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Fellowships in Pharmaceutics

Eman Atef, Ph.D.

Assistant Professor of Pharmaceutics
Department of Pharmaceutical Sciences
School of Pharmacy — Boston
eman.atef@mcphs.edu

Research Focus

My research interest is predominantly in the area of Lipid Dosage Forms, in particular with
respect to the new Self Microemulsifying Drug Delivery System (SMEDDS) design. My current
focus is the factors affecting the efficiency of SMEDDS formulation and the effect of different
excipients on the drug dissolution and bioavailability from the SMEDDS.

While the main focus of my research is Lipid dosage forms, | do have substantial interest in solid
dosage forms; which involves improving the dissolution of hydrophilic drugs from the solid
dosage forms utilizing various techniques. Our main interest is the amorphous state
stabilization and crystallization inhibition.

Project Description

SMEDDS are isotropic mixtures of oils, surfactants, co-surfactants, co-solvents and a drug.
These systems emulsify spontaneously when introduced into aqueous phase under gentle
agitation or upon G.l administration to form fine oil-in-water emulsions (or microemulsions).
SMEDDS have been successfully used to enhance the solubility and bioavailability of lipophilic
drugs. However, the mechanisms of dissolution and bioavailability enhancement are not
comprehensibly understood. There is no definitive affirmation on which factors have more
impact on the success of the SEDDS formulations than the others.

Currently we are investigating the mechanism of indomethacin precipitation inhibition from
SMEDDS using different lipid phases. The Undergraduate Research Fellow will be first prepare
SMEDDS, and then test their dissolution characteristics in simulated gastric then simulated
intestinal fluid. The Fellow will finally characterize the precipitate left from the dissolution
process. In order to accomplish the above study the student will be trained to use dissolution
apparatus, analyze the drug from the dissolution media using UV or HPLC and use either Raman
or DSC (differential scanning calorimetric analysis) to characterize the precipitated drug. A good
candidate should have passion for research and development. While the Fellow should be able
to work independently, he/she should have good teamwork skills.
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Gerard GM D’ Souza, Ph. D.
Assistant Professor of Pharmaceutics

Department of Pharmaceutical Sciences

School of Pharmacy — Boston

gerard.d’souza@mcphs.edu

Research Focus

My primary area of scientific expertise is in the field of novel drug delivery systems, in particular
pharmaceutical nanocarriers. | firmly believe that novel pharmaceutical nanocarriers offer
much promise for therapy of a number of diseases and as such exploring such applications is
the greater focus of my research. Within this broad area of science, | am particularly interested
in exploring the mechanisms of sub-cellular trafficking of pharmaceutical nanocarriers including
the development of imaging techniques to study sub-cellular trafficking events in mammalian
cells.

Much is now known about the biodistribution of such systems but | believe that improving our
understanding of the events involved in cell interaction and subsequent trafficking are just as
critical to the design of more effective drug formulations. While this sub-cellular targeting
approach is applicable to a number of sub cellular structures, | am particularly interested in
using information from studies aimed at an improved understanding of sub-cellular events to
develop strategies to deliver drug molecules to mitochondria for improved drug and gene
therapy.

Project Description

Realizing these goals requires the use of basic biochemical and molecular biological assays like
cytotoxicity assays, gel electrophoresis and PCR as well as imaging techniques like fluorescence
microscopy. A SURF fellowship in my lab will therefore afford a student the opportunity to learn
such techniques and participate as a productive member of a scientific research team.
Prospective fellows are encouraged to explore the details of ongoing projects prior to
application to best identify a research project suited to their level of knowledge and skill.
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Fellowship in Pharmaceutical Sciences

Sudentsfrom the Worcester Campus qualify for a part-time Fellowship. Students from the
Boston Campus qualify for a full -time Fellowship during the Summer and will receive an
additional stipend to help defray travel expenses to Worcester.

Jonathan Sheng, Ph.D.

Associate Professor of Pharmaceutical Sciences
Department of Pharmaceutical Sciences

School of Pharmacy — Worcester
jonathan.sheng@mcphs.edu

Research Focus

Dr. Sheng’s research is in the area of drug and xenobiotic metabolism. His on-going studies
focus on cytosolic sulfotransferases, a group of biotransformation enzymes involved in the
metabolism of drugs, chemical carcinogens and environmental pollutants. The goals of Dr.
Sheng’s research are to gain a better understanding of the structure, function, and cell biology
of cytosolic sulfotransferases, and to explore the roles of cytosolic sulfotransferases in human
cancer development. The experimental techniques for achieving these research goals include
recombinant enzyme expression in prokaryotic and eukaryotic cells, protein and DNA
purification, molecular modeling, site-directed mutagenesis, and enzyme kinetic analysis.

Project Description

One SURF Fellow will work with Dr.Sheng on a part-time basis during the summer of 2010 and
continue on through the academic year of 2010-2011. No previous lab experience is needed.
The research project to be assigned to the SURF trainee will be designed based on the student’s
academic background and research interest. The student will be trained with basic research
skills in pharmaceutical sciences including literature search and review, scientific hypothesis
development, basic pharmaceutical science lab techniques and procedures, data collection and
analysis, and scientific presentation.
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Fellowship in Pharmacoeconomics

You must be a Pharm.D. student who has cteted at least the second year of professional
coursework to qualify for this Fellowship.

Khaled A. Elsaid, Pharm.D., Ph.D.
Assistant Professor of Pharmacology and Toxicology
Department of Pharmaceutical Sciences

School of Pharmacy — Boston
khaled.elsaid@mcphs.edu

Research Focus

The U.S. prescription drug expenditures continue to grow at an estimated annualized rate of
more than 8.5%. In the context of the growing need to reform healthcare and curb the growth
of healthcare expenditures, an emphasis on comparative effectiveness research is in the
forefront of the healthcare reform debate. Pharmacoeconomics (PE) is the discipline that
investigates the balance of drug effectiveness and its overall costs and does so by employing
multiple analytical designs as in cost-effectiveness and cost-utility analyses. As being under the
umbrella of health technology assessments, high quality evidence of drug cost-effectiveness is
an integral component in global regulatory approval as well as formulary adoption and
reimbursement.

My research focus is to use modeling approaches and simulation techniques to evaluate
different drugs’ effectiveness and costs in treatment of specific diseases. Understanding the
relationship between incremental effectiveness and incremental costs associated with the use
of a drug “A” compared to drug “B” where both are used to treat the same condition, is
valuable and will permit evidence-based drug selection based on balancing the therapeutic
effectiveness and economic costs. Markov (state-transition) models and discrete event
simulations are designed, and routinely utilized in the course of conducting these evaluations,
with model inputs derived from published clinical trials and observational studies. When
included in the model, heterogeneity of a patient cohort can allow us to simulate unique clinical
scenarios and understand the cost-effectiveness of different drugs under these scenarios.

Project Description

Multiple projects are currently underway. One project aim is to evaluate the effectiveness and
costs of newer atypical antipsychotics compared to older atypical antipsychotics in treatment of
acute exacerbation of schizophrenia as well as chronic management. The fellow will
participate in designing simulation models that mimics real-life clinical decision making and
patients’ treatment course in acute schizophrenia. Clinical responses, relapses, incidences of
side effects and drug discontinuation rates of different antipsychotics will be modeled and used
to evaluate the comparative cost-effectiveness of these drugs. Another project is to develop
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and evaluate the use of discrete event simulation to predict oral chemotherapy medication
errors in the outpatient setting. The successful candidate should have a strong
therapeutic/clinical background, ability to evaluate clinical research literature, as well as strong
guantitative skills. The research will be performed in the department of pharmaceutical
sciences in the Boston campus.
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Fellowships in Pharmacology

David S. Albers, Ph.D.

Assistant Professor of Pharmacology and Toxicology
Department of Pharmaceutical Sciences

School of Pharmacy — Boston
david.albers@mcphs.edu

Research Focus

Our laboratory is interested in studying the mechanism(s) of cell death involved in neurological
disease, such as Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis (ALS),
stroke as well as others. The general strategy is to identify and characterize these mechanisms
so to use them as potential “targets” for therapeutic intervention. We employ both well-
established in vivo models of neurological disease and in vitro cell culture to study the
mechanisms of neuronal loss/degeneration using a variety of molecular, biochemical,
histological and physiological techniques. We also utilize the strategies of drug development to
evaluate and optimize the pharmacological and toxicological properties of pre-clinical
candidates to ultimately maximize the compound’s therapeutic window. In other words,
through our efforts, we aim to make a potential drug as beneficial, yet as safe, as possible.

Project Description
In my laboratory, students will be afforded opportunities to learn many facets of drug
development research from studying aberrant cellular processes to establishing

pharmacokinetic/pharmacodynamic relationships to dosing/assessment of animals to post-
mortem evaluation for efficacy and toxicity using a variety of analytical techniques.
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Khaled A. Elsaid, Pharm.D., Ph.D.
Assistant Professor of Pharmacology and Toxicology
Department of Pharmaceutical Sciences

School of Pharmacy — Boston
khaled.elsaid@mcphs.edu

Research Focus

Osteoarthritis (OA) is a chronic degenerative joint disease characterized by irreversible
degradation of articular cartilage and associated decline in quality of life. Acute knee injury,
and more specifically anterior cruciate ligament tears, is an established risk factor for
development of OA. Currently, no approved treatment option exists to decrease the risk of OA
development. Furthermore, the impact of exercise and joint utilization on long-term disease
progression or modulation of treatment efficacy is not understood. The focus in my laboratory
is to develop novel treatment approaches that target the underlying pathologic processes
following an acute knee injury and characterize their pharmacologic properties. Currently, | am
investigating the effects of intra-articular delivery of lubricin, a mucinous glycoprotein that is
secreted by synovial tissues and imparts cartilage protective, anti-adhesive and antiproliferative
properties, on cartilage damage and OA progression following an ACL injury in the rat, and the
impact of joint exercise regimens on modulating the pharmacologic effects of intra-articular
lubricin.

Project Description

The fellow will work with the research mentor in the laboratory. The fellow will employ
validated pre-clinical surgically-induced joint injury models to examine the effects of intra-
articular lubricin injections on cartilage damage and OA progression in the absence and
presence of joint exercise regimens of varying intensities. In the course of the project, the
fellow will gain skills in animal handling, surgery and dosing. The fellow will utilize molecular
biology techniques e.g. Western immunoblotting, RNA isolation and PCR techniques, enzyme
linked immunosorbent assay (ELISA). Using these techniques, the fellow will investigate the
effects of lubricin and joint exercise on markers of cartilage metabolism and markers of disease
severity and progression in treated compared to non-treated animals. The successful candidate
should be familiar with basic laboratory techniques and demonstrates enthusiasm for bench-
top research.
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Alejandro Pino-Figueroa, Ph.D.
Instructor of Pharmacology

Department of Pharmaceutical Sciences
School of Pharmacy — Boston
alejandro.pino@mcphs.edu

Research Focus

The past 10 years have seen an explosive development of cannabinergic drugs with increasing
attention on the FAAH inhibitors regarding their pharmacological properties and lack of side
effects. For such agents there is a clear pharmacological potential in areas such as
neuroprotection, learning and memory, food intake, and analgesia among others. Future
research is required to discover natural FAAH inhibitors and develop novel molecules to
improve their activity.

Alkamides are present in plants and animals and some belong to the endocannabinoid system.
Alkamides have been discovered in the plant Lepidium meyen{iMaca) and their
neuroprotective activity has been demonstrated. Drugs with cannabinergic activity can be
direct agonists, inhibitors of reuptake transporters or inhibitors of metabolizing hydrolases.
Screening the inhibitory capacity to these hydrolases could help to demonstrate one of the
possible mechanisms of action of drugs with cannabinergic activity.

The goal of this project will be the standardization of the protocol and the quantitative
screening of the inhibitory capacity of Maca extracts and alkamides (natural and synthesized)
on the activity of the FAAH enzyme.

Project Description

Fatty Acid Amide Hydrolase (FAAH) inhibitors: Discovery in Lepidium meyenii (Maca)
extracts.

1. Preparation of extracts and fractions from hypocotyls of Lepidium meyenii
2. TLC and HPLC techniques for the chemical characterization of alkamides
3. Screening of FAAH inhibitor activity in Maca extracts, fractions and isolated alkamides

FAAH inhibitor activity can be measured using a fluorescent-based method. FAAH hydrolyses
AMC-arachidonoyl amide resulting in the release of the fluorescent product 7-amino-4-
methylcoumarin (AMC). The amount of AMC released is proportional to the activity of FAAH
allowing the evaluation of concentration-dependent inhibition and kinetics of enzyme activity.

4. Screening of FAAH inhibitor activity in synthetic alkamides developed by Dr. Charles

Kelley
5. Statistical analysis and evaluation of results
6. Writing of a manuscript for the publication of the research
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7. Preparation of a Poster for the presentation of results

The type of applicant who would succeed in doing this project refers to an undergraduate
student interested in natural products and in the discovery of new drugs. Background in

pharmacology and biochemistry is desirable but not required. The applicant should be
comfortable with research and laboratory activities.
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Fellowships in Pharmacotherapeutics

You must be a Pharm.D. student who hascompleted at least the second year of professional
coursework to qualify for this Fellowship.

Judy Cheng, Pharm.D., MPH, FCCP, BCPS
Professor of Pharmacy Practice

Department of Pharmacy Practice

School of Pharmacy — Boston
judy.cheng@mcphs.edu

Research Focus

Dr. Cheng’s research focus is cardiovascular pharmacotherapy, safe medication use as well as
patient and education outcome. The majority of these projects will be carried out at Brigham
and Women’s Hospital with the Department of Pharmacy, Division of Cardiology or the Division
of General Medicine and Primary Care. This research fellowship will expose students to
different aspects/stages of clinical pharmacy research. Students will have the opportunity to
participate in clinical research activities ongoing during the time, which may include protocol
development, submission of protocol for Institutional Board Approval, data collection (via
actual patient interactions and medical chart review) and analysis, and preparation of results
for presentation. They will work with other health care professionals and gain an appreciation
that successful clinical research depends on multidisciplinary team work. Students will also
have an opportunity to observe the management and control of investigational drugs in clinical
research, as well as participation in clinical patient care rounds.

Project Description

The following are clinical research projects that Dr. Cheng is currently involved in, or will be
involved in during summer 2010. Upon selection to this fellowship program, the fellow will
discuss with Dr. Cheng regarding which particular projects they will be interested in
participating. Additional projects may be initiated between now and summer 2010, which the
fellow will also have opportunity to participate.

1. Comparative efficacy of different brands of torsemide in patients with

decompensated heart failure.
Recently, several heart failure cardiologists at Brigham and Women’s Hospital (as well as some
of their other colleagues across the country) have reported a reduction in efficacy in diuresis of
torsemide (which is supposed to be twice as potent as furosemide and has excellent
bioavailability even with significant gut edema). This observation appeared to coincide with the
switching in brand products from a large pharmaceutical wholesale purchasing agency.
Brigham and Women’s Hospital has decided to purchase torsemide from a different vendor and
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switch back to the previous brand. This study involves evaluating if there is significant change
in clinical efficacy after the brand switch.

2. Efficacy of IV versus sc versus po vitamin K in reversing warfarin effect.

In the latest American College of Chest Physician Antithrombotic Therapy Consensus
Statement, IV and sc are no longer recommended as preferred route of administration of
vitamin K in patients with supratherapeutic INR from warfarin therapy. This recommendation is
made based on pharmacologic differences among these three routes of administration of
vitamin K and not from clinical studies. However, in clinical practice, many clinicians still feel
that IV and sc administration allows faster onset of action and the risk of anaphylactic reaction
associated with parenteral administration of vitamin K is relatively low. This study will review
medical records of patients who have received IV, sc or po vitamin K for reversing warfarin
effect in real clinical practice to assess if there is any difference in real-life clinical efficacy.

3. Pharmacist Interventions for Low Literacy in Cardiovascular Diseases

This proposal describes the Pharmacist Intervention for Low Literacy in Cardiovascular Disease
(PILL-CVD) study. This investigation is designed to promote the safe and appropriate use of
medications after hospital discharge through a pharmacist-based intervention, with specific
attention to patients with inadequate health literacy. Data collection for this study has been
completed. Data analysis will begin in 2010. If the fellow chooses to be involved in this subject,
their responsibility will mostly be with data analysis and preparation of results for presentation
and publications.

Candidate who will be successful in this fellowship should be someone who will be able to work

independently, have good time management skill and be able to multi-task. A good foundation
of therapeutics knowledge, especially cardiovascular disease is very helpful.
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Michele L. Matthews, Pharm.D., CPE, RPh
Assistant Professor of Pharmacy Practice

Department of Pharmacy Practice

School of Pharmacy — Boston
michelle.matthews@mcphs.edu

Research Focus

The use of opioid analgesics for chronic noncancer pain (e.g. low back pain) has increased
significantly across the United States within the past several years. The management of pain in
this population can be challenging because many patients experience such pain without an
exact underlying etiology. Patients with chronic noncancer pain are likely to obtain pain relief
with the use of a multimodal approach to their care which in many circumstances involves the
use of opioid analgesics. The safe and effective use of opioid analgesics remains a clinical
challenge for health care providers, particularly those who practice in settings that do not
incorporate an interprofessional approach to the care of such patients. Because pharmacists
have extensive knowledge of drugs and their clinical and adverse effects, they can provide a
service that encompasses patient assessment, drug monitoring, substance abuse screening, and
patient education. With the passing of legislature to allow pharmacists to practice under
collaborative agreements, the setting of chronic pain management becomes a viable and
rationale practice environment for them to become integrated into as mid-level practitioners.
The need for improved education and monitoring of patients taking opioid analgesics for
chronic noncancer pain, in light of the increasing number of cases of misuse (leading to death in
some circumstances), provides the necessary justification for pharmacist integration into this
environment. Current research being conducted at the Brigham and Women’s Pain
Management Center involves the implementation of pharmacy services as part of a
multidisciplinary pain management program for high-risk patients on chronic opioid therapy
which will include motivational counseling, frequent urine drug screens, medication adherence
checklists, and education on substance use and misuse; and the identification of patient and
provider perceived value of pharmacist interventions in preventing medication misuse in this
population. Additionally, a project that focuses on improving the assessment and management
of patients with chronic noncancer pain on opioid therapy who are managed by their primary
care physicians will be conducted.

Project Description

This project will provide the researcher with an opportunity to work closely with a

multidisciplinary team of clinicians who specialize in pain management to improve the

assessment and management of patients with chronic noncancer pain who are on opioid

therapy. It will also provide them with an opportunity to work with primary care physicians who

manage such patients in an ambulatory care setting. The project will focus on the following

objectives:

9 Assist with the implementation of pharmacy services as part of a multidisciplinary pain

management program for high-risk patients on chronic opioid therapy which will include
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motivational counseling, frequent urine drug screens, medication adherence checklists,
and education on substance use and misuse;

1 Determine patient and provider perceived value of pharmacist interventions in
preventing medication misuse in this population; and

9 Identify compliance with a system-wide opioid policy within a primary care physician
network

To begin the research process, the researcher will be responsible for conducting a
comprehensive search of the medical literature to identify evidence-based practices that
support the integration of pharmacy services into a pain management setting. Additionally, the
researcher will take part in an ongoing evaluation of pharmacy interventions in preventing
medication misuse in a population of high-risk patients on opioid therapy. This will include
developing data collection forms and utilizing these forms to collect specific information on
such interventions. The researcher will also develop and implement surveys to identify
perceived value of pharmacist interventions in this population. As part of a separate but related
project, the researcher will be responsible for conducting retrospective medical chart audits for
patients being seen within a primary care physician network and who are currently being
managed with opioids for chronic noncancer pain. The researcher will also assist with the
development and implementation of a process to facilitate concordance with an institution-
specific opioid policy. The data obtained from these projects will be used to develop a poster
presentation and/or publication. The skills that the researcher will learn from participating in
this experience include the following:

9 Enhanced communication skills with regard to interactions with health care providers
and patients;
Enhanced written communication skills;
Improved literature searching and evaluation skills;
Improved understanding of statistical measures commonly utilized in clinical practice;
Improved understanding of the importance of documentation of clinical services;

E R N
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Alissa R. Segal, Pharm.D., C.D.E
Associate Professor of Pharmacy Practice
Department of Pharmacy Practice

School of Pharmacy — Boston
allissa.segal@mcphs.edu

Research Focus

The focus of research at this site is the assessment and implications of barriers to care, safe
medication use, and patient outcomes in adults with diabetes mellitus, particularly older adults.
Survey and outcome studies are based at the Joslin Diabetes Center within the Adult Diabetes
Section and Geriatrics Diabetes Clinic; intervention trials are based at the Diabetes and
Endocrinology Research Center.

Activities the fellow may experience includes: protocol development, submission of protocols
for Institutional Review Board approval, interaction with research subjects of approved
projects, data collection and analysis, and preparation of the results for presentation at a
national meeting.

Project Description

The project anticipated for Summer 2010 is focused on the impact of health literacy on
adherence in the populations served by the Adult Diabetes Section at the Joslin Diabetes
Center, including the Asian and Latino Initiatives. Subject recruitment, informed consent,
interviews of subjects (both in person and follow-up by telephone), contact with the subjects’
dispensing pharmacies, and subject outcome assessments are all components of this project
that the fellow may experience.

The fellow involved in this project will be expected to have successfully completed Therapeutics
I and Il and previous pharmacy work experience. This individual should be organized,
responsible, and self-motivated, and have good interpersonal communication skills that are
adaptable to working with subjects of diverse ethnic and socioeconomic populations.
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Fellowship in Psychiatric Epidemiology

Pharm.D. studerswho have completed at least the second year of professional coursewalkbe
given preferencdor this Fellowship.

Michael Montagne, Ph.D. (primary advisor)
Professor of Social Pharmacy

Department of Pharmaceutical Sciences

Senior Associate Dean of Pharmacy

School of Pharmacy — Boston
michael.montagne@mcphs.edu

Michael Angelini, Pharm.D., MA, BCPP (co-advisor)
Associate Professor of Pharmacy Practice

Department of Pharmacy Practice

School of Pharmacy — Boston

michael.angelini@mcphs.edu

Research Focus

Dr Montagne has performed research on the social and cultural aspects of drug use for almost
30 years. He has studied the meaning of drugs and their effects for users of antidepressants,
anti-retrovirals, cannabis, and psychedelic drugs and the portrayal of drugs and drug users in
mass media, including films, TV, magazines, and the new electronic world. Trained in
epidemiology, he also studies drug use on a population level, often as it relates to drug or
medicine policies in developing countries.

Dr Angelini has been working with the mentally ill for over 25 years. He has conducted research
on and published articles regarding substance dependence and geriatric issues, antipsychotic
drug interactions and the impact of health care policies on prescribing patterns. He is faculty in
pharmacy, physician assistant, medical and psychology programs within the Boston area.

Project Description
Anti-psychotic Medications: Patterns of Use and Health Policies.

The use of anti-psychotic medications has increased greatly in recent years. Health policy issues
have arisen with regard to this increase in use. Patient problems may result from inappropriate
prescribing, non-adherence, polypharmacy, and other factors in the medication management
process. The purpose of this study is to identify specific health policy research questions
relevant to anti-psychotic medications and overall adherence trends via a large patient
database. A database review and measurement of policy on outcomes of adherence would
assist in answering these questions.
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Qualifications: An interest in epidemiological and health policy oriented studies of anti-
psychotic medication use is important. Pharmacy students in 4" and 5% years given preference
due to therapeutic aspects of the study.

SURF Project Objectives & Learning Outcomes:
1. Manage and manipulate large databases (eg, Medicaid) on patient populations taking
anti-psychotic medications.

2. Develop skills in data analysis and interpretation regarding large medical databases.
3. Identify and test health policy questions related to anti-psychotic medication use.
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