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NBC 2017: What Have We Learned?

•

A Summary of Key Biotech Learning Moments

• Goals of this Summary:

– Address the novelty and forward thinking of the program
– Take home ideas that you may have missed
– Provide an integral view of the “State of the Science”
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NBC 2017: What Have We Learned?

•

A Summary of Key Biotech Learning Moments

“What Have We
Learned at NBC”?

Let’s Explore ……..
• Goals of this Summary:

– Address the novelty and forward thinking of the program
– Take home ideas that you may have missed
– Provide an integral view of the “State of the Science”
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Where Is BIOTECH Today?

“We hope we are not HERE…..”

Rate of Change 

Fig from: Thomas Friedman, “Thank You For Being Late”

Human
Adaptability

Are we here???

Technology
Advancement
TIME 
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The Funding Plateau: A Crisis?
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Is “How We Write” a Consequence of Funding?
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The Weekend at a Glance

AAPS Weekend Workshops/Forums
1.
2.
3.
4.
5.

Sat – Sun 29-30 April 2017

Bioanalysis of NME and Biosimilars (2 days)
Particles in Biologics: Challenges and Patient Impact
Biosimilars: Establishing Biosimilarity
Immunogenicity: Systems Pharmacology Approaches
Forum: Cancer Immunotherapy: Cytokine release in FIH dose

Objectives:
•
•
•
•

New Molecular Entities (NMEs) should have strategic analytics
Particles in Biologics are solvable
Biosimilarity is an analytical question and not just efficacy
Immunogenicity must be solved – systems pharmacology?
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WORKSHOP: Bioanalysis of New Molecular Entities and Biosimilars (2 days)
Workshop Topics:

• Introduction to Bioanalysis of Biotherapeutics, Pharmacokinetics
• Evolution of PK Assays: Discovery and Development of NME, and,
• Biosimilars

Take Home from each speaker:

Eric Wakshull: Provided the needed overview of the bioanalytic challenges for biotherapeutics, biosimilars and
ADME assays

Alex Kozhich: Revealed what impacts platform selection, i.e., assay needs, assay limitations, cost drivers, and
outsourcing opportunities
Mung Chen: Key factors to consider for optimizing a platform’s assay performance; focus on LBA or LC/MS

Thomas Emrich: What do you need to measure (free, total, active) and understanding the limits of your assay;
What do you need to know to select the “easiest” assay to accomplish the task
John Haulenbeek: A critical need in assay development: Understanding the strategies for reagent generation
and characterization
Luna Liu: The benefit of a well characterized LC/MS/MS immunoassay versus ELISA for PK.
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WORKSHOP: Bioanalysis of New Molecular Entities and Biosimilars (2 days)

Take Home from each speaker (continued):

Beth Leary: Usefulness of a generic Ig ELISA as an orthogonal technology, i.e., a screening assay, or an assay
tech transfer to CROs
Rebecca Watson: Presented a 3 tier strategy for assay validation: Research (internal decisions), Scientific
(design and execution of early clinical studies), and Regulatory (needs for the FDA submission)
Mark Ware: Discussed the impact of assay changes on validation; Recommended strategy: employ partial
validation for minor changes, cross-validation for multiple sites, and new validation for extensive assay changes
Mark Ma: Discussed the rationale and implications on changing from LBA to LC/MS in cross-over studies. The
decision needs: 1) a strong scientific rationale, and, 2) expectation that both assays must be validated
Joe Marini: Reviewed the AAPS white paper on “Biosimilars”; emphasized the recommendation to use a single
assay to compare the innovator to the biosimilar
Yang Xu: Reviewed an example of an assay transition from an insensitive RIA assay to an improved LC/MS
method for glargine
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WORKSHOP: Cancer Immunotherapy (CIT):
Assessment of Cytokine Release and First in Human Dose Selection

Part 1. Cancer Immunotherapy: Introductory Concepts

•
•
•

Yuling Wu: In vitro cytokine release assessment
John Mumm: IL10 in Cancer Therapy
Nathan Standifer: PD biomarkers in clinical trials

•

Cancer immunotherapies have demonstrated an emerging and efficient treatment in cancers,
• i.e., anti-PD1 and anti-CTLA4

Part 1. Take Home:

•
•
•
•

Checkpoint inhibitors/agonists are becoming attractive targets for drug development

Activation of the immune system can potentially result in adverse events, including infusion reactions and
cytokine release syndrome

Importance of the assessment of potential of a therapeutic to induce cytokine release cannot be understated;
• identify a sensitive in vitro system to identify any safety hazard to mitigate clinical risks
Clinical trials: Monitor responses to CIT through assays of cytokines/PD biomarkers

Slide 10
www.aaps.org/nationalbiotech

Cancer Immunotherapy (CIT):
Assessment of Cytokine Release and First in Human Dose Selection

Part 2. Selection of First-in-Human (FIH) Doses for Immuno-Oncology (IO) Therapeutics:

•

Yuling Wu: In vitro cytokine release assessment

•

John Mumm: IL10 in Cancer Therapy

•

Nathan Standifer: PD biomarkers in clinical trials

•

Saroja Ramanujan: Systems pharmacology (QSP) models: cytokine release in determining clinical
doses

•

Zheng Yang: Leveraging in vitro cytokine release data as part of data integration for FIH Starting
Dose Selection: Going Beyond Hazard Identification?

•

Siddharth Sukumaran: First-in-Human dose election for CIT Drugs
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Cancer Immunotherapy (CIT):
Assessment of Cytokine Release and First in Human Dose Selection

Part 2. Selection of First-in-Human (FIH) Doses for Immuno-Oncology (IO) Therapeutics
Take Home:
•

•
•

Unique challenges in determining safe FIH dose for IO therapeutics include:
• T-cell activation  cytokine release; understanding the MOA
• Steep dose response curves and high variability in responses
• Lack of relevant non-clinical efficacy and toxicity models for translational use
• Novel therapeutic formats, (i.e. bispecifics; e.g., with CD3 arm) and multivalent antibodies increases
complexity
• Illustrated a QSP approach for a anti-CD3/CD20 bispecific to minimize systemic cytokine release

Approximating the drug concentrations using incubation volume in a dry-coat cytokine release assay (CRA) offers
a potential opportunity for quantitative risk assessment beyond hazard identification
Typically MABEL-based approaches using in vitro data (target binding, T-cell activation, proliferation, etc.) are
used for FIH dose selection of T-cell targeted drugs like Bispecific T-Cell Engagers (BiTEs; BiTE® antibodies) and Tcell dependent bispecifics.
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Our 2017 Plenary Speakers

Cynthia Grossman, PhD, Associate Director, Science of Patient Input, FasterCures;
• encouraging research to address the unmet patient needs
• TAKE HOME: Align unmet medical needs to value propositions for patient-centric activities
and policies
Bray Patrick-Lake, MFS; Director of Patient Engagement - Duke CTSA ; Director of
Stakeholder Engagement – CTTI;
• patient advocacy in research design and conduct to support improvement of the
clinical trial enterprise
• TAKE HOME: Identified barriers regarding needs of Patient Advocacy groups
Deborah Collyar - Author, Lecturer, Patient Advocates In Research (PAIR);
• a seeker of solutions between medical research, healthcare organizations, and patient
communities.
• TAKE HOME: Patient’s want a “Better” experience – we have to understand what “Better”
means - and in their terms; it is often not “scientific”
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Theme 1:

Symposium: LC-MS for Regulated Bioanalysis of Protein Biotherapeutics and Biomarkers
• Double Immunocapture LC/MS Analysis of nanobodies, Fabs, mAbs, etc, in plasma can improve S/N
• Switching from LBA to LC-MS Improves LLOQ and Enables/Improves Charge Variant Analyses
• TAKE HOME: We continue to see improved analytical approaches using biophysical tools
Various Sessions: Assessment of Cytokine Release of immunomodulatory mAbs
• Cytokine release can be expected in BioTx administration
• Conventional toxicology – In-vivo safety testing in Cynomolgus monkeys - has not been predictive of FIH
cytokine release responses
• In-vitro cytokine release assessments – using sensitive cell lines - may help to identify the hazard
• TAKE HOME: Choice of in vitro testing platform will depend on:
• 1) in-vitro target properties, 2) MOA mechanism of the BioTx, and, 3) in-vivo human use conditions

Various Sessions: Biomarkers in Immuno-Oncology Drug Development
• Example Issue: There is a “cyber war” between tumor cells and the Immune system
• TAKE HOME : Systems Pharmacology is helping decipher the “cyber communication language” of
immunotherapy; i.e. it includes the concepts of protein conformational restrictions
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Theme 1:

Role of Receptor Occupancy Assays by Flow Cytometry in Drug Development /Translational Medicine;
Brent Kern
• Measuring Ab receptor occupancy in vivo can show target engagement and aid in human dose selection
• Can also help in the design of Non-clinical to clinical translation;
• selection of efficacy and safety biomarkers
Receptor occupancy (RO) measurement shows Ab-target engagement  correlates with a downstream biomarker
Example: “Free” receptor (occupancy assay) and phosphorylation of STAT5 (biomarker) in T cells following
administration of an anti-IL-7 receptor antibody:

Receptor
Occupancy
•
•

pSTAT5

Receptor Occupancy: completely blocks the receptor 15 minutes post-dose through day 4
pSTAT5: PSTAT5 signaling is blocked at the same time points

TAKE HOME: Optimize your analytical approaches and take advantage of using biophysical tools/approaches
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Theme 2:

Regulatory Considerations, Developmental Challenges, and Lessons Learned from Global Biosimilar Approvals; Vijay
Kumar Tammara; and, Development of Biosimilars and Interchangeable Biologics; Hillel Cohen
• Implement a stepwise approach in the evaluation of biosimilarity (aka: “What is “Highly Similar”?)
• “Highly Similar” data includes
• structural and functional characterization - Emphasis on quality attributes
• nonclinical efficacy evaluations
• Clinical PK and PD evaluations
• Clinical immunogenicity, clinical safety, and, clinical effectiveness
• Statistically demonstrate, the biosimilar product and the reference product, are “highly similar”
• TAKE HOME: The demonstration of “highly similar” is not “identical”
• The data package must demonstrate “no clinically meaningful differences between the two products”
• Extrapolation from originator molecule filing studies to the biosimilar, streamlines the biosimilar
clinical program

Interchangeability is not a higher standard, but is a provision of additional data accepted by the FDA
• US law specifies that pharmacists may dispense a biosimilar, in place of an originator, when such
additional information is available
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Theme 3:

Hot Topic: Inaugurating a New Era in Cancer Treatment: Intracellular delivery
• Nanoemulsion-linker-payload agents can target tumors, esp when sized at <70 Kd
• F-19 MRI contrast agents can be loaded in cells ex-vivo to image and track immune cells (high fidelity imaging)
• TAKE HOME: Cellular target biologic payload delivery with tracking is achievable
• will help biologic designs to diminish the “Bystander Effect”
• MRI-F-19 imaging allows for tissue distribution cell tracking and with high sensitivity
• New MRI contrast agents will provide “paramagnetic nanoemulsions” for labeling, tracking, and
payload loading cells
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Theme 3:
Symposium: Safety Assessment Considerations for Emerging Therapeutic Modalities
• Antisense Oligonucleotides:
• Target and non-target based safety issues generally occur in a class-wide manner
• Immuno-stimulation with basophilic granule accumulation  tissue degeneration
• Thrombocytopenia is an additional risk due to tissue injury
• FIH dosing – What to consider:
•
•
•

•

many mAbs have minimal or no toxicities are found in animals with, therefore  unsafe to use preclin TOX to set
FIH dose
FIH doses at up to 80% RO had acceptable/ manageable toxicities.
Set a FIH dose based on 20%-80% PA using the EC50 from the most sensitive assay  safe doses

TAKE HOME: Safety of “biologics” is demanding a reinvention of translational biology
• Likely will be in the framework of Systems Pharmacology approaches
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Theme 3:
• Dialogue and Debate: Determination of a Safe Starting Dose for FIH Trials Rodney Prell
“Cancer Immunotherapy: Beyond NOAEL for First in Human Dose Selection” How can we minimize the risk to
patients to establish sub-therapeutic FIH Starting Doses?
• Minimal or no toxicities in animals with many mAbs; thus unsafe to use toxicology data to set the FIH dose
• FIH doses at up to 80% RO (receptor occupancy) has been seen to have acceptable/ manageable toxicities.

•

Core in vitro activity studies are more predictive of a safe FIH dose
• T-cell proliferation and activation markers, CRA, cytotoxicity, effector function, as needed
• Setting a FIH dose based on 20%-80% PA (pharmacodynamic assessment) using the EC50 from the most sensitive assay
resulted in safe doses; FIH doses were lower than the corresponding doses based on 20%-80% RO

•
•
•
•

Example Product: CD3 Bispecific Products (presented by Amgen)
In vitro TDCC assay  EC50 MABEL concentration  translational PK model  FIH starting dose
Start in-vitro and establish a most sensitive TDCC assay
PBPK MABEL approaches can determine an EC20 as way to assure a conservative approach
Cynomolgus monkey is a pharmacologically relevant – and translatable - species to assess CD3 bi-specifics

• TAKE HOME: FIH biologics require:
• a science-based, safety-focused, dose escalation paradigm based upon a quality-assured matrix of in-vitro
tests through preclinical immuno-tox focused assessments
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Theme 3:

“LOOKING AT RETINAL TOXICITY” - Toxicology Methods To Study Intravitreal Therapeutics
Steve Matsumoto, PhD

• The retina is a potential target of drug toxicity for back of the eye disease
• While histopathologic examination of retinal structure remains the “gold standard” to detect
toxicity, there are complementary methods to look at the retinal toxicity
• Non-invasive methods are able to follow the development of retinal toxicity over time
• Visualize Blood Flow In Retina By Fluorescein Angiography
• Detect Intraocular Inflammation with slit lamp biomicroscope
• Measure Retinal function by Erg
• All of these methods are translatable to clinical studies

TAKE HOME: Specific Examples on how to measure retinal toxicities include:
• Immune Complex Formation/Deposition In Retinal Vessels  Vascular Degeneration And Inflammation
• Fluorescein Angiography Leakage Correlates With Retinal Histopathology
• Retinal Hemorrhage  Vascular Degeneration
• Vitreous Cell Score Correlates With Serum ADA
Slide 20
www.aaps.org/nationalbiotech

Theme 3:

“Safety Considerations for Oligonucleotide-Based Therapeutics”; Kevin French, PhD DABT

Examples of safety findings include:
• Basophilic accumulation in liver/kidney (basophilic granules)  degenerative sign
• Seen with “high doses” of oligos
• Basophilic accumulation-independent organ toxicities also occur through:
• Immuno-stimulation
• Thrombocytopenia
• Other preclinical safety testing that needs to be considered:
• Genotoxicity
• DART (developmental and reproductive toxicities, i.e. SEG 1, 2 and 3 studies)

TAKE HOME: Unique safety features have been identified with oligonucleotides
• Need to factor into safety planning during preclinical development
• Target based vs Non target based
• Generally occur in a class-wide manner, but sequence to sequence variance can also occur
• Screening strategies are now in place to identify bad actors earlier in development
• Be mindful, surprises can still occur
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Theme 3:

“Immunogenicity Considerations for Combination Therapies “ ; Renuka Pillutla
•

Many factors influence bioanalytical strategies for combination biologics

• Bioanalytical strategies for combination biologics are driven by multiple factors
• Inherent properties of the molecules
• Stage of development of each drug
• Availability of existing reagents and / or
assays
• Other limitations (e.g. sample volume,
requisite sensitivity, dosing schemes)

TAKE HOME:

• Bioanalytical strategies requires the
understanding of the biologic’s properties to optimize
assay success
• Assay requirements should match development
Stage, and,
• Always optimize sampling and sample volumes
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Theme 3:

“CMC Challenges in Developing Co-Formulations and Co-Administration Procedures with Multiple mAbs”;
Tarik Khan
• Fixed dose combination mAb therapies are challenging to develop,
• but they are feasible
• Co-formulations/fixed dose combinations (FDCs) require four strategic approaches in: 1) Formulation
development, 2) Analytical development, 2) Manufacturing practices, and, 4) Cross-functional collaboration
TAKE HOME: Any co-developed, fixed dose/ combination (FDC)
products will require:
Strategies in formulation development, Assays that demonstrate
low interference in target occupancies, Manufacturing practices
that allows for combinatorial and degradation assessments, and,
pharmcodynamic tools that allow for cross-functionality assessments.
Example: trastuzumab; Recombinant Human Hyaluronidase, rHuPH20
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Theme 3:

Symposium: Future and Advances of Nanotechnology Enabled Regenerative Therapy
Microelectrode Array Microprobes for Neurotransmitter Sensing in vivo; Harold G. Monbouquette
• Electrochemical sensors offer:
• A means to monitor neurotransmitter release in vivo with selectivity and in near real time
• Microbiosensors selective for Glut in vivo can measure with ≤1 second response time
• Glut-sensing microprobes were used to study Glut transients against reward-seeking behavior in rats using a
combined sensor detecting Glut and dopamine (DA) on single microprobe
TAKE HOME:
• Microelectrode array processes are a new and potentially can provide near real time information
• Response times for neurotransmission are short (<1 sec) requiring low noise designs
• New nanotechnology biosensors are making headway in achieving these goals
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Theme 3:

Future and Advances of Nanotechnology Enabled Regenerative Therapy
Microelectrode Array Microprobes for Neurotransmitter Sensing in vivo;
Harold G. Monbouquette

EXAMPLE of a Dual In-Vivo Sensor: GLUT-DA
TAKE HOME:

• Innovation: An on-probe IrOx reference electrode reduces noise and
eliminates need for separate reference electrode
• Innovation: Polydimethylsiloxane (PDMS) soft lithography stamping
for enzyme deposition on microelectrodes
• Other points:
• Modeling will guide significant sensor improvements
• Newer combined technologies for sensing/electrophysiological
recordings are on the horizon
• Newest biosensor is one that can measure choline

Configuration of
Glutamate/Dopamine Dual Sensor
Glutamate
Sensor Site

Nafion GlutOx + Crosslinked BSA

Pt

SiO2

Dopamine
Sensor Site

α-KG + NH3

2H+ + O2
2eH2O2
0.7V Ag/
AgCl

Pt

AA-

DA+

Thick OPPy (~100 nm)
Thin OPPy (~1 nm)
AA-

0.7V Ag/
AgCl
2eSi

Glut

DA+

DOQ+
Nafion
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Theme 4:
Symposium: Connecting the Dots – Criticality Quality Assurance (CQA) and Higher Order Structure (HOS)
Characterization, Tapan Das
Choose the right biophysical tools - they need to be Phase appropriate and fit-for-purpose
• “MAM” (Multi-Attribute Monitoring) approaches have promise:
• ‘several-in-one’ analytical methods exist 
• use of such “tools” can have significant time savings

• TAKE HOME: Be open to selection of the right tools and when to use them - this can save time and money

Symposium: Tools for Measuring Biodistribution, Catabolism, and Localization of Biotherapeutics
• Predictive in vitro tools for biodistribution do not exist; Biodistribution supports clinical designs
• In vivo radiolabeled biodistributions, at whole body, tissue and cellular levels, provides important support to
PK, PK/PD relationships, and TOX findings
• Fluorescent labels are an alternative visualization tool; requires technical cautions
• The plasma -tissue biophase can differ and varies among BioTx; PBPK models predict the biophase

• TAKE HOME: Distribution, catabolism, localization and tissue penetration of BioTx  PBPK models  FIH success
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Theme 4:

Measuring BioTx Biodistribution, Catabolism & Localization

Understanding In Vivo Biodistribution for Drug Development; Leslie Khawli
Radioprobes are useful preclinical development tools; particularly useful to measure concentrations of
biotherapeutics in blood and tissues
• The chemistry and selection criteria for a radioprobe should depend on the specific biological questions
• Robust characterization of radiolabeled conjugates is critical to ensure:
• labeling procedures do not adversely affect biological interactions (label affects conformation/shape)
• too high a speciﬁc radioac vity (how “hot” is the prep) can induce radiolysis of the probe, ↓stability
• too low a specific radioactivity may not provide adequate signal to evaluate
Pre-clinical biodistribution studies offer quantitative approaches for mechanistic understanding of pharmacological
properties (PK, PD and metabolism) of biotherapeutics by:
• Identifying specific tissue uptake that can confirm selective targeting and may predict toxicity
• Allowing estimation of receptor occupancy  translation for dose optimization
• and, Investigate the effect of drug dose/schedule on efficacy
• TAKE HOME: Biodistribution studies require deep understanding and characterization of the probes used for
evaluation
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Theme 4:

Measuring BioTx Biodistribution, Catabolism & Localization

Tissue Distribution Localization Studies; Mengmeng Wang
Understanding of a BioTx’s biodistribution may help explain observed efficacy as well as toxicity

Advances in Radioprobe and Fluorescent labeled BioTx technologies enables us to possibly explain drug outcomes
mechanistically
• Clinical successes can come from understanding biodistribution in preclinical models
• Challenges still remain, including:
• lack of predictive in vitro tools for biodistribution
• radiolabeled BioTx offers in vivo biodistributions using macro  micro imaging (whole body cellular )
• Translating dynamic (time collected imaging) can help explain unexpected PK, PK/PD relationships, as well as
TOX findings
• Fluorescently labeled BioTx offers an alternative imaging method to understand biodistribution
• caution needs to be taken when choosing the fluorophore for labeling and interpreting results
• TAKE HOME:
• Biodistribution studies can provide mechanistic insights and are very informative,
• particularly in explaining observed PKPD and toxicities
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Theme 4:

Measuring BioTx Biodistribution, Catabolism & Localization

BioTx Tissue Metabolism and Distribution (TMD) and PBPK Modeling; Joe Balthasar, PhD

• Large molecule concentrations in plasma and at the tissue biophase can differ and varies among BioTx due to
kinetics of BioTx distribution and target mediated clearance
• Measurements or prediction of BioTx concentrations in tissue is often required to understand the relationships
between BioTx dose and receptor occupancy, PD and PK
• Mechanistic nature of PBPK models incorporates in vitro & in vivo data to predict plasma and tissue PK
• Primary determinants of TMD may be incorporated in PBPK models  meaningful predictions in preclinical models
& in man
• The future will see regulators and innovator companies adopt implementation of PBPK at many levels of BioTx
development
• TAKE HOME:
• In the near future, we will see regulators and innovator companies adopt and implement PBPK at many
levels of BioTx development
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Theme 5:
Symposium: Future and Advances of Nanotechnology Enabled Regenerative Therapy; Jennie Leach
• Nanomeds are nanoscale engineered materials for tissue and neural repair and regeneration
• Regenerative behavior of “Nanomeds” is best seen in 3-D tissue models (i.e. “in” rather than “on”)
• Hemostatic nanoparticles reduce bleeding in trauma models; design:
• Nanospheres (~200 nm) with RGD conjugation reduce bleeding
• Post-CNS trauma “repair” (less degeneration) has been observed
• Novel Products: Electro-spun nanofibers and self-assembling peptide nano-scaffolds are developed for
peripheral nerve repairs and establishment of conduction; Question: Can there be PNS  CNS applications
• TAKE HOME:
• Repair and regeneration of the nervous system is complex and problematic;
• “Nanomeds” may be contain payloads and can serve as neural conduit repair platforms

Symposium: Viral Vector Delivery Gene Therapy
• TAKE HOME:
• Consider the immunogencity of the vector as well as the subject’s existing autoimmunity
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OTHER IMPORTANT SESSIONS:

Integrating Digital Solutions into Delivery System Development and Registration

Symposium:
Strategies for Digital Solutions; Gretchen Vandal
• As a result of evolving customer preferences, rising costs, and the shift in our healthcare system from feefor-service to value based care, biopharma can no longer rely upon traditional industry approaches in
Delivery System Development to achieve success
TAKE HOME:
• Companies must find ways to successfully and cost-effectively drive better long-term outcomes
• It is imperative for companies to implement:
• an overall digital strategy that addresses the entire value chain,
• sets clear priorities, and,
• informs business unit strategies
• Being aware of some of the common challenges associated with digitalization, as well as being proactive
in recognizing new applicable digital technologies, will allow you to better position your teams for
success
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OTHER IMPORTANT SESSIONS:

Integrating Digital Solutions into Delivery System Development and Registration

Symposium:
Device Design and Development Best
Practices; Paul Upham

Align the System Requirements with the Software Requirements

TAKE HOME:
• Effective design and development
of digital solutions requires a well
developed value proposition and
requirements
• Regulatory status and quality
systems approach depend on the
required features and functionality
• Critical Key: Use multiple
development lifecycle approaches
along with a “systems view”
• Test early and often, and especially
with end users
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OTHER IMPORTANT SESSIONS:

Integrating Digital Solutions into Delivery System Development and Registration

Symposium:
Combination Product Regulatory Overview; Bob Laughner
• Biotech products are increasingly utilizing integrated delivery systems and exploring the addition of
digital technologies to aid in the controlled delivery.
• Combination products are a rapidly evolving field in both regulation and product development.
• Combination products require a critical understanding of the overlaid product deliveries

TAKE HOME:
• Understand the requirements applicable to all aspects of your product
• These points are critical to developing successful development and compliance regulatory
strategies
• The development of these successful strategies will require, a clear understanding of how they
will be used in the market.
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What’s Next????

Notice which path has the “Library”… aka “peer review” and “debate”
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Thank YOU for attending the 2017NBC
And a special “Thanks” to
Meena Subramanyam, PhD (Biogen)
and to the NBC Program Committee

For creating an exceptional Conference!!!
See you again HERE in San Diego!!!
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