The Delaware Valley
DRUG METABOLISM DISCUSSION GROUP
On
Tuesday, December 7, 2010
at the
Sheraton Bucks County, Langhorne, PA
(directions below)
Presents a Symposium on:
“Emerging Technology/Trends in Drug Discovery and Development”
Agenda (most abstracts and poster titles are below):
8.45 am – Welcome and Introduction
Morning session (9.00 am – 11.30 am): Technology/tool development focusing on Biologics, and LCMS for protein quantification 
9.00 am – 9.50 am - Dawn Dufield, Associate Research Fellow, BioAnalytical Mass Spec Lead, Pfizer, on “LC/MS/MS Approaches to Protein and Peptide Quantification:  Application in Biomarker and PK Analyses”
9.50 am – 10.40 am - - Jun Qu, Assistant Professor, Dept. of Pharmaceutical Researches, SUNY-Buffalo, from UB on "New approaches on the method developments of ultra-sensitive and accurate quantification of target proteins" 
10.40 am – 10.50 am – Coffee Break and Poster set up
10.50 am – 11.30 am – Carmen Fernandez-Metzler, PharmaCadence Analytical Services, on “Obtaining and Using Quantitative Protein Data in Addition to mRNA Data to Enable Human Pharmacokinetic and Drug-Drug Interaction Predictions”
11.30 am – 12.20 pm: Lunch 
12.20 pm – 2 pm: Poster viewing 
Afternoon session (2.00 pm – 4 pm):  New Concepts and Approaches
2.00 pm – 2.50 pm: Maya Leabman, Scientist, Department of Pharmacokinetics and Pharmacodynamics, Genentech, on "Development of Bi-specific Antibodies: Strategies & Challenges"
2.50 pm – 3.30 pm - Jerome Hochman, Distinguished Senior Investigator, Department of Drug metabolism and Pharmacokinetics, Merck and Company, on “Opportunities and challenges associated with therapeutic application of siRNA” 
3.30 pm – 4.15 pm- Dr. Robert Thorne, Assistant Professor, Division of Pharmaceutical Sciences, University of Wisconsin – Madison School of Pharmacy, on "Delivering biopharmaceuticals to the central nervous system: potential, challenges and possibilities".
 
The registration fee for non-University attendees is $150 ($175 for onsite registration). University  Faculty are charged  $45 and Students (with valid, current ID card) are FREE. Checks (made out to “DMDG”) or Cash only. Credit cards cannot be accepted. Reservations must be made by December 4th and may be made in several ways:
 
1)     on our website at http://www.dvdmdg.org/dmdgregron.html (preferred), or
2)     with your committee person,  or

3)     calling Chris Kemper at 609-213-3038 or faxing at 609-951-0080,  or

4)     by mail to Chuck Gelb, MedSpace, I-13 Shirley Lane, Lawrenceville, NJ 
08648

 
E-mail addresses of the steering committee members can be found at the site. Payment should be sent to Chuck only. Cancellations cannot be honored after December 5th.
 
Please forward this email to colleagues who may wish to attend but do 
not receive DVDMDG emails. Recent job changes have caused many to 
be "lost" from our email list. 
 
Please send comments to:
Christopher J. Kemper, Ph.D. 
Pharma Navigators, LLC 
cell: 609-213-3038 (preferred) 
tel: 609-844-0409 
fax: 609-844-0312 
chris_kemper@pharmanavigatorsllc.com
 
Directions to the Sheraton Bucks County
400 Oxford Valley Road
Langhorne, PA 19047
215-547-4100
 
HOW TO GET TO THE SHERATON BUCKS COUNTY FROM:
 
PRINCETON/TRENTON:                
Rt. 1 South to Oxford Valley Exit. Turn left onto Oxford Valley Road. After 4th traffic light, hotel will be on your left.
 FROM MANHATTAN:
Take Exit 6 off the New Jersey Turnpike to the Pennsylvania Turnpike. Use Exit 351 off the Pennsylvania Turnpike to US Rt.1 North. Take Rt. 1 North to the Oxford Valley Exit. Make right onto Oxford Valley Road, after 4th traffic light, hotel will be on your left.
 FROM BALTIMORE:
I-95 North to Morrisville Exit 46A. Then Rt. 1 North to Oxford Valley Exit. Turn right onto Oxford Valley Road. After 4th Traffic light, hotel will be on your left.

 FROM WESTERN PENNSYLVANIA:
East on PA Turnpike. Exit 351 to Rt. 1 North to Oxford Valley exit. Turn right on Oxford Valley Road. After 4th traffic light, hotel will be on your left
Abstracts
LC/MS/MS Approaches to Protein and Peptide Quantification:  Application in Biomarker and PK Analyses  
Abstract:  Mass Spectrometry is increasingly being used as an analytical tool to develop quantifiable protein/peptide based methods.  The sensitivities are approaching and exceeding ELISA based methods in some cases, especially when coupled to sample prep techniques which utilize enrichment steps.  General mass spectrometry approaches to peptide and protein quantitation will be discussed and its application in 2 areas including a PK and biomarker example.  The ultimate sensitivity is realized when LC/MS/MS is couple to immunoaffinity enrichment techniques.  Both examples will highlight different approaches to this enrichment.  
The PK example will highlight the development of the simultaneous measurement of both a specific and generic peptide from a protein biotherapeutic.  It will also address key questions to consider when developing such assays.  
The Biomarker example will highlight the development and validation of a sensitive, specific and translatable biomarker of aggrecanase activity.  The approach, assay parameters, sensitivity, etc. will be presented as well as its application to both preclinical and clinical samples.  The assay has been analytically qualified for use in human urine and SF as well as preclinical species and fluids.  The assay sensitivity ranges from 2-20 pg/mL depending on the species and fluid.  The translatability of the assay will also be highlighted.   
Dawn Dufield, Ph.D. is currently an Associate Research Fellow at Pfizer in Andover, MA.  She received her Ph.D. in BioAnalytical Chemistry from the University of Kansas in 1997.  She spent 13 years at Monsanto/Pharmacia/Pfizer in St Louis working in discovery on LC/MS/MS methodologies ranging from proteomics to biomarker quantitation.  Dr Dufield spent a significant amount of time developing multidimensional LC/MS/MS systems including immunoaffinity LC/MS/MS to streamline sample prep and improve assay sensitivity.  She has numerous publications in the area of biomarker assay development and application.  She recently relocated to Pfizer, Andover MA and currently leads the BioAnalytical Mass Spec group in the Pharmacokinetics, Dynamics and Metabolism department.  She is responsible for developing PK assays to support Biotherapeutic modalities via LC/MS/MS.

New approaches on the method developments of ultra-sensitive and accurate quantification of target proteins
Abstract:  Monoclonal antibodies (mAB) are one of the most rapid-growing classes of therapeutic agents.  Methods for selective, accurate, and sensitive quantification of mAB in various biological matrices would be highly valuable for mAB screening and PK/PD analysis. Traditionally, ELISA has been the method-of-choice for reliable quantification of target proteins in biological samples. However, for the analysis of mAB, ELISA may fall short in that i) the required ELISA-grade antibodies of often do not exist for a newly developed therapeutic mAB and ii) ELISA methods are often matrix/species selective, e.g. the ELISA method developed for analysis in plasma may not be applicable for tissues. Targeted protein quantification using liquid chromatography/mass spectrometry (LC/MS) is emerging as a promising alternative to ELISA. However, quantification of therapeutic mAB in tissue samples remains highly challenging for LC/MS methods, because of the high selectivity and sensitivity required. 
We developed a robust and sensitive nano-LC/MS strategy for the quantification of therapeutic IgG, in both plasma and animal tissues. Our strategy is capable of achieving high sensitivity, accuracy and reliability, by employing the following approaches: i) a novel on-the-fly orthogonal array optimization (OAO) method was used for extensive and accurate SRM optimization in order to achieve the highest selectivity and sensitivity possible, and for the selection of ‘signature’ peptides for quantification; ii) the pure, AAA(quantitative amino acid analysis)-certified target proteins were used for the preparation of calibration curves, which eliminated the risk of significant negative biases in the quantitative results when using standard peptides as calibrators; iii) the SP (signature peptides) candidates were experimentally evaluated in digest mixture for stability before selecting the SP, and thus ensured the method reproducibility and robustness; and iv) two unique signature peptides were employed for the quantification of one mAB, in order to examine the reliability of the data.  The strategy has been demonstrated in the quantifications of several mABs such as the 8c2 and T84.66, in plasma and several tissue matrices. The linear ranges were at least 500-fold using protein calibrators, and the quantification limits ranged from 20-100 amol protein per injection, using the extracts from only 0.1 mg of tissue. Finally, the method has been applied for the comparison of the brain mAB dispositions in wild-type and FcRn-knocked-out mice.
Jun Qu, Ph.D. received his Ph. D in Analytical Chemistry from Tsinghua University in Beijing, China. From 2002 to 2004, He was trained as a post-doc fellow in PK/PD and pharmaceutical analysis in the Dept. of Pharmaceutical Researches, SUNY-Buffalo. Then he took a position as a research-track faculty member in the same department. Later, he was enrolled as a tenure-track faculty member. Additionally, he was appointed as the Chief Scientist in Bioanalysis in New York Center of Excellence in Bioinformatics and Life Sciences, which is a New York State lab located in Buffalo, NY. 
Qu’s lab is focusing on two inter-related areas: pharmaceutical/clinical analysis and clinical/pharmaceutical proteomics, using low-flow liquid chromatography coupled to mass spectrometry. 
Opportunities and challenges associated with therapeutic application of siRNA.

 Abstract:  Therapeutic applications of siRNA silencing employs an endogenous eukaryotic process for suppression of protein expression based on sequence specific catalytic degradation mRNA. Since this novel therapeutic modality opens new possibilities for previously undruggable targets, Merck made a commitment to nurturing the promise of siRNA therapeutics into a viable therapeutic modality as illustrated by the acquisition of Sirna in 2006. Since then the focus of our group has been to understand disposition and pharmacokinetics of siRNA employing different delivery platforms to better understand barriers to siRNA efficacy and toxicity. Characterization of the pharmacokinetics and disposition of siRNA presents unique challenges relative to conventional small molecule drugs. Distribution of small molecules to pharmacological targets is generally mediated by passive equilibration of the free drug across biological membranes.  In contrast to conventional drugs, the large size (15 KD) and high charge density of siRNA prevents passive equilibration between the target location and the systemic circulation.  siRNA requires a delivery vehicle to facilitate cellular uptake and delivery to the cytosol.  Once in the cytosol siRNA irreversibly dissociates upon binding to Ago-2 to form the active RNA silencing complex.  As a consequence of these mechanistic and structural differences from conventional drugs, paradigms applied to characterization of small drug molecules may not directly apply to siRNA drug candidates. This presentation will  provide an overview of the opportunities and challenges  afforded by siRNA as a novel therapeutic modality. 
Jerome Hochman, Ph.D. is a Distinguished Senior Investigator in the Department of Drug metabolism and Pharmacokinetics at Merck and Company.  He received his B.S. in biochemistry from University of California at Davis in 1977, and a PhD in biochemistry from Michigan State University in 1984. Dr. Hochman performed Postdoctoral research in membrane biochemistry and cell biology in the Department of Biology at The Johns Hopkins University from 1984-1988.  He joined Merck and Co in 1988, in the department of Drug Metabolism and Pharmacokinetics.  His current research  is focussed on ADME properties of Therapeutic siRNA and barriers to distribution and efficient delivery of siRNA.

Development of Bi-specific Antibodies: Strategies & Challenges
Abstract:  Bispecific antibodies that simultaneously recognize two different antigens have great therapeutic potential for treatment of human diseases. A number of groups have worked to develop bispecific antibodies and currently, one bispecific antibody has entered into clinical trials. However, there are many challenges with developing bispecific antibodies; this includes engineering antibodies with favorable pharmacokinetic properties and antibodies that are conducive to large-scale manufacturing. This talk will review some of the more commonly used bispecific antibody formats, development considerations, and the pharmacokinetic properties of selected bispecific antibodies.
Maya Leabman, Ph.D. is a Scientist at Genentech, Inc. in the Department of Pharmacokinetics and Pharmacodynamics. She received a B.S. in Chemical Engineering from the Massachusetts Institute of Technology in 1997. She received a Ph.D. in Pharmaceutical Chemistry from the University of California, San Francisco in 2002 and completed post-doctoral studies at the University of California, San Francisco in 2004. Dr. Leabman has been at Genentech since 2004 where she has worked on early development of antibodies in the Immunology/New Therapeutic Area group. She has also conducted research to better understand the pharmacokinetics and pharmacodynamics of antibodies with modifications in the Fc region that alter FcRn and FcgR binding affinity. Maya has 16 manuscripts published in peer reviewed journals as well as a number of abstracts.

Delivering biopharmaceuticals to the central nervous system: potential, challenges and possibilities 
 Abstract:  Despite the fact that all large pharmaceutical companies have major psychiatry and neurology programs and estimates suggest well over 20% of the U.S. pharmaceutical market is for neurological or psychiatric indications (Bartfai & Lees. Drug Discovery: from Bedside to Wall Street, 2006), we have not yet come close to effectively using biopharmaceuticals (proteins, oligonucleotides and gene therapies) to treat brain disorders.  Protein and gene therapies for disorders like Alzheimer’s disease, Parkinson’s disease and stroke have been limited by two related yet distinct problems. The first concerns the enormous challenge of delivery, referring to the many difficulties associated with delivering biopharmaceuticals into the CNS across the barriers that separate the blood from brain interstitial and cerebrospinal fluids. The second concerns the uncertainty surrounding brain distribution, i.e. what happens on the brain side of these barriers once a substance is able to pass them?  Optimal delivery of biopharmaceuticals to the brain and spinal cord will likely require targeted strategies that release substances at specific sites as well as allow for some degree of predictable, local distribution following release (Thorne & Frey. Clinical Pharmacokinetics, 2001).  
My laboratory focuses on two primary goals:  (i) To identify the pathways and mechanisms allowing substances to enter the brain following intranasal administation, a promising alternative route for brain targeting and (ii) to identify the factors affecting the diffusion of proteins, genes, viral vectors and nanoparticles within living brain tissue.  Our research on the intranasal route of administration has begun to elucidate how and why certain proteins, viruses, nanoparticles and even cells may reach the brain from the nasal passages in sufficient quantity to produce effects (Thorne et al. Neuroscience, 2004 & 2008).  This work suggests rapid, extracellular flow occurs along olfactory and trigeminal nerve components in the nasal epithelium to the olfactory bulb and brainstem, respectively, where dispersion to other CNS areas may be possible via pulsatile flow within the perivascular spaces of cerebral blood vessels.  For our diffusion research, we use an optical imaging method to quantitatively determine diffusion coefficients for fluorescently labeled substances in the extracellular spaces of the brain.  Brain extracellular space occupies about 20% total brain volume and provides the final transport pathway that all drugs and drug delivery vectors must navigate to reach target cells after local input or crossing the blood-brain barrier.  Experimental diffusion coefficients of dextrans, proteins and nanoparticles have been used to better predict the distribution of substances (Thorne et al. Journal of Neurophysiology, 2004) as well as reveal tissue properties of great importance to drug/vector design, e.g. the average width of brain extracellular space (Thorne & Nicholson. PNAS, 2006) or the local concentration of heparan sulfate binding sites important for many diffusing proteins (Thorne et al. PNAS, 2008).  Our most recent studies have begun to explore the diffusion properties of therapeutically important oligonucleotides, showing that siRNA diffuses significantly better than antisense DNA in brain.
Robert G. Thorne, Ph.D. is Assistant Professor at the University of Wisconsin – Madison School of Pharmacy, Division of Pharmaceutical Sciences.  Robert obtained a B.S. in Chemical Engineering at the University of Washington, and a Ph.D. in Pharmaceutics at the University of Minnesota.  He completed a postdoctoral fellowship at the New York University School of Medicine.  Dr. Thorne’s research focuses on targeted CNS drug delivery, transport processes for distribution within the CNS, optimization of vectors for CNS applications, and blood-brain barrier sci​ence and applications.  He has published numerous highly cited articles in this area and teaches at the professional and graduate level.
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