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What is the intention of this session?
• Focus on the four themes organizing the meeting
– Immunogenicity, Biomarkers, Formulation and
Manufacturing, and Drug Delivery
– Address the novelty / forward thinking of the program
– Take home ideas that you may have missed
– Provide an integral view of the “State of the Science”

Acknowledgement and Disclaimer
I want to thank the entire AAPS organization and the Planning
Committee for this opportunity as this is the first time we have put
together a meeting summary
This also would also not happen without the cooperation of the
speakers in meeting the challenge of a “Key Slide” due date
This summary, of course, cannot give the detail that attendance at
the individual talks provides and it is the intention here to catch the
“key elements” of the presentations. Please seek out the subject
presenters if you have any questions
The conclusions of the slides are those of the authors and do not
carry an endorsement by the AAPS or by our Supporting Sponsors
You may contact me at bmoyernh@gmail.com if you have any
questions or comments – feedback is incredibly important!

Let’s Stimulate Your Brain and See Some Stars
But let’s see if we can stimulate
your brain – give you some good
ideas – Reach across our silos and
take home some valuable bits of
information generously brought to
you by your colleagues !

Think of this as a clinical trial to test a
“biologic” – me! The entry criteria was pretty sparse:
 Chair of the Meeting – check
 Battle torn Hx in Biotech – check
 Can speak in sufficient volume - check
 I am your guinea pig for the first
“What Have We Learned at NBC”

Content Coverage of the 2016 NBC
We have covered elementary discoveries of the effects of ice on proteins to
the Zika Crisis – All are fundamental pieces to Biotech product development

Dengue
Dengue

17D
yellow
fever
17D
Yellow
fever

Bioinformatics
Chimeric Virus
Recombinant
virus

Where was the Biotech Industry in 2015?

http://csdd.tufts.edu/files/uploads/Outlook-2015.pdf

The Biotech Industry is like any other….Complicated!
Our business challenge is NOT “science vs management”
We both have the same objective – “Portfolio Success”
What we do face is the Entropy Curve:
The Hurdles of Biologic /Drug Development 

Energy
required

Time

•
•
•
•

Limited $$ for Investment vs Innovation (cheaper way?)
Ideas vs Continuity (historical precedent vs “outside the box”)
Preservation of capital vs Exploration (“costs too much”)
Keep on plan vs New adoption (FDA wants “x”)
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Change is hard…
Pressures to “stay the course” may make the curve climb
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The Biotech Industry is like any other….Complicated!
Change is hard…
Pressures to “innovate” may make the curve drop

Energy
required

Time

• Again, there is no “right or wrong” here - simply a dynamic

Once You Have A Product You Face Market Adoption

• Understand your discipline is part of a bigger “plan”
• Don’t extract the minutia of these sessions but
find the “Take Home Message” you can exploit

Let’s Walk Through the Last Several Days
The sessions were designed to focus primarily on the
four themes plus some other interesting topics
• How do we find the “Take Home Message”:
•
•
•
•
•
•

Examine the objective of the work
Focus on a simple solution
Dig for the relevancy to your project
Accept the hypotheses – question the power
Understand the “biology” – does it make sense?
Look for the “big picture”

Let’s See What We Found…..
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The Plenary Talks:
Huntington’s Disease
Jeffery Carroll, PhD
Biotechnology Issues and the Mars Missions
Jeffrey R. Sutton MD, PhD, FRCPC

Jeffrey P. Sutton, M.D., Ph.D.
Human Mission to Mars:
Implications for Biotechnology
Monday 3:20 pm
•
•
•
•
•

Progress is being made to reduce more than 30 biomedical risks
identified by NASA
Intracranial hypertension/visual alterations in astronauts is the top
risk in low Earth orbit
Radiation is the top risk beyond low Earth orbit
Advances in space medicine include breakthrough technologies in
non-invasive imaging and surgery
Biotechnology opportunities exist in “astro-omics”,
pharmaceuticals, food and nutrition, and other areas supporting a
human space mission to Mars
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The Zika Crisis Symposium:
The Threat and the USG response
The Vaccine Dilemma
The Fetal Abnormalities – Microcephaly, etc.

The Zika Virus (ZikV) Crisis:
USG/WHO Involvement
B.R. Moyer (BRMoyer Assoc); J. Heinrichs, PhD (Sanofi),
M. Schleiss MD (Univ of Minn)

Special Symposium, Wed, PM

• Challenges:
•
•
•
•

WHO predicts 3 – 4 million new infections in the Americas in 2016
Viral RNA detectable by rtPCR from the start of symptoms to D7
IgM ab test are cross-reactive with other flaviviruses
Serious neurologic sequelae (microcephaly, more?)

• Vaccine and Therapeutic Developments:
•
•
•

New innovation platforms are promising
Special population efficacy will be challenging
No current therapies to mitigate fetal neurotox

Where is Zika today?
• Over 5,000 babies born in Brazil with
microcephaly to date
• Feb 2016: NEJM article on microcephaly
• Thousands of high risk pregnancies

• Countries and Territories Showing Historical Distribution
of ZIKV, 1947-2016 (yellow/early  latest (red)

• First in Zika forest (1947)  Micronesia (2007) 
French Polynesia (>30,000 cases) 2013-`14

The Zika Crisis
Apr 29th: U.S. Reports First Zika Virus
Death in Puerto Rico

CDC expands the predicted US range

Where are We in Preparedness for Zika Virus (ZikV)
•

The USG with the cooperation of WHO has established a massive
public health campaign
– Public education on recognizing symptoms
– Protection / avoidance of mosquito bites/ mosquito abatement
– Primary protection methods for travelers (Rio Olympics?)
– Discourage travel of pregnant women to ZikV active areas
– Blood product control in Puerto Rico (pathogen reduction technologies)
– US FY 2016 emergency supplement budget request: $295M
• $175M for outbreaks
• $20M for health services to infected pregnant women and children
• $100M for BARDA for development of

– Vaccines – $66M
– Diagnostics - $26M
– Blood Supply Pathogen Reduction - $8M

– ISSUE: Congress has not yet made the appropriations

Where Do Vaccine Technologies Stand?
J. Heinrichs, PhD (Sanofi)

• Flavivirus vaccines have been challenging
• ChimeriVax platform is ideally suited for Zika
– Proven technology based on Yellow Fever 17D backbone presenting prM-E
proteins from heterologous flaviviruses
• Successfully developed for Japanese Encephalitis, West Nile, and Dengue

– Provides long-term protective immunity
– Capable of being produced at large quantities
• 100 million doses for Dengvaxia®

– Recombinant viruses are being developed for Zika

• First vaccines will likely enter the clinic in late 2016 but
clinical studies will be long, difficult and costly to perform

AAPS Weekend Workshops
1. Biosimilars
2. Advanced Topics in Ligand Binding Assay
Technologies
3. Clinical Pharmacology of Biotherapeutics
Workshop
14-15 May 2016

Objectives:
•
•
•

Seeking regulatory defense strategies for Biosimilars
Improve the global understanding of Ligand Binding Assays
Impact of PK/ADME measures on immunogenicity, QT risk, and
special populations

BIOSIMILARS: Are they “the Same” or “Similar”?
•

Biologics are so complex
compared to small molecules

•

Establishing similarity in
terms of PK/PD at the heart
of developing a Biosimilar

•

•

Most studies performed or
submitted for regulatory defense
use simple methods to establish
the similarity in terms of PK/PD

TAKE HOME: The D&D session captured “The Role of Modeling and
Simulation in Biosimilar Development” that highlighted the use of
more complex mathematical/statistical techniques for defense.
Biosimilars Workshop

LBA Take Home
•

Ask the question:

•

Novel Platforms

What does “biology add” to the assay?

– Gyros, SPARCL, SIMOA, AMMP, Quanterix

•
•
•
•
•

LC-Mass Spectrometric Approaches Using creative noise modeling
ADCs – Combo Products Strategies to expand the way we describe ADCs
Immunogenicity - Methods to recognize immunogenic epitopes in a structure
NAb Assays - New approaches for Nab LBAs in Cell-based systems
Pharmacokinetic implications in Bioanalysis
– Timing the dose for a biologic therapy has ramifications in ADC generation

•

Where Are the Regulators on All of This?
– Immunogenicity guidances from the FDA – opportunities to comment
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Theme 1: Immunogenicity

Clinical Relevance of ADA:
Challenges and Lessons Learned
GR. Gunn III, V Jawa, C Sung (Genzyme)
Symposium: Wednesday, May 18 AM

Take Home:
•

Immune responses can range from no effect  life threatening

•

Identify clinically relevant immunogenicities
– Those that impact efficacy and/or safety

•

Measures of a clinically relevant impact include:
– Characterize the magnitude, onset, kinetics and maturity of an ADA response
– Measure ADA Impact on PK ( AUC, Cmax, clearance)
– Impact on safety: allergenicity, injection site reaction, deficiency syndromes)
– Impact on efficacy: changes in PD markers

Theme: Immunogenicity

Pre-existing Antibody Risk Assessment and
Mitigation Strategies
L. Xue, H. Myler, M. Milton
Monday 8am

Take Homes:
•

Pre-existing antibodies to a therapy are broadly detected

•

Pre-existing antibodies can lead to variable clinical impact

•

Timing of ADC appearance and risk mitigation planning should be
determined on a case by case basis

Theme: Immunogenicity

Current Strategies to Control Anti-drug Antibody
Responses in Product Development
A. Joseph, PhD (Sanofi), V. Jawa PhD (Amgen)
R. Mazor PhD (NIH/NCI)
Symposium: May 17th Tuesday AM

Innovation:
– Session provided strategies to identify and remove T cell epitopes
during molecule design can lower ADA responses

Theme: Immunogenicity

Take Home
•

Low dose methotrexate treatment appears to induce immuno-tolerance in
patients repeatedly treated with Enzyme Replacement Therapy (ERT)
–

Rapamycin and tacrolimus are also promising ADA suppression drugs

•

Preclinical: immune suppression/tolerance regimens in animal models can
help develop approaches to reduce ADA responses

•

Goal => lower ADA response: Identify and remove T cell epitopes

Thinking Outside the Box: Overcoming Challenges in
Cell-Based NAb Methods
G. DeHart (BioMarin), R. Brunelle (B2S), J. White (EMD Serono)
Scientific Session: Monday PM

Take Home on NAbs:
•

New draft FDA Guidance – Session Panel wants more clarity around
requirements for precision, sensitivity

•

Cut Point Estimates and Analysis techniques for Nab are similar to ADA
•

•

However, consult a statistician before conducting cut point studies

NAb White Paper in press from AAPS LBAFG working group

Theme: Immunogenicity
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Theme 2: Biomarkers

Challenges for Appropriate Selection and Characterization
of Reference Biologic Materials
DM Bunk (NIST), HW Vesper (CDC), KJ Cowan (Genentech)
May 16th Monday AM

• Challenges / Innovations:
•

Endogenous analytes are difficult to produce as reference material

•

Challenge is to match recombinant material to that found in vivo

•

Commutability defines “fit for use” of a biologic reference material

•

Analytical standardization requires equivalence of reference materials

•

The presentors used “Fit for Purpose” approaches to characterize
calibrator material for protein biomarker assays

Theme: Biomarkers

Drug and Target Interference Reduction:
Concepts to Bench Solutions
D. Zhong (Amgen), J. Zoghbi (Sanofi)
Sunrise Session: Wednesday AM

Take Homes:
•

Biological matrix interference remains a major challenge for ADA/PK analyses

•

The most challenging interference: circulating drug and endogenous target

•

Fit for purpose assays are often needed to mitigate drug or target
interferences

•

A Precipitation and Acid method was effective mitigating both drug and target
interferences for multiple antibody therapeutic programs

Theme: Biomarkers

Biomarker Stability
N. Dakappagari, PhD (Genoptix Inc), M. Khan PhD (Alliance
Pharma), L. Stephen PhD (Ampersand Biosciences)
Roundtable Session; May 18 Wed AM

• Key Discussion Points:
– Biomarkers support critical
clinical decisions
– Procedures for ensuring
biomarker specimen
stability, esp. for biologics,
have not kept pace
– Result:
error prone decisions
“garbage in = garbage out”

Theme: Biomarkers

Take Home
1. Brainstorm your preanalytical factors that can contribute to
biomarker instability
2. Instability has a material impact on decisions
3. The minimum requirements for ensuring biomarker
specimen capture and stability include:
 Clinical site training – checklist for analytical needs
 Confirmed sample collection and preservation processes
 Laboratory guidance on stability assessments

Choices: “Garbage in – Garbage out” or QUALITY

Enabling Precision Immunotherapy with
CD-8 PET Imaging
J. Gudas, PhD (ImaginAb, Inc.)
presented by J. Keppler, MBA.,CNMT-PET (ImaginAb, Inc.)
Imaging session; May 17th Tuesday, PM

Innovation:
•

ImmunoPET imaging has the sensitivity
and specificity for detecting T cells
involved at sites of disease; i.e. lung
cancers

Theme: Biomarkers

CD8+ staining in
murine tumor Similar to human
lung cancer
specimens

4 million
CD8 cells
No CD8
cells

CD8

CD8

Take Home
• in-vivo diagnostic imaging allow for continuous monitoring
• Probe has demonstrated preclinical sensitivity and specificity
• Immuno-tracers such as minibodies have better imaging
properties than intact Mabs
– Allows for more rapid clearance and same day assessments

• Clinical utility of 89Zr-Df-IAB22M2C (Zr-89 half life = 3.3 d)
•
•
•

Allows tracking of CD8 T cells during immunotherapy treatment
Allows for patient selection
Allows for treatment monitoring

• ImaginAb,Inc., plans to file an IND in July 2016

There’s More to PET than 18FDG Tumor
Imaging and Theranostics
D. Colcher, PhD (City of Hope, Los Angeles)
May 17th Tuesday, PM

Innovations:
– ImmunoPET imaging with longer lived positron tracers (i.e.
Cu-64: 12.7 hr; Zr-89: 3.3 d) allows for improved S/N
matching the extended clearance of Mabs
– Positron (PET) tracer ligand substitution with beta/alpha
isotopes allows for a “theranostic”

Themes: Biomarkers & Drug Delivery

Take Home
•

Innovative in-vivo diagnostic PET tracers
– Monoclonal antibodies conjugated with PET tracers can be used for
tumor imaging
• 64Cu-labeled anti-CD25 for imaging Hodgkin and T-cell
malignancies
• 64Cu-labeled anti-CEA for imaging Colorectal and Medullary
Thyroid tumors

•

“Theranostics” (isotope substitution)
– Mabs can be labeled with radiotoxic isotopes
• 90Y-labeled antibodies or peptides
• 177Lu-labeled peptides

PET Imaging of a
Breast Cancer Patient
18F-FDG

PET-CT (left)
versus
64Cu-DOTA–Trastuzumab PET-CT
(right)

Imaging PET Imaging in Drug Development:
K. Pillarsetty, PhD (MSKCC)
Scientific Forum, May 17th Tues Evening

Innovation:
•
•
•
•

PET imaging is an important tool for functional imaging
PET imaging can be performed repeatedly without affecting drug
distribution and efficacy
Several PET probes are available
PET labeled drugs/drug analogs can be important biomarkers to
explain drug/biologic pharmacokinetics

Theme: Biomarkers/Drug Delivery

Take Home
•

Innovation
– PET imaging provides quantitative functional changes in target organs
• Imaging can be performed repeatedly without affecting drug effects

•

How was it shown?
– Many new probes and platforms
– Use to measure response to TK inhibitors in GIST (sugar metabolism)
– Combined with CT or MRI Contrast Agents provide dual platform
resolution  Database (MICAD)

•

How can we use this?
– Pre-clinical: Early discovery biomarkers for in-life monitoring
– Clinical: Can aid in Patient Selection for a therapy
 Personalized medicine; a more precise response criteria

Quantification of Response to Anti-Angiogenic
Therapy by DCE-MRI
G.Z. Ferl, PhD (Genentech)
Imaging Scientific Forum, May 17th Tuesday evening

Innovations:
– Longitudinal DCE-MRI can measure changes in tumor
vasculature caused by therapeutic treatment
– Mathematical (kinetic) modeling is key in interpreting DCE-MRI
– Mixed-effects modeling approaches using multiple DCE-MRI
metrics provide more complete picture of tumor response to drugs

• Theme: Biomarkers

Take Home
•

Innovation
– Longitudinal DCE-MRI scans combined with kinetic analysis of
per-scan contrast agent data is very informative
– standard DCE-MRI kinetic parameters have added insight into
tumor responses to therapy

• Future:
– longitudinal DCE-MRI is a novel imaging biomarker that will
require further testing
– Data transforms (for noise reduction) may be able to easily
quantify therapeutic induced changes in tumor vasculature
and/or structure
– Mixed-effects modeling approaches have shown:
• Noisy data from multiple MR images may be combined and
processed to reveal underlying data trends

High Spatial and Temporal Resolution
Microdialysis in the Brain
R. Kennedy, PhD (U of Michigan)
May 17 Tuesday AM

• Innovations:
– Traditional sampling probes require fluid collection over
several minutes
– New novel low flow rate probes, capable of sampling over
several seconds, have been designed
– These result in high temporal and spatial resolution consistent
with the micro-anatomy and physiology of neurotransmission

Theme: Biomarkers

Take Home
In vivo neurochemical monitoring is a valuable tool for
understanding neurotransmission function and dysfunction

• Innovation?
– Microdialysis can reduce tissue damage
– Can provide high spatial resolution by sampling of smaller brain
regions
– Provides high temporal resolution matching neurophysiology
i.e., stimulus-to-response in seconds

• Future:
– in vivo measures provide dynamic and systems-level view of
neuronal circuitry function
– In vivo sampling rapidly reveals disease and/or drug effects
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Theme 3: Formulation & Manufacturing

Is It Practical to Achieve Zero Visible Particles in
Drug Product?”
Dialogue & Debate: Monday AM
•

Dr. Hanns-Christian Mahler, (Lonza); Dr. Sam Matthew, (Bristol-Myers Squibb)

•

Innovation: Novel approaches to mitigate risk of occurrence of
visible particles in injectable biologics to ensure safety

Theme: Formulation and Manufacturing

Take Home
“Is It Practical to Achieve Zero Visible Particles in Drug Product?”
A Practical answer is “No” …..but…..
•
•

•

•

It is absolutely critical to minimize the risk of occurrence of visible particles in
injectable biologics to ensure safety.
From monograph EP 2031, ‘Monoclonal Antibodies for Human Use’, the
requirement for visible particles in monoclonal antibody drug products is to be
“without visible particles”
– This is practically impossible to achieve due to probabilistic events.
The D&D covered the emerging techniques to minimize particle states
– and brainstorm what practical criteria can be applied to CMC

Drs Tapan Das and Hanns-Christian are among contributors to the EBE
Biomanufacturing Visible Particle Topic Group white paper

Next Generation Drying Technologies for Processing of Biotherapeutics
S. Ohtake PhD (Pfizer), J. Stanbro PhD (Merck),
B. Luy PhD (Meridion Technol. GmbH)
Symposium, May 17 Tuesday, PM

 Gold Standard: Freeze-drying is the most widely utilized technique for
improving the stability of biopharmaceuticals.
Innovations:
 Spray-Drying: (S. Ohtake’s presentation)
 Microwave Drying as an Alternative To Freeze-Drying (J. Stanbro)
 Bulk / Spray Drying of Frozen Microspheres (B. Luy)
 Plus many Novel and Routine Methods

Theme: Formulation and Manufacturing

Take Home
Freeze drying is an old technology
•

Spray-Drying:
driven by modality, scale, and logistics
Spray drying enables continuous manufacture
− >90% recovery is possible - example: sucrose-based formulations

•

Microwave Drying As An Alternative To Freeze-Drying
− sensitive vaccines & biologics can be dried in 4-8 hours while maintaining critical
product attributes
− An overview of the technology was provided as were experimental findings.

•

Bulk Drying of Frozen Microspheres by Spray-Freeze-Drying (SFD)
− SFD provides free flowing, sterile, and homogeneous product

Stability of Frozen Proteins –
The Effects of Ice Surfaces and the Freeze Concentrate
M. Rodrigues PhD (Univ. of Lisbon), E. Shalaev PhD (Allergan),
and S. Singh PhD (Pfizer)
Symposium, May 18 Wednesday, AM

 Innovations:
– New experimental tools and utilization of modeling were used to
investigate the impact of freeze-thawing on protein stability (S. Singh)

– New proposed mechanisms for ice induced destabilization (E. Shalev)
– Determination of isothermal protein aggregation in the absence of ice
at cold temperatures, where ice formation was prevented using an
isochoric approach (M. Rodrigues)

Theme: Formulation and Manufacturing

Take Home
Ice Surfaces and Freeze Concentrates Affect Proteins
•

Mechanisms of Ice Damage to Biologics
• Ice crystallization results in volume expansion a build up of local pressures
 at least 2-3 kBar  can be a source of unfolding
• X-ray scattering reveals heterogeneity of frozen products
• Ice formation can be prevented through isochoric approaches
• Cryoprotectants can/may help prevent protein aggregation/unfolding

•

Future:
•

Protein destabilization by ice may be prevented by appropriate
isochoric approaches
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Theme 4: Drug Delivery

CRISPR Technology for Therapeutic
Applications
George Church (Harvard), Alexandra Glucksman (Editas),
Charles Gersbach (Duke)
T. Oliver Chao and A. Clements-Egan, moderators

Symposium, May 18, 2016
• Session Highlights:
– Covered gene editing technology
innovations and applications
– Why CRISPR is a “game changer”
– The promise of CRISPR-based
therapeutics to address unmet medical
needs

Theme: Immunogenicity/ Drug delivery

CRISPR RNA-Guided Nucleases

CRISPR Therapeutic Applications
•

Human Therapy ex-vivo/in-vivo
– Ex-vivo: Autologous transplantation of edited cells
– In-vivo: local transduction (local cells) and systemic insertion

•

Technical Examples:
–
–
–
–

Hematopoietic disease – Hemophilia - correct Factor VIII
Neurologic diseases - Huntington’s - suppress mutant HTT
Cancer – Metastatic Melanoma – eliminate human PD-1 in TILs
Ocular diseases – Congenital cataracts – correct mutant crystallin gene
• Retinitis pigmentosa – correct GTPase regulator (RPGR)

– Metabolic disorders: Hypercholesterolemia – disrupt PCSK9 (lower LDL)
– Infectious Diseases - Hepatitis B – nuclease cleavage closing circular DNA
• Hepatitis C – reprogram sense single strand RNA

– Vaccine development – express vaccine product using Cre-Lox knockout
– Bacteriophage therapy – reverse bacterial antibiotic resistance

Gene Therapy Strategies : Huntington’s Disease
I. Munuz-Sanjuan (CDHI), M. Rose (CDHI), P-O. Frekgard (Pfizer), L. Stanek (Sanofi)

Adeno-Associated Virus (AAV)

•
•

AAV is a nonpathogenic,
replication-defective parvovirus
Vector production and purification
methods have been established
large quantities of high quality vectors
for clinical use

•

A single intracranial administration
AAV could provide long term
suppression of Htt and long lasting
therapeutic benefit

Theme: Drug Delivery

Challenges :
 Increase distribution to entire brain
 Enhance tropism
 Enhance systemic delivery mechanisms
 Address safety issues

Pain Upon Injection: Fundamentals of Subcutaneous Anatomy and
Physiology for Pharmaceutical Scientists
G.A. Brazeau, PhD
Sunrise Session May 17th Tuesday AM
Important Points of Understanding:




Anatomy/Physiology Subcutaneous Tissues and Adjacent Tissues
Mechanisms Pain and Pain Pathways
Optimizing Vehicles and Excipients for Parenteral Formulations for Subcutaneous Injections

Subcutaneous Tissue
 Space beneath the epidermis/dermis and skeletal
muscle; also called hypodermis
 Lowermost layer of the integumentary system
 Composed of fibroblasts, adipose cells and
microphages

https://en.wikipedia.org/wiki/Subcutaneous_tissue

Nociceptors (pain receptors) – General Overview
 Sensory Receptors – free (bare) nerve endings that detect signals from
damaged tissue
 Damaged tissue/inflammation releases mediators (below)
•
•
•
•
•
•

Acetylcholine (ACh)
Arachidonic acid
ATP
Globulin and protein
kinases
Histamine
Lactic acid

•
•
•
•
•

Low pH (acidic) solution
Nerve growth factor (NGF)
Potassium - K+
Serotonin (5-HT)
Substance P (SP) and calcitonin
gene-related peptide (CGRP)

 Neurofibers respond to stimuli

•
•
•

Mechanical – respond to pinching, cutting or stretching
Thermal – respond to the stimuli above and thermal stimuli
Chemical – respond only to chemical substances
Polymodal – respond to high intensity mechanical, thermal, and chemical stimuli

Formulation Factors Affecting SC Dose Tolerability










Excipients
Tonicity
Concentration
Volume
pH
Injection Speed
Injection Site
Injection Frequency
Particle Size

Wang, W. Tolerability of hypertonic injectables, Int. J. Pharm. 490 (2015) 308–315.

Big Data: Can We Use Drug Labeling to
Identify Safety of
Biologics?
Willyard,
Nature Medicine
22(5) 450, 2016

•

•

Drug Labeling in a “Big Data” format
may help in safety profiling:
FDALAbel Information:
Pharmacogenomics Biomarkers
Associated with Adverse Effects

–
–
–
–
•

data from controlled trials
published literature reports
spontaneous reports to FAERS
updated over time

Not a perfect system, but, probably a
useful, consistent safety package

Willyard, Nature Medicine 22(5) 450,
2016

The Promises and Challenges of Using Novel
Biomaterials for Drug Delivery
P. Guo PhD (The Ohio State University) , K. Cheng PhD (University of MissouriKansas City ), S. Koutsopoulos, PhD (MIT)
Symposium: May 18th Wednesday PM

• Innovation:
– Natural biomolecules (nucleotides, peptides) are attractive
alternatives to synthetic polymers in the development of
novel drug delivery systems
– RNA and peptide biomaterial platforms

•

Theme: Drug delivery

Take Home
RNA Platforms
Attributes of RNA nanoparticles:
 Thermodynamically and chemically stable
 Self-assemble very efficiently
 Resistant to boiling

Behavior after systemic injection:





Rapidly and strongly bind to cancers
Undetectable accumulation in elimination organs
10-fold longer half life compared to siRNA
No induction of cytokines orantibodies
Construction of pRNA nanoparticles

Applications are extensive:
cancer immunotherapy; vaccine adjuvants
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“State of the Science”

The next Big Discovery won’t come
by way of a command from a desk
We know it comes from hard work!!

Any Questions?

San Diego, CA - May 2-5th
Chaired by

Meena Subramanyam, PhD (Biogen)
Marriott Marquis Hotel
near the
Convention Center
(Very Near Downtown)

