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PHARMACEUTICAL SCIENCES
Program Director: Somnath Singh, BPharm., MPharm., PhD 
Program Office: Hixson-Lied Science Building, Room 119

Graduate Study in Pharmaceutical
Sciences
The graduate program in Pharmaceutical Sciences encompasses a multi-
disciplinary approach to graduate training, culminating in the MS degree.
The program is administered by the Department of Pharmacy Sciences,
School of Pharmacy and Health Professions. The program of study leads
either to a joint (dual track) Doctor of Pharmacy (PharmD)/MS or to an
MS degree only. Two types of students are envisioned as entrants in
this program. The first type consists of students who possess a B.S.
degree in pharmacy or a biological, physical or chemical science and
wish to further their education in an advanced degree program. The
second type consists of students who are currently enrolled in Creighton’s
PharmD program who want to obtain an additional advanced academic
degree during the course of their studies. The program of study is
tailored to the individual needs of each student and is based on the
background and career objectives of each student. Students are expected
to complete a series of required and elective courses and to perform
original research. Furthermore, students are required to submit a thesis
based on the outcome of their research. The program provides opportunity
for students to specialize in the following areas: pharmacology, toxicology,
pharmaceutics, pharmacokinetics, medicinal chemistry, and social and
administrative pharmacy. In addition, the program encourages student
interactions with faculty in the Departments of Biomedical Sciences,
Medical Microbiology and Immunology, and Chemistry.

Program Goals
The specific goals of this program are:

1. Graduates will be able to design and conduct research, analyze and
interpret data, and effectively communicate information both orally and
in writing to scientists and non-scientists.

2. Graduates will master the key concepts in the discipline of their interest
in pharmaceutical sciences.

3. Graduates will be able to work independently and in collaboration with
others in their area of expertise as an investigator.

4. Graduates will be prepared for progression towards an advanced higher
degree, or a career in industry, or government through classroom
learning, seminars, mentored research, and the writing of a thesis.

5. Graduates will address global perspectives and concerns that are
related to their research work.

6. Graduates will develop problem-solving skills and critical thinking
ability and apply these in developing the experimental design for
obtaining the specific aims of their thesis research.

7. Graduates will review the literature critically and provide scientifically
sound explanations and summaries of new developments in their area
of interest.

8. Graduates will demonstrate honesty, integrity, and ethical behavior in
their research and teaching.

9. Graduates will disseminate his/her work in peer reviewed journals and/
or national/international conferences.

Admission Requirements
1. A Bachelor's degree or its equivalent in pharmacy or a biological,

physical or chemical science from an accredited college or university.

2. Students who are in the PharmD program must be admitted into
the Graduate School in order to participate in the dual PharmD/MS
program in pharmaceutical sciences.

3. An overall GPA of 3.0 and the GRE score are required for all
applicants.

4. The Graduate School requires all students from countries in which
English is not the native language to demonstrate competence in
English by obtaining either a minimum overall TOEFL (Test of English
as a Foreign Language) score of 90 (no subscore lower than 20) or
IELTS (International English Language Testing System) academic
version band score of 7.5 (no subscore lower than 6.5) or Duolingo
minimum overall score of 120 (no subscore less 110).

Degrees in Pharmaceutical Sciences
• M.S., Pharmaceutical Sciences (http://catalog.creighton.edu/

graduate/graduate-programs-courses/pharmaceutical/
pharmaceutical-sciences-ms/)

• Ph.D., Pharmaceutical Sciences (http://catalog.creighton.edu/
graduate/graduate-programs-courses/pharmaceutical/
pharmaceutical-sciences-phd/)

Dual Degree
• Doctor of Pharmacy (PharmD.)/ (http://catalog.creighton.edu/

graduate/graduate-programs-courses/pharmaceutical/ms-doctor-
pharmacy-pharmd-ms/)M.S., Pharmaceutical Sciences Dual Degree
(http://catalog.creighton.edu/graduate/graduate-programs-courses/
pharmaceutical/ms-doctor-pharmacy-pharmd-ms/)

Courses
MPS 531. Chemical Basis Drug Action I. 3 credits.
This course instructs the student on the chemical basis for drug behavior,
both in vivo and in vitro. General chemical principles, physicochemical
properties, and drug-receptor interactions are used to derive structure-
activity relationships for important and commonly encountered classes
of drugs. This permits the understanding of pharmacological and
biopharmaceutical profiles of currently available drug products, and
explains the scientific rationale behind their therapeutic use. Chemically
based therapeutic case studies and structurally based therapeutic
evaluations are utilized to help students develop a scientific basis for
rational therapeutic decision-making. This practice-oriented approach,
which emphasizes the relevance of chemistry to contemporary pharmacy
practice, gives students the skills necessary to predict biological
properties and therapeutic activities of future drug molecules. This
course builds upon previously acquired knowledge of biochemistry,
pharmaceutics and basic pharmaceutical sciences principles, and
compliments concepts being addressed in pharmacology. P: BMS 301.

MPS 532. Chemical Basis Drug Action II. 2 credits.
A continuation of MPS 531/PHA 337.
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MPS 543. Basic Pharmacokinetics. 2 credits.
Pharmacokinetics is the mathematics of the time course of Absorption,
Distribution, Metabolism, and Excretion (ADME) of drugs in the body.
The biological, physiological, and physicochemical factors which
influence the transfer processes of drugs in the body also influence
the rate and extent of ADME of those drugs in the body. In many cases,
pharmacological action, as well as toxicological action, is related to
plasma concentration of drugs. Consequently, through the study of
pharmacokinetics, the pharmacist will be able to individualize therapy for
the patient.

MPS 544. Introduction to Research Methods and Biostatistics. 3 credits.
Students will identify and interpret research questions, hypotheses,
variables, sampling methods, research designs, as well as, descriptive
and inferential statistics. The emphasis is to evaluate and assess the
validity and significance of these research components so there is
appropriate interpretations of research results. The goal is for students
to become critical readers and users of research so they can practice
evidence-based pharmacy and contribute to pharmacy’s knowledge base.
Students will learn to interpret the validity and the statistics of a research
report, but will not necessarily learn to conduct research or perform
statistical calculations.

MPS 600. Ocular Pharmacology. 2 credits.
Utilization of knowledge of physiology, biochemistry and anatomy of
the eye to develop an understanding of etiology and pharmacological
therapy of various ocular diseases. Course content will include a review
of anatomy, physiology and biochemistry of the eye, pharmacokinetics
and drug delivery relevant to ocular therapy, etiology and pharmacological
treatment of ocular diseases such as glaucoma, uveitis, cataract,
retinopathy and age-related macular degeneration and cataract. Ocular
effects of systemic drugs and ophthalmic toxicology will be examined, in
addition to examining advances in ocular therapies.

MPS 602. Analytic Aspects of Pharmaceutical Sciences Research. 3
credits.
This course covers the theory, instrumentation and application
of commonly used laboratory equipment, including, absorption
spectroscopy (UV, visible and infrared); mass spectroscopy (MS), high
pressure liquid chromatography (HPLC) and nuclear magnetic resonance
(NMR), amongst others. The course will combine lectures with hands-on
laboratory exercises/demonstrations by Pharmacy Sciences faculty.

MPS 603. Introduction to Pharmaceutical Materials Science. 1 credit.
This course provides an introduction to the excipients and
inactive ingredients involved in pharmaceutical preparations. The
physicochemical, toxicologic, and regulatory properties of common
excipients will be discussed. In addition, the functional roles of common
pharmaceutical excipients will be discussed.

MPS 608. Leadership Attributes for Professional and Personal Growth. 3
credits.
Learners will gain an understanding of the theoretical and practical
aspects of leadership necessary for success in both their personal and
professional lives. They will review and discuss various theories and
approaches to leadership and personal and professional growth in a
variety of scenarios to understand their development as leaders.

MPS 617. Advanced Pharmaceutics. 3 credits.
This course will provide an in-depth study of the physical and chemical
principles which are involved in the development, formation and
stabilization of selected pharmaceutical dosage forms for optimization of
drug bioavailability and therapeutic utility.

MPS 621. Health Systems and Patient Safety. 3 credits.
This course examines structural, economic, service delivery, professional,
and patient factors influencing contemporary pharmacy practice.
This course emphasizes development of a culture of best practices in
patient safety. Included are concepts of safe patient care systems as
well as public health principles and practices in the context of public
responsibility.

MPS 633. Research Methods. 1-3 credits.
Laboratory rotations in which graduate students perform or observe
methods used in pharmaceutical and administrative sciences research.
The value of the methods and their applications to the research efforts of
the pharmaceutical sciences faculty are described in detail. P: DC.

MPS 634. Pharmaceutical Dosage Forms and Drug Delivery Systems. 2-3
credits.
Basic principles of pharmaceutical dosage forms and drug delivery
systems are taught with respect to formulating drugs for bioavailability
enhancement and drug targeting. Pertinent pharmaceutical examples
that are discussed include: Oral, parenteral, transdermal, aerosol, etc.,
with emphasis placed on their importance, formulation considerations
and ongoing research.

MPS 652. Pharmacoeconomics. 3 credits.
This course introduces fundamental pharmacoeconomic topics, defines
the terminology used in pharmacoeconomic research, and gives many
examples using case studies. Students completing this course should
be able to understand, interpret, and determine the usefulness of
pharmacoeconomic research articles and also be able to design a
pharmacoeconomic decision tree analysis.

MPS 691. Pharmaceutical Science Seminar. 1 credit.
Seminar in selected subjects for pharmaceutical sciences graduate
students. P: DC.

MPS 692. Directed Independent Study. 1-5 credits.
Supervised independent projects that may include laboratory work,
assigned readings, research papers, etc. Available in toxicology,
biopharmaceutics, medicinal chemistry, pharmacodynamics and
pharmacokinetics. P: Undergraduate or graduate stdg. and DC.

MPS 693. Directed Independent Research. 1-5 credits.
Supervised independent research for motivated students to become
involved in ongoing original research projects of the pharmaceutical
sciences faculty. P: Undergraduate or graduate stdg. and DC.

MPS 792. Pharmaceutical Sciences Discussion Series. 1-2 credits.
Graduate students in Pharmaceutical Sciences will learn how to read
journal articles for optimum retention, critically evaluate the data, and
objectively determine the paper's contribution to the over-all body of
knowledge. In addition they will gain valuable presentation and public
speaking skills.

MPS 793. Pharmaceutical Sciences Presentation Series. 1-2 credits.
This course focuses on scientific communication of research material in
various situations. Students will read and understand journal articles for
optimum retention, critically evaluate the data, and objectively determine
the paper's contribution to the over-all body of knowledge. Emphasis
will be on presenting information/research data in an appropriate and
effective manner.

MPS 797. Master's Directed Independent Research. 1-4 credits.
Supervised original research. P: DC.
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MPS 799. Master's Thesis. 1-8 credits.
Review of the literature and research data; writing of the thesis. Student
must register for this course in any term when engaged in formal
preparation of the Master's thesis; however, eight credit hours are the
maximum applicable toward the degree. P: DC.

MPS 800. Solid-State Pharmaceutics. 3 credits.
Most of the drug molecules with either large or small molecular weights
are produced and stored as solid materials. The characteristics of these
pharmaceutical solids can affect solubility, dissolution, stability, flow
properties, compressibility and hygroscopicity. This course will provide
the students with a wide range of studies on pharmaceutical solids.
This will include the definition of a solid, chemical bonding in solids,
determination of their physical properties including polymorphs and
pseudo polymorphs, physical transformations between polymorphs and
solvates, chemical reactions in solid-state and solid-solid reactions in
pharmaceutical products and process.

MPS 897. Doctoral Dir Independent Study. 1-6 credits.
Supervised independent research for motivated students to become
involved in ongoing original research projects of the pharmaceutical
sciences.


