza Darwish, Rahamatullah Shaikh, Manuel Kuhs, Denise Croker, Gavin Walker

(233n) Fault-Tolerant Control Design and Risk MAP Based Resiliency Analysis of Continuous Solid Dose

IMANUEFACTUTIIIG ..o bbb b s b e bbb d b b e bbb bbb bbbt 96
Qinglin Su, Mariana Moreno, Sudarshan Ganesh, Arun Giridhar, Gintaras Reklaitis, Zoltan K. Nagy

(233h) A Comprehensive Statistics-Based Approach to Proactive Process Analysis Including Multivariate Analysis

BT 1T USSP 97
Sara Koynov, Paige Adack, Conor McCurdy, Orlaith Crowther, Michelle Cleary, Anthony Ruane, Dearbhla Carr, Eoin O'Brien,
Jennifer Sun

(233ay) The Utilization of Amino Acid Consumption Rate Assessment As a Tool for CHO Clonal Stability

EVAIBATION. ...ttt bbb bbb bbb 98
Eric Brodean, Andrew Seletsky, Melissa Good, Wai Lam Ling
(233au) Powder Tester Comparison to Predict Discharge Rate from Hoppers and Filling Tablet Press Dies..............c.ccccccoeiiiinns 99

Joerg Theuerkauf, Yi Fan, Andrew Horton, Madhusudhan Kodam, Karl Jacob

(233y) PAT Application in Expedited Development of Multi-Step Chemical Syntheses of Active Compounds
Dominique Hebrault, Nizar Haddad

(233ax) Process Innovation and Optimization of a Commercial Cell Culture Process...............ccococriiiniiiiiiiiiicnicceeeeeee 101
Sivaprakash Agastin, Simpson Gregoire, Sivashankar Sivakollundu, Jeffrey Savard
(233i) Design of Nonlinear Observer for State Estimation of a Bioreactor .................c.coooiiiiiiiiii e 102

Xinghua Pan, Tejasvi Jaladi, Jonathan Raftery, Melanie DeSessa, M. Nazmul Karim

(233e) Computational Fluid Dynamics (CFD) Guided Scale up of Cell Culture Bioreactors from Bench to Pilot to
Commercial Scale
William Tran, Garima Chaudhary,

(233a) Chemical Engineering Principles in Oral Solid Dosage Process Development-Where Are We? ............ccccccoviriininiinennn 104
Weixian Shi
(2330) Characterization of Mixing and Heat Transfer in Continuous Lab Scale Reactors..............cc.ccccoeoniiiiiicnincncccen 105

Jerry S. Salan, David am Ende



(233as) Screening a Library of Commercially Available Compounds for Drugs with Novel Anti-Biofilm Activity
Anand Ramasubramanian, Jose Lopez-Ribot, Kai Leung, Anand Srinivasan, Johnathan Abercrombie, Nelson Torres

(233av) A Small Volume Continuous Facility for GMP API Manufacture ...............cccovoiiiiiiiiiienierc e 107
Rick Spencer

(233ad) Controlling Amorphization Versus Crystallization of Carbamazepine Nanoparticles Using a Supercritical-

assisted Spray Drying Process
Luis Padrela, Kevin M. Ryan, Barry Long

(233an) Evaluation of the Therapeutic Potential of FOXC1 Knockdown for Treatment of Basal-Like Breast

CAIICRT'S ...tttk h e st st beh e b s b b n 0o b2 e h e 8ok £ E ek £ E e a8 4h e e e h £ £ e b £ e e b £ b ek e EeH £ e E e £ e h £ R £ e R R e R R R R R e E R R R £ R R e R e bt bt h e n et b e 109
Landon A. Mott

(284a) Mass Transfer Characterization of a Biphasic Continuous Reaction System for Improved Process

UndersStanding And COMEIOL...............oooiiiiiii et b b bbb b e e st 1e e s £ e st h £ e b s e e b e b bt eeh e seeh £ e b e s e b s e e b e b e bt e bt e eb e st e b s e 110
Joseph Reckamp
(284b) The Development of Integrated Continuous Drug Substance Processes..............ccooovviiiiiiiiiiiiciieeeese s 111

Jessica Whelan, Mark Barrett, Brian Glennon
(284d) Process Intensification through Continuous Spherical Crystallization Using an Oscillatory Baffled

CIYSEAIIZET ..ottt e s Rt e R R st s e R b E A e SR E R R e 0 R R R R R e R R R Rt R bRt n e 112
Ramon Pena, Zoltan K. Nagy, Christopher L. Burcham, Daniel Jarmer
(284e) Designing for Continuous: A Step Change in Performance..................cccooooiiiiiiiiii 113

Philip Donnellan, Roderick Jones, Brian Glennon

(284f) Continuous Drying of Powders and Slurries in an Extruder without Changing Product Particle Size

DIESEEIDUEION ..ot b bbb b e bt bt b e e b e e he e s s e h b et e A E e e h e b e 4 bt AR e e b £ e b b e b b eb b et e b e bt bt e b e bt bbbt bt enrea 114
Manuel Kreimer, Isabella Aigner, Gerold Koscher, Daniel Lepek, Johannes G. Khinast

(284¢g) Continuous Co-Crystallization of Novel Theophylline and 4-Aminobenzoic Acid Co-Crystals from Twin

Screw Extrusion
Rahamatullah Shaikh, Shaza Darwish, Manuel Kuhs, Ahmad B. Albadarin, Denise Croker, Gavin Walker

(342a) Streamlined Design for Continuous Production of a Pharmaceutical Drug Product................cccocoooviiiiiiininicccee 116
Stephen L. Conway, Robert F. Meyer, Frank D. Witulski, Manoharan Ramasamy, Oliver Clarke, Palmerly Tom, Mason Gibbs,
Mark Purcell, Lalloo Anita, Julie Pentz, Ken Thompson, Brendon G. Ricart, Jon Hoza, Donghui Hong, Gina Thompson, Philip
Cryan, Andrew Owen

(342b) Flowsheet Modeling of a Continuous Direct Compression Process at Production Scale ...................ccccooeiiiiniininciiiinn 117
Shaun Galbraith, Bumjoon Cha, Zhuangrong Huang, Seongkyu Yoon, Robert F. Meyer, Samantha Hurley, Matthew H. Flamm

(342c¢) Characterizing a Drug Product Continuous Manufacturing Platform’s Residence Time Distribution Using

Major and Minor Unit Formula Excipient Step Changes and Soft SenSors..............cccooiiiiiiiiii e 118
Leo Manley
(342d) Establishing a Procedure for Transferring HME Processes Using Physical Similarities ....................ccocooonniniiis 119

Andreas Witschnigg, Theresa R. Hormann, Michaela Zagler, Gerold Koscher, Stephan Laske, Johannes G. Khinast

(342e) Investigation of the Influence of Continuous Blending Process Parameters on the Lubrication of
Pharmaceutical POWAEr BIEIAS .............cc.oooiiiiiiiiiiiiiiii bbb b bbb bbbt et e bbb s b e bttt b e bbbt e e s en 122
Pongpumin Bunchatheeravate, Anni Zhang, Joseph Bullard

(342f) "Correlating Raw Material Properties to Critical Processing Parameters to Critical Quality Attributes in a

Direct Compaction Continuous LINe." .............cocooiiiiiiiiii s 123
Gerardo Callegari, Thomas O'Connor, Fernando Muzzio

(342g) A Novel Analysis of Residence Time Distributions for Continuous Powder MiXing .............ccocooviiiiiiiiinininncceeeeee 124
Geng Tian, Xiaochuan Yang, Sau Lee, Robert Fisher, Shuaili Li, Moo Sun Hong, Zongyu Gu, Thomas O'Connor

(342h) Model Based Loss-in-Weight Feeder Design and Optimization...................ccocoooiiiiiiiiic e 125

Eric Jayjock, M. Sebastian Escotet-Espinoza
(384a) Use of Real-Time Analytics and Apoptosis Assays for Enhanced Understanding of Cell Growth and

Viability in a CHO-Based Process for Monoclonal Antibody Production ..................cocooiiiiiiiiii e 126
Yonggi Wu, Nobel Vale, Vivian Deng, Mina Chaudhry, Dimuthu A. Jayawickrama, Timothy Stevens, Frank Ritacco

(384b) Providing a Molecular Basis to Modeling Protein Adsorption to Multimodal Carbohydrate-Based Ligands........................ 127
Shishir PS Chundawat, Sonia K Brady, Vibha Narayanan, Matthew J. Lang

(384c) Operational Control Strategy Development Via First Principles Mapping.............ccccooooiiniiniiniiniceseseeee e 128

Darrell Staggs, Matthew Foster
(384d) Nanoextrusion: A Platform Enabling Comparative Assessment of Nanocomposites Vs. Amorphous Solid

Dispersions for Drug Dissolution ENRANCEMENL ................cooiiiiiiiiiiiiiiice e 129
Ecevit Bilgili, Meng Li, Nicolas loannidis, Indiana Suriel, Costas G. Gogos

(384¢) Evaporation of Binary Mixtures and Shell Formation in Spray Dried Droplets ............ccccooovniii 130
Pedro Valente, Iris Duarte, Tiago Porfirio, Xu Liu, Feng Zhang, Marcio Temtem

(384f) Impact of Tooling Design During Development and Risk Evaluation of Tri-Layer Tablet Formulations ....................c.......... 132

Sophia Robertson-Lavalle, Jing Tao, Preetanshu Pandey, Sherif Badawy

(384¢g) End-Point Determination and Scale-up/Scale-Down of High Shear Wet Granulation Process Using an in-
Line DI-ELECEIIC PrODE ......ccooiiiiiiiiiiiiii bbb bt b et s bbbt e bR e b e e b b e b b e bb e s e b e bt bt nb e e bttt sb et e ebt e e s en 133
Mehrdad Kheiripour Langroudi, Jennifer Sun, W. Mark Eickhoff

(400a) Selection Support Methodology Between Batch and Continuous Technologies for Pharmaceutical Tablet

MANUFACLUTIIEZ PTOCESSES .........euiiviuiitiieiiie ettt et bbbt b et h e bbb b e b e E e s e 14 e s £ eh e s £ e b ee e e b e e e b A e e st e b e st e bt s e e b st b e bt e bt e eb e n et e b s 134
Kensaku Matsunami, Takuya Miyano, Hiroaki Arai, Hiroshi Nakagawa, Masahiko Hirao, Hirokazu Sugiyama
(400b) Development of a Continuous Production Line for Solid Dosage Forms Via Dry Granulation..................ccccoooviiniiniinnenn. 135

Isabella Aigner, Stephan Sacher, Julia Kruisz, Michael Martinetz, Patrick R. Wahl, Johannes G. Khinast



(400c) Considerations in Developing a Control Strategy for Continuous Direct Compression
Donald Kientzler, Aditya Vanarase, Anthony Tantuccio, Kevin Macias, Timothy Stevens, Admassu Abebe, Alexander Schaepman,
James Holman

(400d) Applying Supervisory Process Control Practices to Continuous Pharmaceutical Manufacturing
Niels Nicolai, Ingmar Nopens, Krist V. Gernaey, Thomas De Beer

(400e) Control of a System of Loss-in-Weight Feeders in a Continuous Manufacturing Drug Product Application......................... 138
Joshua Hanson, lan Leavesley

(400f) Dynamic Optimization of Continuous Manufacturing of Pharmaceuticals ..................cccooviiiniiiiiiiiiceee 139
Michael Shoham Patrascu, Paul I. Barton

(400g) Extended Iterative Optimzation Technology for Mixture Composition Estimation in Moving Powders................................. 140

Salvador Garcia-Mufioz, Zhengi Shi
(424a) Enhancing Process Understanding and Control with Real-Time Analytics for a Challenging Solid Form

System of a Pharmaceutical COMPOUN ..............ccooiiiiiiiiiiii et ens 141
Joe Gao, Bing-Shiou Yang, Michelle Raikes, Francesco Ricci, Ankit Gargava, Soojin Kim, Xiaorong He, Keith Horspool

(424b) Simultaneous Fast Measurements of Tablet Porosity/Moisture: Real-Time Release Testing for QC

DISSOIULION PrediCtion .........cooviieiiieiiiieiieisee ettt ettt e R e e e st se e st ee e s e e b e s e e be e e R e s e en e seene e s e s e e b e s e e be e abe st enenaeneneer e teneee 142
Mehrdad Kheiripour Langroudi, Morgan Crawford, Lee Klein, Craig B. lIkeda, W. Mark Eickhoff
(424c¢) Real Time Prediction of Tablet Tensile Strength By Ultrasound in Continuous Manufacturing ..............ccccocoovovniiniinennn 143

Golshid Keyvan, Sonia Razavi, German Drazer, Alberto Cuitifio, Fernando Muzzio

(424d) Toward Predicting Tensile Strength and Characterizing the Acoustic Properties of Pharmaceutical Tablets

on Continuous Manufacturing PIAtIOIIIS ..............cooiiiiiiii ettt bbbttt n e n e 144
Sonia M. Razavi, Alberto M. Cuitino

(424e) Overcoming the Challenges of Noisy Data during the Calibration of NIR As a PAT Technique to Measure

Roller Compacted RIDDON DENSILY ...........ccooiiiiiiiiiiiii ettt bbb b e eh et e st e bt b s bbbt e bt e bt st e n e 145
Mary Ellen Crowley, Avril Hegarty, Michael McAuliffe, Graham O'Mahony, Luke Kiernan, Kevin Hayes, Abina Crean

(424f) PAT Based Batch Statistical Process Control for Pharmaceutical SEMI-SOLID and Liquid Manufacturing

PrOCESSES ...t bbb bbb bbb bbb bbb bbb 150
Nils Bostijn

(424¢g) Real Time PAT Monitoring of Bioreactor Mab IgG3 Cell Culture Process Dynamics Via Fourier

Transform Infrared Spectroscopy: Implications and Challenges
Huiquan Wu

(428a) Food, Pharmaceutical & Bioengineering Division Award: Control, Sensing, and Chemical Analysis Using

MICTOfTUIAIC DIEVICES ... bbb bbb bbb bbb bbb bbb bbb 154
Mark A. Burns

(428b) Area 15A, Food - Plenary: Bioelectronic Nose: Integration of Biotechnology and Nanotechnology
Tai Hyun Park

(428¢) Area 15B/PD2M, Pharmaceuticals - Plenary: Human Multi-Organ-on-a-Chip Platform for Pharmaceutics....................... 156
Ali Khademhosseini
(428d) Area 15C, Bioengineering - Plenary: Status of Biocatalysis: Protein and Process Engineering .................ccccocovvniiniinennn. 157

Andreas S. Bommarius

(428e) Area 15D/E, Engineering Fundamentals in Life Science - Plenary: Cellular Bioengineering: Past, Present,

and Future....
Rena Bizios

(487a) Evaluating Mixing Performance in a Stirred Tank Reactor with Different Impeller Geometries and Reactor

SHZE BY CFD ... bbb bbb bbb bbb bbb s 159
Rui C. Silva, Filipe A.P. Ataide, José L.C. Santos

(487b) CFD Simulation on Assessment of Biologic Product Mixing Performance in Single Use Technology.................c.cccovivnnennn. 160
Wei Chen, Chris Lee, Rao Mantri, Howard Stamato

(487¢) Characterization of Lab and Plant Reactors Using Fast Competitive Reactions and a Predictive Model.............................. 161
Joe Hannon, Andrew Bird, Andrew Derrick

(487d) Computational and Experimental Determination of the Hydrodynamics in a Scaled-Down Pharmaceutical

Vessel Provided with Angle-Mounted IMPelIers..............cocoiiiiiiiiiiii e 162
Ji Ma, Piero M. Armenante

(487¢) Experimental Study of Wet Milling in a Rotor-Stator Mixer
Richard V. Calabrese, Kanan Ghaderzadeh

(487f) Practical Large Eddy SIMUIAtioN .............c.ccooiiiiiiiiii e e 164
John A. Thomas, Kevin Smith

(487g) Scale-up Rules for the Generation of Solid-Stabilized Emulsions...................cccocooiiiiiiiiii 165
Alexandre Al-Haiek, Emir Tsabet, Louis Fradette

(494d) Developing Therapeutic Medicines through Chemical Engineering Innovations.................cccocooiriinincincnicnccceeee 166
Ann L. Lee, Judy F. Hsii

(522b) A Regulatory Perspective for Manufacture of Complex Drug Substances...............ccccooviiiiiiniiiiiiii e 167
Jane Chang

(522¢) CQA Control Strategy for a Synthetic Peptide Therapeutic Candidate Etelcalcetide ..................cccooiiiiininniiiis 168

Asher Lower

(522d) Development and Implementation of a Mathematical Model As a Key Component of a Palladium Control
Strategy for a Semi-Continuous Process to Produce a Small Molecule Drug Substance................ccocooviiiiiiiiiiinnni 169
Kevin Seibert, Carla Luciani, Colm O'Mahony



(522¢) Monitoring the Trace Levels of Free Sulfate Release to Terminate a Depolymerization Reaction Using ATR-

Satyanarayana Thirunahari
(522f) FDA Review Chemist’s Participation in Pre-Approval Inspections: Case Study from Drug Substance

FACHILY ...t E R R R R R R R e R R Rt e 171
Kshitij A. Patkar, Delaram Moshkelani

(522g) Panel Discussion: Current Issues and Challenges for CQA Monitoring and Control for Drug Substance

IMANUFACTUIIIE ...t E et E bt s e e R b E e e a0 E bR 0 R bR s e e e R Rt e n e e e R bt s et neer b bt nnr st 172
Naigi Ya
(551a) A Rapid, Materials-Sparing Approach to the Exploration of a Roller Compaction Process Design Space.............c.ccccocoeuee. 173

Catherine Metzler, Pongpumin Bunchatheeravate, Gregory Buonocore, Hanlin Li, Hailey MacDonald, Ryan Peterson, Noreen
Zaman, Joseph Bullard

(551b) Advances in Discrete Element Modeling of High-Shear Wet Granulation Process Using Rocky-DEM.................cccccoovennenn. 174
Preetanshu Pandey, Brenda Remy, Rahul Bharadwaj, Lucilla Almeida

(551c¢) Scale-up of HME Process from a Trilobed 16mm to a Bilobed 27mm Extruder; SPH Simulations and 1D

Mechanistic MOAEILIIME .............ooviiiiiii et et e e R e R et b e et se et e et R e n ettt ne e n b n s 175
Josip Matic, Stephan Laske, Amrit Paudel, Francois Pfefferlé, Jessica Lovey Martinetti, Sophie Martel, Johannes G. Khinast

(551d) Scale-up and Blender Change Model for the Pharmaceutical Lubricated Mixing Process...............ccccoceoveniennineeneenenn 176
Yasuhiro Suzuki

(551e) Scaling Intra-Tablet Coating Variability ................cccoiiiiiiiiii e 177

Siddhartha Agarwal, Carl Wassgren

(551f) Improving Workflow for Modeling of High-Shear Rotor-Stator Wet Milling for Pharmaceutical

Applications
Derek Starkey, Carla Luciani, Salvador Garcia-Mufioz

(551¢g) Characterizing Mixing Time Scales in an Exothermic Mixing-Limited Reaction .................cc.ccccooooiiiiiiinice 179
Anuj A. Verma, Niharika Chauhan, Samrat Mukherjee

(579a) Pharmaceutical Crystallization: A Manufacturing Process Perspective..............c.cocooiiiiiiiiiiiicisceee e 180
Huiquan Wu

(579b) Cooling Crystallization Within Micromixers: Mathematical Modeling, Theoretical Analysis, and

Experimental Validation
Mo Jiang, Richard D. Braatz

(579¢) Real Time PAT Monitoring of the Solvent-Mediated Transformation of Ciclesonide Acetone Solvate into

Methanol 0r CYCIONEXANE SOIVALE ..............ocooiiiiiiiiiii it b bbbttt et s bt e b b e bt e eh e e st s bt b et b e e bt e bt e eb s b e b s e 182
Lina Zhou, Qiuxiang Yin, Ting Wang, Jingkang Wang

(579d) Crystal Morphology and Size Control in Pharmaceutical Industry
Junbo Gong, Yan Wang, Jingkang Wang

(579¢) Liquid Liquid Phase Separation during the Cooling Crystallization of Pyraclostrobin ..................ccccoooiiiiiiiiiin 184
Junbo Gong, Kangli Li, Jingkang Wang, Xiaowen Zhu

(5791) Discriminate the Differences Between Surface Water and Channel Water in the Formation of Solvates .................ccccccueun. 185
Yumin Liu, Dandan Han, Jingkang Wang, Junbo Gong

(579¢) Influence of Ultrasonic Wave on the Crystallization of LYSOZYME .............ccccccouiiiiiiiiiiiiinc e 186
Yanan Zhou, Hongxun Hao, Jingkang Wang

(596a) Site-Specific Conjugation of a Drug to an Antibody Via Nucleotide Binding Site................ccccooviiiiiiiiiine 187
Nur Mustafaoglu, Franklin Mejia, Jonathan D. Ashley, Tanyel Kiziltepe, Basar Bilgicer

(596b) Acid-Sensitive Silylated or Acetalated Polysaccharides for Vaccine Applications ...............cccoeoiriiiiiiinciicnicncccee 188
Kristy M. Ainslie

(596¢) The Effect of Particle Physico-Chemical Properties on Phagocytosis..............cccocooiiiiiiiiiiiiic e 189
Anusha Garapaty, Julie A. Champion

(596d) Process Development and Scale-up of an ADC Conjugation Process .............ccocoooiiiiiiiiiiiiiii s 190

Selin Aytar, Shawn Brueggemeier, Michael Hay, Annie Tam, Michael Smith

(596e) In Situ crosslinked Endosomolytic Polymeric Vesicles for Immunotherapeutic Targeting of the Sting
PAtRWAY ..o bbb 191
Daniel Shae, Sema Sevimli, Alyssa Merkel, Denise Buenrostro, Anna Caldwell, Julie A. Sterling, John Wilson

(596f) Impact of Dose, Route, and Composition on the Immunogenicity of Polyelectrolyte Multilayers Assembled

ON GOIA TeMPIALES.........ooiiiiiiiiii e bbb bbb bbb e e bbb bbb bbb 192
Peipei Zhang, Christopher M. Jewell

(596¢g) Diminution of Macrophage Attachment on CD47-Functionalized and Polydopamine-Coated Surface..............c.cccooevnnennnn. 193
Jun Zhang, Ching-An Peng

(642a) De Novo Design of Skin-Penetrating Peptides for Enhanced Transdermal Delivery of Peptide Drugs .................cccoevvnennnn. 194

Stefano Menegatti, Michael Zakrewsky, Sunny Kumar, Joshua De Oliveira, Samir Mitragotri

(642b) Ligand-Targeted Conjugate Systems for Delivery of siRNA to Tumors
Hok Hei Tam, Omid Veiseh, Robert Langer, Daniel G. Anderson

(642¢) Design,Development and Optimization of pH-Responsive Hydrogels for the Oral Delivery of Human

GIOWE HOTINOME. ..ottt bbbt bbbt bbb e e at e s s e h b et A h e b e b e 4 b e e R e e b £ e bt e b b e bt e e e b e st bt s b e e bt et e e bt et e ebe e e eenen 196
Stephanie Steichen, Nicholas Peppas, Colleen O'Connor

(642d) Design of Biodegradable Layer-By-Layer Films Capable of Localized, Efficient, and Sequential Gene

DICIIVETY ... bR bbb bbb 197
Lingxiao Xie, Xiong Ding, Guangzhao Mao
(642¢) Aminoglycoside-Derived Liposomes for Drug DeliVEry .............c.cocooiiiiiiiiiiiiiciieese et 198

Sudhakar Godeshala, Cathy S. Madsen, Sandra J. Gendler, Kaushal Rege



(642f) Water Soluble Enteric Polymer
Jin Zhao, Oliver Petermann, Matthias Knarr, Josh Imperial, Debora Holbrook, Harold Bernthal

(642¢g) Preparation of a Drug Delivery System (DDS) of Hydropylic and Hydrophobic Drugs: In Vitro Validation

in Human Lung Cancer CelIS..............cocooiiiiiiiiii i bbb 201
Fernando Mesias-Recaman, Jesus Rodriguez-Rodriguez, Miguel A. Galan, Eva Martin del Valle

(661a) A QbD Approach for Identifying Critical Process Paramerters in Drug Substance Manufacturing
Michael Ryan, Geny Doss, Thomas Gandek, Patricia Hurter, Stephanie Krogmeier, Drew Kuzmission, Adam Looker, William
Rowe, Derek Vrieze, David Willcox

(661h) QbD and Continuous: A Step Change in Performance................cccoooiiiiiiiiiii e 203
Philip Donnellan

(661c) A QbD Approach to Experimental Designs with Kinetic Parameters...
Michael Ryan, David Willcox

)

(661d) New Trends in Materials-Sparing and Modelling Approaches Towards Pharmaceutical Development......................ccocce... 205
Jasmine M. Rowe, Xiaodong Chen, Johnathan M. Goldman, Faranak Nikfar
(661e) The Journey of Mechanistic Models from Design to Optimization/ Launch... and Beyond...................ccccoccoiiniinnininenn. 206

Carla Luciani, Salvador Garcia-Mufioz, Kevin Seibert, Eric Crick, Thomas Wilson, Michael Kobierski, Colm O*Mahony
(661f) Scale-up of Reaction and Crystallization Steps of a Commercial Manufacturing Process in a Multi-Purpose

Plant Using Mechanistic IMOMELINE ..............c.ooiiuiiiiiiiieiiei et bbbttt bbb bt h e e bbb b s bbb bt e bt e bt st e b s e 207
Filipe A.P. Ataide, Rui C. Silva, José L.C. Santos

(661g) Case Study: QbD Approach to Design Space Verification ...............ccccooiiiiiiiiiiiii e 208
David Willcox, Brian Phenix, Billie Kline

(683a) Development of Injectable Microgels for Galns Enzyme Replacement Therapy..............ccccocoiiiiiiiiiiiiiiicceeeeeees 209
Era Jain, Yasaman Chehreghanianzabi, Shiragi Patel, Michael Flanagan, Qi Gan, Adriana M. Montafio, Scott A. Sell, Silviya P.
Zustiak

(683b) Computationally-Driven Design of a Heterobivalent and Gate to Improve Targeting Agent Selectivity.................c...c.c..... 210
Sadie M. Johnson, Aakash Deshpande, Benjamin J. Hackel

(683c) Supramolecular Pegylation of Biopharmaceuticals .................cocoooiiiiiiiii 211
Matthew Webber

(683d) Non-Invasive Screening of Diseases Using an Orally Available Near-Infrared Imaging Agent ................cccoconvinniiniiinennn. 212

Sumit Bhatnagar, Greg Thurber
(683e) Investigation of the Cellular Uptake and Cytotoxicity of Cell-Penetrating Peptides in Candida Fungal

PATROZEIS ...ttt h ek e b bk b s e b £ h ek bk E R R R E e eh e AR R R R R R E R E R R R R bt bt h e n bt n e 213
Zifan Gong, Mackenzie T. Walls, Amy J. Karlsson

(683f) Catalase-Laden Microdevices for Cell-Mediated Enzyme Delivery .............cccccoviiiiiiiiiiiiicesee e 214
Junfei Xia, Zhibin Wang, Yuanwei Yan, Zhijian Cheng, Li Sun, Yan Li, Yi Ren, Jingjiao Guan

(683g) Ragweed Pollen-Based Oral Vaccine Delivery ..o s 215

Md Jasim Uddin, Harvinder Gill

(683h) The Roles of Competing Dissolution, Diffusion and Transient Marangoni Convection Fluxes in Surfactant-

Enhanced Spreading of Aerosols for Pulmonary Delivery ... 216
Todd M. Przybycien, Robert D. Tilton, Stephen Garoff, Ramankur Sharma, Steven lasella, Timothy Corcoran

(692a) Improving Single Use Bioreactor Design and Process Development, New Research Towards Intensifying

Seed-Train and Scale-up Methods Using 5:1 Turn-DOWN ...........ccccociiiiiiiiiiiii s 217
Nephi Jones, Christopher Brau, Ben Madsen, Tony Hsiao, Scott Collins

(692b) Characterization and Design of a 3L Single-Use Bioreactor to Support Process Development and Tech

B 11T (TSSO 218
Ankit Mehta, T. Craig Seamans, Zbynek Kalal, John Bowers
(692¢) Foam Control in the Mammalian Cell Culture Process through Extrinsic and Intrinsic Methods .................c.cccooeivniinnennn. 219

Kevin Chang, Douglas Osborne, Rachel Ferguson, Richard Gilmore, Dane A. Grismer, Orlin D. Velev

(692d) Morphological and Life Cycle Changes Exhibited at the up-Scaling of a Saccharomyces Cerevisiae High-

Cell Density Fed-Batch Biopharmaceutical ProCess.............ccooiiiiiiiiiiiiiicice et 220
Juan Aon, Ricardo Tucson, Vani Patel, Vakhtang Loladze

(692e) Accelerating Manufacturing in a Clinical Drug Substance Plant through Application of Plant Simulation
John Robinson

(692f) Model Predictive Control: A Process Development Tool for Mammalian Cell Culture Processes ...............c.cccococvvvniniiinnnne 222
Jessica Whelan, Mark Barrett, Brian Glennon, Stephen Craven

(692g) Accurate Determination of B22 Data — Multivariate Analysis to Improve B22 As a Predictive Tool ..................cocccvrirnnennn. 223
Sarah Hedberg, Daryl Williams, Jerry Heng

(692h) Multivariate Data Analysis (MVDA) for Cell Culture Process Development ...................ccccoooniiiiiiiiininn e 224
John Bowers, John Higgins, Maria Khoiuzam, Louis Obando, Balrina Gupta

(701a) Gold-Layersome Nanoshells: Preparation and Characterization for Photothermal Therapy ...............cccocooiiiiiiiiiinn, 225
Akram Abbasi, Keunhan Park, Arijit Bose, Geoffrey D. Bothun

(701b) Chiral Nanoparticles for Enantioslective Adsorption and Separations ................c.coooiiiiiniiiiiici e 226

Nisha Shukla, Andrew J. Gellman, Darwin Yang
(701c¢) Triggered Ligand Clustering on Lipid Nanoparticles Enables Selective Targeting and Killing of

Untargetable Cancer Cells: The Case for 'Sticky PatChes' ..o 227
Michelle Sempkowski, Stavroula Sofou

(701d) Superparamagnetic Nanoparticles for Triggered Drug Release from Alginate Hydrogels....................ccccoooiiiniiiciiiinenn 228
Georgios A. Sotiriou, Alexandra Teleki

(701e) Dual Drug-Loaded Janus Particles for Co-Delivery of Hydrophobic and Hydrophilic Compounds ...............c.cccooevninnnennn. 229

Silvina Tomassone, Jennifer Winkler



(701f) Preparation of Colloidal Microcapsules for Controlled Drug Delivery Systems
Gokce Dicle Kalaycioglu, Nihal Aydogan

(701g) Stimuli Responsive Lipid Nanotubes for Drug and Protein Delivery.............ccccocoiiiiiiiiinii e 231
Hande Unsal, Nihal Aydogan

(708a) Uncertainty Analysis As Essential Step in the Establishment of the Dynamic Design Space of Primary

Drying During Freeze-Drying
Thomas De Beer, Séverine T.F.C. Mortier, Krist

V. Gernaey, Ingmar Nopens

(708b) Tunable Atomization of Viscous Liquids in the Production of Amorphous Solid Dispersions .................c.cccoconiiniiiiinenn. 234
Mark Kastantin, John Baumann

(708c) Secondary Drying Scale-up Methodology: Eliminating a Bottleneck with a Lean Development Approach ........................... 235
Tiago Porfirio, Pedro Valente, Ines Matos, Jorge Moreira, Jodo Vicente, Marcio Temtem, Viriato Semido

(708d) Scientific and Regulatory Considerations on Particle Engineering for Dry Powder Inhaler (DPI) ............cccovvniiniinenn. 237
Zhigang Sun

(708¢) Production of Pharmaceutical Tablets By FDM 3D Printilng............ccccoviiiiiiiiiiiiniiiciesse s 238

Matej Novak, Ales Zadrazil, Frantisek Stepanek, Pavel Kovacik

(708h) Experimental Analysis of Pharmaceutical Twin-Screw Wet Granulation Using Hydrophilic and

Hydrophobic FOIMUIATIONS ..ottt e Rt n e e R bt et e r b s et s r st e e nan 239
Maxim Verstraeten, Michael Ghijs, Daan Van Hauwermeiren, Ingmar Nopens, Thomas De Beer, Kai Lee, Neil Turnbull, Mary T.
am Ende, Pankaj Doshi

(732a) Alginate/Chitosan Microparticles for Gastric Passage and Intestinal Release of Therapeutic Protein

INADOPATTICLES .......ouitiiieei ettt bbb e h bbb e s e eh e e b £ e b £ b e b e b e b e 8o s e 14 oA e es 2o e e R e s e E b e b e A e e s e e b eh e e b e h e e b s e bt e bt e bt eb st e b s 242
Kevin Ling, Julie A. Champion

(732b) Photodynamic Enhancement of Drug Delivery to Tumors
Huang-Chiao Huang, Imran Rizvi, Joyce Liu, Ashish Kalra, Helen Lee, Jaeyeon Kim, Jonathan Fitzgerald, Tayyaba Hasan

(732g) Highly Efficient Encapsulation of Small-Molecule N-Acetylcysteine within PLGA Nanoparticles to Restore

Redox Balance in Oxidant-Stressed ENVIFOMIMEIES ..............ocooiiriiiiiiiiiie et 244
Nick P. Murphy, Kyle Lampe

(732d) Fabrication and Characterization of PLGA Nanoparticle-Bacteria Conjugate Nanobeads for Increased

TUMOE PERMEEIALION ..ottt et b bt E bt e e bt e et et h R s e R R bt s e e bt e e e b e R e Rt b et et b e n et e n e 245
Richey M. Davis, SeungBeum Suh, Ami Jo, Bahareh Behkam

(732e) Interstitial Release of Cisplatin from Triggerable Liposomes Enhances Efficacy Against Triple Negative

Breast Cancer Solid TUuMOT AMALOZUES ............c.couiiiiiiiiiiieee ettt e bR e b s e e st st e s e et r s e e R e bt e st ne b n et e n s e 246
Sally Stras, Tim Holleran, Alaina Howe, Stavroula Sofou

(732f) Bioresponsive Polymer Coating on Targeted Drug Nanorods ...............ccccccoiviiiiiiiiiiiii s 247
Tunyaboon Laemthong, Caitlin Brocker, Dipak Barua, Daniel Forciniti, Sutapa Barua

(732c¢) Internalization of Nanoparticles Functionalized with Low Molecular Weight Protamine into Erythrocytes......................... 248
Rangika Hikkaduwa Koralege, Kaustuv Sahoo, Nicholas Flynn, Steven Hartson, Jing Pope, Ashish Ranjan, Carey Pope, Joshua
Ramsey

(732h) Enzyme Replacement Therapy Extended to the Brain through Nano-Polymersomes..................cccocooiiiiiiiiiniiiin, 249
Jessica Kelly, Doug Martin, Mark Byrne

(737a) Regulatory Considerations for Introducing New Technologies during Drug Development.................ccccoooeiiiniinciniinnennn 250

Rapti Madurawe

(737b) Viscoelasticity and Molecular Mobility of Celecoxib/Pvp/Tpgs Melt: A New Approach for Amorphous Drug

Dispersion Assessment during Hot Melt Extrusion Product Desi@n ...............c.ccoiiiiiiiiiiiiiiiic e 251
Elba Garcia, Adlin Mendoza, Zuleyka Morales, Darlene Santiago

(737d) Miniaturized Purification Platform for Automated Screening of Flow Synthesis Using Extraction and

CYSEAIZATION ...t et s b e £ e s e R e A e e b e e e e s e et e R R e e R e R bt n e e s dee e Rt s R e R bt s et b e n et n e 255
Andy Koswara, Edward Barks, Claire Yiging Liu, Joseph Oliva, Bradley P. Loren, Michael Wleklinski, Zinia Jaman, Ryan T.
Hilger, James R. Zimmerman, Conor Parks, David H. Thompson, Robert G. Cooks, Zoltan K. Nagy

(737¢) Novel Validation Method Development for a Drug Delivery Device Used During Breastfeeding....
Rebekah Scheuerle, Stephen Gerrard, Krishnaa Mahbubani, Richard Kendall, Sylvaine Bruggraber, Catherine Tuleu, Nigel Slater

(737f) Photothermal Therapy of Bladder Cancer and Melanoma Via Targeted Single-Walled Carbon Nanotubes ......................... 257
Needa Virani, Patrick McKernan, Barry Lavine, Rajagopal Ramesh, Robert Hurst, Joel Slaton, Roger Harrison

(737g) Bioproduct Design through Market Assessment: NSF Innovation Corps (I-CorpsTM) Participation Guides

the Development of New Escherichia coli STrains...............ccoiiiiiiiiii e 258
Bob Beitle, Ellen M. Brune, McKinzie Fruchtl, Rudra Palash Mukherjee
(737h) Recombinant Snake Antivenom Peptide..............cccocoiiiiiiiiiiiii 259

Claire F. Komives, Michael Balderrama, John Li, Elda E. Sanchez

(742a) CFD MODEL Based Near-Infrared Spectroscopy Implementation for in-LINE ASSAY Monitoring of a

Pharmaceutical SUSPEISION ...........cooiiiiiii s 260
Maxim Verstraeten, Thomas De Beer

(742b) Using Optical Coherence Tomography (OCT) to Analyze in Real-Time the Tablet Coating Variability of a

Continuous Drum Coating ProCess ..o s 261
Patrick R. Wahl, Manuel Zettl, Stephan Sacher, Rainer Bastian, Thomas Frankel, Johannes G. Khinast, Matthias Wolfgang

(742¢) Advanced Flexible Control System Implementation into Direct Compaction Continuous Pharmaceutical

Manufacturing Pilot-PIANE................coocooiiiiiii s 262
Ravendra Singh, Fernando J. Muzzio, Rohit Ramachandran, Marianthi lerapertritou



(742d) Raman Spectroscopy- Towards the Prediction of Quality Attributes and Application in Cell Culture

Process DEVEIOPIMENT . ............c.cuiiiiiiteiiii ettt r bttt e R b E e E b b e e R s R s e R R e R R R Rt R bR ner e 263
Fabian Feidl, Michael Sokolov, Ines Da Silva Costa, Jean-Marc Bielser, Jonathan Souquet, Hervé Broly, Carsten Uerpmann,
Massimo Morbidelli, Alessandro Butté

(742e¢) Hydrodynamics and Mass Transfer Effects in Mini Vessel Dissolution Testing Systems...............ccccooovininiinnincincinenn 264
Bing Wang, Piero M. Armenante, Gerard Bredael

(742f) 3D Raman Spectroscopy — A Method for Mapping Ingredient Distribution Throughout a Tablet Volume............................ 265
Savitha Panikar, Wei Meng, Pallavi Pawar, Sarang Oka, Rudy Hofmeister, Fernando Muzzio

(742¢g) Real-Time Monitoring and Modeling of Milling in a Continuous Tableting Line Via Dry Granulation..................cc.cccocee... 266

Mariana Moreno, Qinglin Su, Zoltan K. Nagy, Gintaras Reklaitis

(749a) Reducing Cut Size of Uniflow Cyclones with Optimized Swirl Vane Design
Tobias Kofler, Martin Pillei, Michael Kraxner

(749b) Development of Framework for Undesired Agglomeration in an Agitated Filter Drying Process................ccccooovviiiiiinenn. 268
Hong Lee Lim, Karen Hapgood, Brian Haig

(749¢) Modeling of the Pressure Drop Across Polydisperse Packed Beds in Depth Filtration.................ccccocooviiiiniinincicen, 276
Siying Zhang, Joseph J. McCarthy

(749d) Measurement of the Axial Dispersion of Cohesive Powders in Rotary Kilns...............ccoooiiiiniiiiiicees 277
Ingrid J. Paredes, Benjamin Glasser, William G. Borghard, Bereket Yohannes, Alberto Cuitifio, Fernando J. Muzzio

(749¢) Residence Time Distribution of Fine to Coarse Particles in Rotary Kilns ...............cooooiiiiiiiiiii e 278
Maryanna De Melo Soledade, Alex Stéphane Bongo Njeng, Stéphane Vitu, Jean-Louis Dirion, Marie Debacq

(7491) Evaluation of Small-Scale Powder Flow Characterization TesStS..............cccoeiiiiiiiiiiieiise s st sneens 279

Aaron Zettler

(749h) Assessment and Predictive Modeling of Pharmaceutical Powder Flow Behavior in Small-Scale Hoppers
Mark Polizzi, Jon Hilden, Justin Franchville

(766a) Application of PAT-Based Feedback Control for the Crystallization of Pharmaceuticals in Porous Media .......................... 281
David Acevedo, Jing Ling, Keith Chadwick, Zoltan K. Nagy

(766b) Optimization of the Bottom-up Precipitation of Nano-Particles of an Ultra-Fast Crystallizer Through the

Qualitative Characterization of API-Polymer INteractions..................ccocooiviiiiiiiiiii s 282
Athanas Koynov, Luke Schenck, Busolo Wabuyele, Amy L. Quach

(766¢) Core-Shell Nanocomposites for Fast Release of Hydrophobic Active Pharmaceutical Ingredients: Impact of

CATTIET SHZE ...ttt bbbt st b bt b e ob e A E e b e o4 e e b e e b £ e hteh s eh b et e A H e AR bt 4 H e AR e e b E e b b e b b eb b e at e s b e bt bt e b e bt bt bt bt ebeene e en 283
Mohammad Azad, Jacqueline Moreno, Ecevit Bilgili, Rajesh N. Dave

(766d) 'Designer' Hydrogel Particles for Controlled Crystallization and Release of Hydrophobic Active

Pharmaceutical INGredients..............co.ooiiiiiiiiii s 284
Abu Zayed Md Badruddoza, P. Douglas Godfrin, Allan S. Myerson, Bernhardt L. Trout, Patrick S. Doyle

(766e) Dissolution of Carbamazepine Crystallized Directly Onto EXCIPIENLS ............cccocooiiiiiiiiiiiiniiiece e 285
Vivek Verma, Clare M. Crowley, Peter Davern, Sarah Hudson, B. Kieran Hodnett

(766f) Modeling Spray Dried Dispersion: From Droplet to Particle ...............c.ccoiiiiiiiiiiiii e 289
Jaime Curtis-Fisk, Priti Jain, Jodi Mecca, Bart Rijksen, Shrikant Khot, William Porter

(766g) Modeling Dissolution of Polymer Strip Films Loaded with Poorly Water-Soluble Drug Nanoparticles ................cc.cccoeevnne 293

Scott M. Krull, Ecevit Bilgili, Rajesh N. Davé

(766h) A Novel Method for Grindability Assessment of Pharmaceutical Powders
Tina Bonakdar, Muzammil Ali, Mojtaba Ghadiri, Arjen Tinke

(767a) Feedforward Control of Continuous Pharmaceutical Manufacturing Process...............c.ccococriiiiiiniiniincne s 295
Ravendra Singh, Glinka Cathy Pereira, Nikita Soni, Andrés D. Roman-Ospino, Marianthi lerapertritou, Rohit Ramachandran

(767b) Simultaneous Measurement of Granule Disintegration and API Dissolution Profiles As a Tool for

Maintaining Product Quality during Process SCale-Up..............ccoiiiiiiiiiiiiice e 296
David Smrcka, Jiri Dohnal, Veronika Lesakova, Zdenek Grof, Frantisek Stepanek

(767¢) Particle Characterization Technique to Enable Rapid Pharmaceutical Formulation and Process

OPLIIEZATION. ...ttt e b bt b b h st e e e b e b e H e R £ 1 e s e e b b e E £ £ A £ e b b e b eh £ £ E bbb e s E R b e b e R At e e e b e b b eh £ b e e e b bbbt b s bbbt nn 297
Mark Menning
(767d) HPMC Cloud Point: Exploring Hydroxypropylmethyl Cellulose Behavior in Pharmaceutical Formulations....................... 298

Maryam Mohammadpour, Brian Krins, Mary Ellen Crowley, Gavin Walker, Abina Crean

(767¢) QbD for Generic Modified Release Drug Products
Yue Teng

(767f) Utilization of Quality By Design Principles to Define Formulation Best Practices for a Direct Compression

EXCHPEEIIE ..ottt h btk bk b s h £ e h £ £ e b e bk R R R R E e S h R R R R R R R E R bR R R R bt bt h e n b b 303
Kathryn Hewlett, True Rogers, Karen Balwinski, Jaime Curtis-Fisk, Robert Schmitt, Shrikant Khot

(767g) Microcrystalline Cellulose — Does Wood Pulp Source Impact the Direct Compression Performace of This

EXCEPIEIIE? ...ttt h b e b bk b s e bt e b £ e b b k£ R R R R £ E £ e h e R £ SRR R R E R E R E R R R R bt bt h e n b n e 306
Mary Ellen Crowley, Abina Crean

(774a) Understanding the Role of Hpmcas in Phenytoin Solid Dispersion Formulation Using Coarse Grained

Molecular Dynamics STIUIALIONS ..ottt bbb b b e e bt e e st s bt b s bbbt e bt ne bt st e b e 311
Wenjun Huang, Ronald G. Larson

(774b) Assessing the Efficacy of Thermo-Responsive Poly(N-isopropylacrylamide) in Phenytoin Solid Dispersion

Formulation Using Atomistic Molecular Dynamics Simulations
Soroush Moghadam, Ronald G. Larson

(774c¢) Solid State Form Understanding Applied to the Design of a Spray Dried Dispersion Process: A Quality By

Design Approach to Optimization of Feed Solution LOading...............cccoiiiiiiiiiiiiiiiicicce et 313
Kyle Blakely, Christopher L. Burcham




(774d) Ternary Dispersions of Itraconazole: A Comparison of Hot Melt Extrusion and Spray Drying
Mark Davis, Catherine Kelly, Gavin Walker

(774f) Tunable Drug Loaded Stable and Fast Release Amorphous Composites Production Using Mesoporous

INEUSTHIN®UIFL2 ...ttt bbb bbb e b e e b e e b £ e at o1 s e h s et oA H oo h e b e 4 H e AR e e b E e bt e b b eb b e st e b e sttt nb e e bt bt skt e b e ebteneesn e 315
Mohammad Azad, Jacqueline Moreno, Meng Li, Rajesh Dave

(774g) Hot Melt Extrusion of Ternary Solid Dispersions of Itraconazole: Amorphous Vs Liquid Crystal

IIEEIIEAIATE ...ttt bbbt bbb e bbb e e b £ e he e s s eh b et AR 4R bR e AR e b £ R bkttt n bRt b bbb bt ne e ea 316
Ahmad B. Albadarin, Catherine Kelly, Mark Davis, Maryam Mohammadpour, Sachin Korde, Sudhir Pagire, Anant Paradkar,
Gavin Walker

(780a) Investigation of the Dfferences in Material Properties Between Amorphous Dispersions Created By

Conventional Methods and High-Shear Co-Precipitation
Athanas Koynov, Luke Schenck, Narayan Variankaval, Andrew Brunskill
Paul Walsh

(780b) Melt Rheology of Cellulose Ethers Designed for Hot Melt Extrusion ...
Tirtha Chatterjee, Kevin O'Donnell, Yongfu Li, Uma Shrestha, Robert Sammler, Shrikant Khot

(780c) The Water Sorption Behaviour of Amorphous Solids: Experimental and Theoretical Insights Using a Model

Protein BSA ... ..ottt bt h et h bk b h £ E bR E kR R R R E e E AR AR R R R R E Rt £ R R e h bt h et h e n bt n e 319
Daryl Williams, Niklas Henning Jahn

(780d) A Kinetic Approach to Polymorph Prediction: Polymorph Specific Alpha and Beta Glycine Nucleation

>
3
]
S
a
)
<
)
S
=
o
S
Q@
Q
<
=
=

Rates and Solubility Curves from Molecular DYNAIICS ............ccoviiiiiiiiiiiiieee ettt b et b ettt b e 320
Conor Parks, Andy Koswara, Hsien-Hsin Tung, Nandkishor Nere, Shailendra Bordawekar, Zoltan K. Nagy, Doraiswami
Ramkrishna

(780e) Silica Nanoparticle-Seeded Microfluidic Emulsion Crystalisation - Crystalline Drug Composite

IMECTOPATTICLES ...tttk E et R bt e R b E £ a0 E bR 0 E b st 0 e R Rt e n e e e R b ee et neer b st et s r s b e e 321

Saif A. Khan, Denise Zi Ling Ng, Eunice Wan Qi Yeap
(780f) The Effects of Crystal Size and Habit on the Dehydration Induced Polymorphism; The Case of

Carbamazepine DIRYATALE. ..............oouiiiiiiiieei et r bbb s s R st e e R bRt e R R bttt r bRt r e 322
Eftychios Hadjittofis, Geoff G. Z. Zhang, Jerry Heng
(780g) Raman Mapping for Analyzing Multi-Component Solid Dosage Formulations................c.ccccoeiiniiiniiniincnieceee 325

Zhen Liu, Haichen Nie, Patrick Marsac, Brian Marks, Wei Xu, Anthony Leone

(787a) Optimizing Process Yields of a Legacy 25,000L Mammalian Cell Culture Process Using Integrated
Upstream and Downstream Process YIeld IMOTELS .............ccoouciiiiiiiiiiiiei ettt n e 326
Simpson Gregoire, Jessica Woodman, Sivaprakash Agastin, Sivashankar Sivakollundu, Jeffrey Savard

(787b) Intelligent Control Strategies Towards the Intensification of Monoclonal Antibody Production Via

CONNUOUS OPEIALION.........ouiitiiiitiiiiiit ettt ettt bbbt b et b et eb e ek e b eb e 18 e s e 14 e R e eheh £ e b es e e b e s e b e A e eh e b e st e b e b b e b s e e b e s bt e bt eb e st e b ne e 327
Maria M. Papathanasiou, A. Mantalaris, Efstratios N. Pistikopoulos
(787¢) Development of a Scalable Process for Production of a Broadly Protective Influenza Antigen.................ccccocorviiniiniinennn. 328

Julie Fogarty, Yuan Lu, James Swartz

(787d) Application of Process Monitoring Data Management Systems to Make Multiple Incremental

Improvements to Cell Cultures Processes at the Manufacturing Scale .................ccoooiiiiiiiiii e 329
Christopher C. VanLang, Erin K. Abbott, June Axelson, Hugh Graham

(787e) Scalable Production of Glioblastoma Cancer Stem Cells in 3 Dimension Thermoreversible Hydrogels for

Drug Discovery
Qiang Li, Yuguo Lei, Halshuang Lin, Ou W Ang

(787f) Levers to Modulate Product Quality Attributes of Product-a in CHO Cell Culture .............c.cocooeiviiiiiinini e 331
Jayashree Subramanian, Abigail Pynn, Lauren Tang

(787g) Data-Driven Optimization Using an Evolutionary Design of Dynamic Experiments for Biopharmaceutical

PIOCESSES ...ttt ettt h b et e R R R R R E SRR R R e SRR R R £ SRR R R £ R R R R AR R R R e R R R Rt et R bRt n e ren e 332
Zhenyu Wang, Christos Georgakis

(788a) In Silico Formulation Development of Oral Solid Dosage Forms Using a Material Property Database
Maxx Capece, Ping Gao, Raimundo Ho, David O'Brien, Ahmad Sheikh, John C. Strong, Divya Sunkara

(788b) Prediction of Tablet Dissolution from API and Excipient Polymer Properties................ccccocriiiniiniiiiinicceeeeee 334
Jaime Curtis-Fisk, True Rogers, Karen Balwinski, Kathryn Hewlett, Robert Schmitt, Shrikant Khot
(788c¢) Connecting Processed Material’s Properties to Process Development Strategy ...............cccccoviiiiiiiiiiiiiicc 337

Ajit Narang

(788d) Decoupling of a Low-Dose Dosator Capsule Filling Process in Dynamic and Static Mode Tests to

Understand the Extend of the Effect of Powder and Process Parameters on Capsule Quality Attributes....................cocoeviiiinnn 338
Eva Faulhammer, Sandra Stranzinger, Peter Loidolt, Vittorio Calzolari, Stefano Biserni, Stanko Srcic, Rok Dreu, Amrit Paudel,
Johannes G. Khinast

(788e) Quantitative Investigation on Segregation Phenomenon Using Discrete Element Method in Large Scale

Pharmaceutical COMPIeESSION PrOCESS............coouiiiiiiiiiiiiieii ettt bbbt e et e et b e b e b e b e eh e se e st b s b s bbb e bt e bt neeb st e b ne e 342
Yijie Gao

(788f) Two-Phase Flow (Solids: Interstitial Air) Modeling of a Press Feed System ..............cccccoooiiiiniiiiiiiiceees 343
Thomas Baxter, Roger Barnum, James K. Prescott, John Carson

(788g) Use and Misuse of the Diametrical Compression Test ................ccocooiiiiiiiiiii 344

Jon Hilden, Mark Polizzi, Aaron Zettler
Author Index





