
Graduate Studies in

Pharmaceutics

T H E O H I O S T A T E U N I V E R S I T Y
C o l u m b u s ,  O h i o

 

COLLEGE OF PHARMACY

 



Pharmaceutics Graduate Specialization in the College of Pharmacy 
 

Page 2 

Table of Contents 

 

THE OHIO STATE UNIVERSITY.............................................................................................4 

DIVISION OF PHARMACEUTICS............................................................................................5 

What is Pharmaceutics?.............................................................................................................5 

Pharmaceutics at Ohio State .....................................................................................................5 

PHD DEGREE CURRICULUM ..................................................................................................5 

Background and Prerequisites ..................................................................................................5 

Program.......................................................................................................................................6 

Committees..................................................................................................................................7 

Candidacy Examination Policy .................................................................................................7 
 

Written Part.............................................................................................................................. 7 
 
Proposal Evaluation Criteria ..................................................................................................9 
 
Oral Part ...................................................................................................................................9 

 
 Graduate School Policy............................................................................................................9 

Normal Progress for Graduate Students in Doctoral Program .............................................9 

MS WITH THESIS CURRICULUM+ ......................................................................................10 

Background and Prerequisites ................................................................................................10 

Program.....................................................................................................................................10 

MS WITHOUT THESIS CURRICULUM+..............................................................................11 

Background and Prerequisites ................................................................................................11 

Program.....................................................................................................................................11 

COMBINED PHARMD / PHD DEGREE CURRICULUM....................................................13 
 

Rationale ....................................................................................................................................13 



Pharmaceutics Graduate Specialization in the College of Pharmacy 
 

Page 3 

Application ................................................................................................................................13 

Admission ..................................................................................................................................14 
 

Curriculum ............................................................................................................................... 15 
 
Pharm.D./Ph.D. Sample Program-Pharmaceutics ............................................................... 17 

FINANCIAL SUPPORT ....................................................................................................... 18-19 
 Graduate Associates 
Translational Science Ph.D. Specialization 
Background and Prerequisities 
Application 
Required Courses for the Ph.D. Program 
Elective Courses of the Ph.D. Part of the TS Specialization 

PHARMACEUTICS GRADUATE FACULTY AND THEIR RESEARCH....................... 20 
 
Kristy Ainslie, Assistant Professor       20 
Jessie L.-S. Au, Distinguished University Professor     21 
Kenneth Chan, Professor 22 
James T. Dalton, Professor (GTX)       23 
Sylvan G. Frank, Professor and Assoc. Dean      24 
William L. Hayton, Professor, Assoc. Dean and Acting Chair   25 
Mamuka Kvaratskhelia, Associate Professor      26 
Robert Lee, Professor         27 
Mitch Phelps, Assistant Professor       28 
Thomas Schmittgen, Associate Professor      29 
M. Guillaume Wientjes, Professor       30 
 
Participating Graduate Faculty and Their Research     31-32 
 John C. Byrd, MD 
 Ram Ganapathi, Ph.D. 
 Guido Marcucci, MD 
 L. James Lee, Ph.D. 
 Peng George Wang 
 Wolfgang Sadee, Dr.rer.nat 

TO APPLY ...................................................................................................................................33 
 
Faculty............................................................................................................................................33 
 Jeffrey Johnston, Ph.D. 
 Zhongfa Liu, Ph.D. 

PH.D. GRADUATES...................................................................................................................34 



Pharmaceutics Graduate Specialization in the College of Pharmacy 
 

Page 4 

 

Course Schedule 
      ------- 09-10 --------- ------- 10-11 --------- 

Course Units Instructor Fall Winter Spring Sumr Fall Winter Spring Sumr 
Pharmacy 801 3 Kvaratskhelia   Arr       Arr     
Pharmacy 802 4 Phelps   Arr          
Pharmacy 803 3 Au/Wientjes          arr   
Pharmacy 804 3 Ainslie       arr     
Pharmacy 805 3 Schmittgen       arr     
Pharmacy 806 4 Chan/Liu/Phelps    arr         
Pharmacy 807 3 Lee          arr   
Pharmacy 808 3 Wientjes/Hayton    arr         
Pharmacy 809 3 Frank arr               

 

The Ohio State University 
 

Ohio State is the major comprehensive university in the state of Ohio.  Through its central 
campus in Columbus, four regional campuses, Agricultural Technical Institute, educational 
telecommunications programs, cooperative extension service, and health care programs, the University 
serves the entire state.  As a major land grant university, Ohio State is also a national resource.  Its 
fundamental purpose -- in teaching, research and public service -- is to enhance the quality of human 
life through development of each individual's capacity for enlightened understanding, thinking, and 
acting.  Through the dissemination of knowledge, the University not only serves the individual but also 
acts as a force to shape society for the common good.  As such, it is also a significant international 
resource. 

The Ohio State University is located on an attractive campus central to all activities in the city 
of Columbus and the State of Ohio.  The city and University provide significant cultural, social and 
athletic variety.  Because of our central location, we are able to attract numerous scientists and 
educators from all parts of the United States and the world to conduct research on a variety of topics.  
Columbus is characterized by a relatively low cost of living for a metropolitan area of its size.  There is 
ample variety in rental apartments, including University-sponsored graduate dormitories and married 
student housing. 

Ohio State is a comprehensive enterprise, offering more than 7,500 courses through its eleven 
colleges, six schools and Graduate School, and encompassing many research centers, laboratories, and 
libraries.  Ohio State has the largest recreation and intramural sports program in the nation. 

As Ohio's major land-grant institution, considerable resources are devoted to public service and 
to ensure accessibility to all qualified Ohio residents.  Within Ohio at least three other principal roles 
are played by the University: as the state's center for graduate and professional education, Ohio State 
grants nearly 60 percent of all doctoral degrees awarded by Ohio's state-assisted universities; Ohio 
State is home to Ohio's major chemical and biomedical research centers and the medical teaching 
complex, The Ohio State University Hospital; and Ohio State serves communities throughout Ohio 
through the Cooperative Extension Service of the College of Agriculture. 
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Division of Pharmaceutics 

What is Pharmaceutics? 
Pharmaceutics is the science of drug delivery.  In a broad sense, it involves: preparation and 

stability of suitable dosage forms, design and evaluation of dosing regimens and dosage forms 
(delivery systems) that overcome barriers and optimize drug action (and minimize adverse effects), 
understanding barriers that influence drug absorption and prevent drug reaching its site of action, 
quantitative characterization of both the drug concentration-effect relationship and the concentration-
time profile of the drug after it enters the body.   

Pharmaceutics is truly multidisciplinary.  The underlying sciences include: physical chemistry, 
biochemistry, analytical chemistry, mathematics, chemical engineering, molecular and cellular 
biology, pharmacology, anatomy and physiology.  Division faculty maintain ongoing joint projects 
with faculty in the Colleges of Medicine, Veterinary Medicine, Engineering, and with faculty at other 
institutions; some division faculty are members of the Comprehensive Cancer Center - Cancer Hospital 
and Research Institute. 

Pharmaceutics at Ohio State 
The division consists of ten regular and eleven joint and adjunct graduate faculty members, 

four of whom hold the designation of Fellow in the American Association of Pharmaceutical 
Scientists.  There are fourteen postdoctoral students and 30 graduate students.  Faculty in the division 
are recognized nationally and locally in cancer chemotherapy, drug delivery systems, 
pharmacokinetics, pharmacodynamics, HIV replication, and physical pharmacy.  Members of the 
faculty have extramural funding to support their research programs.    

PhD Degree Curriculum+ 
A minimum of 54 quarter hour credits of graduate level course work is required for the Ph.D. 

degree; there is no foreign language requirement.  Flexibility in the program allows students to prepare 
for a variety of career goals.  This is achieved by requiring every student to take a common core of 
courses with the remainder of the program consisting of approved electives.  Each student presents one 
seminar per year, beginning with the second year of study.   

Background and Prerequisites 
One year of college level calculus and analytical geometry. 
 
Course work in the statistical analysis of data is required (5 units minimum).  There are multiple 
pathways by which this requirement may be met.  Courses available at Ohio State include Molecular 
Genetics 650 (5 units), Statistics 528/529/530 (3/3/3 units), Public Health 701/702/703 (4/4/4 units). 
 
Course work in biological science appropriate to the program of study is required (6 units minimum).  
Courses in Biochemistry, Molecular Biology, Cell Biology of Molecular Genetics are appropriate.  
Possibilities include:  Chemistry 761/762 (3/3 units), Advanced Biochemistry; Biochemistry 613/614 

                                                           
+Prior to passing the candidacy exam, full-time students supported as Graduate Teaching Associates 
and Graduate Research Associates are required by the college to enroll for 14 units per quarter; 
Graduate Fellows are required to enroll for 15 units per quarter.  After passing the candidacy exam, 
all full-time students should enroll in 3 units per quarter.  The variable unit courses Pharmacy 993 
(used before the candidacy examination is passed) and Pharmacy 999 (used after the candidacy exam 
is passed) may be used to achieve these totals. 
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(4/4 units), Biochemistry & Molecular Biology; Molecular Genetics 607/608 (3/3 units), Cell 
Biology/Genes & Development. 
 
Course work in physical chemistry is required (6 units minimum): Chemistry 531/532 (3/3 units) or 
Biochemistry 721.01/721.03 (3/3 units) or similar courses in Physical Chemistry are acceptable. 

Program 
A. Required of all students: 

 
Seminar* Pharmacy 850.01 V* 
 

B. Five courses taught by division faculty from the following list (15-17 units): 
  Units 
Biomedical Proteomics and Mass Spectrometry Pharmacy 801 (Kvaratskhelia) 3 
Pharmacokinetics Pharmacy 802 (Phelps) 4 
Disposition of Xenobiotics Pharmacy 803 (Au, Wientjes) 3 
Drug Transport Pharmacy 804 (Ainslie) 3 
Pharmaceutical Biotechnology Pharmacy 805 (Schmittgen) 3 
Advanced Bioanalysis Pharmacy 806 (Chan, Liu, Phelps) 4,2 
Drug Equilibria in Biological Systems Pharmacy 807 (Lee) 3 
Pharmacokinetic-Pharmacodynamic Models Pharmacy 808 (Wientjes, Hayton) 3 
Delivery Systems Pharmacy 809 (Frank) 3 
 

C. Electives, to make a total of at least 54 units of graded graduate level courses. Any graduate 
level science course is acceptable upon discussion with the student’s advisor.  Some 
possibilities:  

  Units 
Additional Division Courses 
Biochemistry and Molecular Biology Biochemistry 615 4 
Molecular Genetics: Regulation of Gene Expression Biochemistry 702 3 
Molecular Biology Laboratory Biochemistry 710 5 
Physical Biochemistry Biochemistry 721.02 3 
Advanced Biochemistry:  Proteins Biochemistry 761 3 
Advanced Biochemistry:  Enzymes Biochemistry 762 3 
Advanced Biochemistry:  Membranes and Bioenergetics Biochemistry 763 2 
Advanced Biochemistry:  Physical Biochemistry Biochemistry 765 3 
Advanced Biochemistry:  Nucleic Acids Biochemistry 766 3 
Biological Transport Biomedical Engn. 721 3 
Biomedical Informatics I Biomed Info 730 3 
Biomedical Informatics II Biomed Infor 731 3 
Spectroscopic Methods in Organic Chemistry Chemistry 632 3 
Advanced Organic Chemistry I Chemistry 731 3 
Chemical Kinetics I Chemistry 875 3 
Chemical Kinetics II Chemistry 876 3 
Thermodynamics Chemistry 881 3 
Statistical Thermodynamics Chemistry 882 3 
Kinetics and Diffusion Mat. Sci. Engn. 732 4 
Partial Diff. Eqns. and Boundary Value Problems Mathematics 512 3 
Introductory Virology Microbiology 649 3 
Animal Cell Culture Techniques Microbiology 655 5 
                                                           
*V = variable; all 850.01 units may be applied.  Enrollment in Pharmacy 850.01 is required one quarter 

per academic year throughout the program of study beginning in year 2; enrollment in 
Pharmacy 850.02 is required for all other quarters that it is offered. 
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Molecular Immunology Lecture Microbiology 723.01 3 
Molecular Immunology Laboratory Microbiology 723.02 3 
Molecular Genetics: DNA Transactions Molecular Genetics 701 3 
Advances in Cell Biology Molecular Genetics 705 3 
Fundamentals of Oncology Pathology 640 4 
General Pharmacology Pharmacology 600 3 
Isolation Techniques in Research Pharmacy 789 5 
Principles of Radioisotope Tracer Techniques Pharmacy 800.01 3 
Laboratory in Radioisotope Tracer Techniques Pharmacy 800.02 2 
Advanced Medicinal Chemistry Pharmacy 835 3 
Molecular Pharmacology of Drug Receptor Interaction Pharmacy 870 3 
Organ System Physiology I Physiology and Cell Bio 601 5 
Organ System Physiology II Physiology and Cell Bio 602 5 
Humane Preparation and Use of Animals for... Vet Bio 610 3 

Physiologic Investigation 
 
D. Dissertation research, Pharmacy 999, to make a total of 135 units total beyond the 

baccalaureate degree or 90 units beyond the master's degree. 

Committees 
Committees involved in each students doctoral program are the Advisory Committee, the 

Candidacy Examination Committee, the Dissertation Committee, and the Final Oral Examination 
Committee.  See Section II.6 of the University Graduate School Handbook for information on the 
composition and responsibilities of these committees.  All of the committees are composed of the 
adviser, who must be a Category P graduate faculty member, and at least three or four authorized 
graduate faculty members who must be either Category M or Category P.  The adviser must be a 
member of the graduate faculty of the Division of Pharmaceutics and, for the two examination 
committees, at least one member other than the adviser shall be a regular faculty member with at least 
a 50% time appointment in the Division of Pharmaceutics (minutes of graduate faculty meeting, May 
27, 1993).  The composition of the examination committees must be approved by the Graduate and 
Research Committee of the college; names of proposed committee members must be submitted to 
Kathy Brooks’ office at least two weeks before submission of the “Doctoral Notification of Candidacy 
Examination” form or the “Application to Graduate” form to the graduate school. 
 
Candidacy Examination Policy 
 
The purpose of the candidacy examination is to determine whether graduate students have achieved the 
competency level and capacity to carry out pharmaceutical research at the doctoral level.  The exam 
tests for a broad knowledge base in the area of pharmaceutics and the capability for critical thinking 
about pharmaceutical problems.  This includes the ability of the student to analyze experimental data, 
to form hypotheses and design experiments to test them, and to critically review the pharmaceutical 
literature.  The candidacy exam generally does not test recall of specific information presented in 
course work, although students are presumed to have mastered knowledge and concepts presented in 
courses.  The candidacy examination must be completed by the end of the third year of full-time study. 

The candidacy examination is composed of a written part and an oral part.  The written part must be 
passed before the oral part can be taken. Both parts of the Candidacy Examination will be conducted 
by the student's Candidacy Examination Committee.  The committee must be composed of four 
graduate faculty (not counting the Graduate School Representative) and at least three members of the 
committee shall be regular faculty members with at least a 50% time appointment in the Division of 
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Pharmaceutics.  The student’s advisor will chair the Committee and committee members will be 
selected by the student in consultation with the advisor.   

Written Part 

To be eligible to take the examination, students generally should have completed all course work and 
have a cumulative grade point average of 3.00 or higher.  The written examination requires the student 
to prepare an original research proposal in the area of pharmaceutics.  The proposal may, but does not 
have to, be in the dissertation research area.  Instructions for preparation of the proposal: 

Include sufficient information to permit an effective review without reviewers having to refer to the 
literature. Brevity and clarity are considered indicative of an applicant’s approach and ability. Sections 
(1) through (3) are not to exceed 11 pages including all tables and figures (reference list excluded).  
Adhere to the following format limits:  use 1” margins for top, bottom and sides; letter height must not 
be smaller than 11 point; type density must be no more than 15 characters per inch (cpi); no more than 
6 lines of type must be within a vertical inch.  References should be cited by number in the text and 
listed at the end in the order of appearance in the text.  Each reference must include the title, names of 
all authors, book or journal, volume number, page numbers, and year of publication. The reference 
should be limited to relevant and current literature; it is important to be concise and to select only 
those literature references pertinent to the proposed research. 

Follow the format below:  

1. Specific Aims. State the specific purposes of the research proposal and the hypotheses to be tested. 
In general, this section of the document should be 0.5 to 1 page in length. 

2. Background and Significance. Sketch briefly the background to the proposal. State concisely the 
importance of the research described by relating the specific aims to broad, long-term 
objectives. Be sure to summarize your progress if any to date. This section should be concise, 
directed toward the aims of the project, and no more than 5 pages in length. 

3. Research Design and Methods.  This section is the most critical portion of the proposal and should 
be 5 to 7 pages in length.  Extensive experimental detail (e.g., buffer components, sources of 
equipment and chemicals, injection volumes) is not required.  Emphasis on rationale for the 
chosen model(s), experimental groups, positive and negative controls, data analysis, and 
possible outcomes is essential.  Provide a description of: 

o Research design and the procedures to be used to accomplish the specific aims; 

o Tentative sequence for the investigation; 

o Statistical procedures by which the data will be analyzed;  

o Potential experimental difficulties should be discussed together with alternative 
approaches that could achieve the desired aims.  

The proposal must be the product of the student; limited discussion with the advisor is allowed.  The 
completed proposal will be evaluated by the members of the Candidacy Examination Committee; the 
Committee must unanimously agree that the proposal meets their expectations. If the written proposal 
is not unanimously approved, the Candidacy Examination Committee will meet with the student to 
discuss improvements that should be made to the document.  A second and final proposal will be 
prepared by the student and evaluated by the original Committee.  The second proposal may be a new 
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proposal or a revision of the first proposal.  Failure of the second proposal to gain the approval of the 
Committee disqualifies a student from advancement to doctoral candidacy status. 

Proposal Evaluation Criteria 

Significance Does this study address a scientifically important problem? If the aims of the proposal are 
achieved, how will scientific knowledge be advanced? How would the proposed studies add to the 
existing concepts or methods in the field? Does the proposal employ novel concepts, approaches or 
methods? 

Approach Are the conceptual framework, design (including composition of study population), 
methods, and analyses adequately developed, well-integrated, and appropriate to the aims of the 
project? Are problem areas acknowledged and alternative tactics considered?  

Oral Part 

The oral part of the examination must occur within one month of approval of the written proposal.  The 
purpose of the oral exam is to further evaluate the student's knowledge and capacity for critical 
thinking about pharmaceutical problems.  While the written proposal may function as a starting point 
for the examination, questions from examiners will not be constrained to the proposal.  If a prepared 
oral presentation of the proposal is made to the examination committee (not required), it must be made 
prior to the oral examination.  Questioning of the student should occupy the entire period of the 
examination. Upon recommendation by the Candidacy Examination Committee, a student failing the 
oral exam will be permitted to retake the oral exam, which must be taken during the subsequent 
quarter; a maximum of two examinations will be allowed.  A second failure of the oral examination 
disqualifies a student from advancing to doctoral candidacy status. 

Graduate School Policy 
See Section II.6.4, Graduate School Handbook, for important information about the candidacy 

examination. 

Normal Progress for Graduate Students in Doctoral Program 
1.  Students holding half-time associateship appointments are expected to complete an average of 9 

units of course work (excluding S/U graded courses) per quarter during the initial quarters of 
enrollment until their program of study is completed.  Grades of B or better are expected in 
required courses. 

2.  Students are expected to schedule the candidacy examination promptly after completion of course 
work.  The candidacy examination should be completed by the end of the third year of study. 

3.  Students are expected to make progress on their dissertation research.  Evidence of such progress 
includes publication of papers and abstracts, written research reports, and presentations at local, 
regional and national scientific meetings.  

4.  Students are expected to complete all requirements for the Ph.D. degree within 20 quarters. 
5.  Students not making normal progress, determined during the annual review process, will be 

considered by division faculty at a faculty meeting for reassessment of status in the graduate 
program.  Possible changes in status include enrollment in the M.S. degree program and/or 
discontinuation of enrollment.  If the student is supported by division funds (GTA or Fellowship), 
determination will be made of whether support will be continued. 
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MS With Thesis Curriculum+ 

 
A minimum of 48 quarter hour credits of graduate level course work is required for the MS 

degree.  Each student presents one seminar per year, beginning with the second year of study.   

Background and Prerequisites 
 
One year of college level calculus and analytical geometry. 
 
Course work in the statistical analysis of data is required (5 units minimum).  There are multiple 
pathways by which this requirement may be met.  Courses available at Ohio State include Molecular 
Genetics 650 (5 units), Statistics 528/529/530 (3/3/3 units), Public Health 701/702/703 (4/4/4 units). 
 
Course work in biological science appropriate to the program of study is required (6 units minimum).  
Courses in Biochemistry, Molecular Biology, Cell Biology of Molecular Genetics are appropriate.  
Possibilities include:  Chemistry 761/762 (3/3 units), Advanced Biochemistry; Biochemistry 613/614 
(4/4 units), Biochemistry & Molecular Biology; Molecular Genetics 607/608 (3/3 units), Cell 
Biology/Genes & Development. 
 
Course work in physical chemistry is required (6 units minimum): Chemistry 531/532 (3/3 units) or 
Biochemistry 721.01/721.03 (3/3 units) or similar courses in Physical Chemistry are acceptable. 

Program 
A. Required of all students: 

 
Seminar* Pharmacy 850.01 (Johnston) V* 
 

B. Three courses taught by division faculty from the following list (9-11 units): 
 
  Units 
Biomedical Proteomies and Mass Spectrometry Pharmacy 801 (Kvaratskhelia) 3 
Advanced Pharmacokinetics Pharmacy 802 (Phelps) 4 
Disposition of Xenobiotics Pharmacy 803 (Au, Wientjes) 3 
   in Biological Systems 
Drug Transport Pharmacy 804 (Ainslie) 3 
Pharmaceutical Biotechnology Pharmacy 805 (Schmittgen) 3 
Bioanalytical Methods Pharmacy 806 (Chan) 4 
Drug Equilibria in Biological Systems Pharmacy 807 (Lee) 3 
Pharmacokinetic-Pharmacodynamic Models Pharmacy 808 (Wientjes, Hayton) 3 
Delivery Systems Pharmacy 809 (Frank) 3 

 
C. Electives and thesis research (Pharmacy 993) to make a total of 48 units. 
 
D. Final oral examination as described in the Graduate School Handbook. 
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MS Without Thesis Curriculum+ 

Under extenuating circumstances, the advisor, in concurrence with the student, may petition the 
GRC to complete the program under the nonthesis option.  A minimum of 48 quarter hour credits of 
graduate level course work is required.  Each student presents one seminar per year, beginning with the 
second year of study.   

Background and Prerequisites 
 
One year of college level calculus and analytical geometry. 
 
Course work in the statistical analysis of data is required (5 units minimum).  There are multiple 
pathways by which this requirement may be met.  Courses available at Ohio State include Molecular 
Genetics 650 (5 units), Statistics 528/529/530 (3/3/3 units), Public Health 701/702/703 (4/4/4 units). 
 
Course work in biological science appropriate to the program of study is required (6 units minimum).  
Courses in Biochemistry, Molecular Biology, Cell Biology of Molecular Genetics are appropriate.  
Possibilities include:  Chemistry 761/762 (3/3 units), Advanced Biochemistry; Biochemistry 613/614 
(4/4 units), Biochemistry & Molecular Biology; Molecular Genetics 607/608 (3/3 units), Cell 
Biology/Genes & Development. 
 
Course work in physical chemistry is required (6 units minimum): Chemistry 531/532 (3/3 units) or 
Biochemistry 721.01/721.03 (3/3 units) or similar courses in Physical Chemistry are acceptable. 

Program 
A. Required of all students: 

 
Seminar* Pharmacy 850.01 V* 
 

B. Five courses taught by division faculty from the following list (15-17 units): 
 
  Units 
Biomedical Proteomies and Mass Spectrometry Pharmacy 801 (Kvaratskhelia) 3 
Pharmacokinetics Pharmacy 802 (Phelps) 4 
Disposition of Xenobiotics Pharmacy 803 (Au, Wientjes) 3 
   in Biological Systems 
Drug Transport Pharmacy 804 (Ainslie) 3 
Pharmaceutical Biotechnology Pharmacy 805 (Schmittgen) 3 
Bioanalytical Methods (lecture; lab) Pharmacy 806 (Chan) 4,2 
Drug Equilibria in Biological Systems Pharmacy 807 (Lee) 3 
Pharmacokinetic-Pharmacodynamic Models Pharmacy 808 (Wientjes, Hayton) 3 
Delivery Systems Pharmacy 809 (Frank) 3 

                                                           
*V = variable; all 850.01 units may be applied.  Enrollment in Pharmacy 850.01 is required 

one quarter per academic year throughout the program of study beginning in year 2; 
enrollment in Pharmacy 850.02 is required for all other quarters of each year. 
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C. Electives, to make a total of at least 48 units of graded graduate level courses. Some 

possibilities:  
  Units 
Additional Division Courses 
Biochemistry and Molecular Biology Biochemistry 615 4 
Molecular Genetics: Regulation of Gene Expression Biochemistry 702 3 
Molecular Biology Laboratory Biochemistry 710 5 
Physical Biochemistry Biochemistry 721.03 3 
Advanced Biochemistry;: Proteins Biochemistry 761 3 
Advanced Biochemistry: Enzymes Biochemistry 762 3 
Advanced Biochemistry: Membranes and Bioenergetics Biochemistry 763 2 
Advanced Biochemistry: Physical Biochemistry Biochemistry 765 3 
Advanced Biochemistry: Nucleic Acids Biochemistry 766 3 
Biological Transport Biomedical Engn. 721 3 
Biomedical Informatics I Biomedical Info 730 3 
Biomedical Informatics II Biomedical Info 731 3 
Spectroscopic Methods in Organic Chemistry Chemistry 632 3 
Advanced Organic Chemistry I Chemistry 731 3 
Chemical Kinetics I Chemistry 875 3 
Chemical Kinetics II Chemistry 876 3 
Thermodynamics Chemistry 881 3 
Statistical Thermodynamics Chemistry 882 3 
Expository Writing for Graduate Students English 501 5 
Kinetics and Diffusion Mat. Sci. Engn. 4 
Partial Diff. Eqns. and Boundary Value Problems Mathematics 512 3 
Fundamentals of Medical Immunology Med Micr Immun 701 3 
Introductory Virology Microbiology 649 5 
Animal Cell Culture Techniques Microbiology 655 5 
Molecular Immunology Lecture Microbiology 723.01 3 
Molecular Immunochemistry Laboratory Microbiology 723.02 3 
Molecular Genetics: DNA Transactions Molecular Genetics 701 3 
Advances in Cell Biology Molecular Genetics 705 3 
Fundamentals of Oncology Pathology 640 4 
General Pharmacology Pharmacology 600 3 
Isolation techniques in Research Pharmacy 789 5 
Principles of Radioisotope Tracer Techniques Pharmacy 800.01 3 
Laboratory in Radioisotope Tracer Techniques Pharmacy 800.02 2 
Advanced Medicinal Chemistry Pharmacy 835 3 
Drug Receptor Theory Pharmacy 870 3 
Organ System Physiology I Physiology and Cell Bio 601 5 
Organ System Physiology II Physiology and Cell Bio 602 5 
Humane Preparation and Use of Animals ... Vet Bio 610 3 
 For physiologic investigation 
 

D. Final written examination as described in the Graduate School Handbook. 
The written examination will be prepared by the student's advisor and by one other member of the 
pharmaceutics graduate faculty. 
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Combined Pharm.D. / Ph.D. Program 
http://pharmacy.osu.edu/services/students/smanual.cfm 

Rationale 

The combination of advanced professional (Pharm.D.) and research (Ph.D.) education in pharmacy and 
the pharmaceutical sciences prepares outstanding students for careers in academic pharmacy and 
pharmaceutical research. 
 
In the combined program, highly motivated students earn the Pharm.D. and Ph.D. degrees in less time 
than completion of the degrees separately.  Some course work is credited toward both degrees, and the 
calendar year is fully utilized for completion of degree requirements; e.g., summer quarters are devoted 
to research.  Both degrees can be completed after seven years of dedicated effort. 
 
Application 

A separate application must be submitted to the Pharm.D. Program, the Ph.D. Program, and the 
Combined Program; i.e., three applications.  Applications to the Pharm.D. and Ph.D. Programs should 
contain a notice affixed to the cover page indicating that an application has been submitted to both 
programs, for future application to the combined program.  Applicants for the Combined Program must 
first be admitted both by the Ph.D. Program and by the Pharm.D. Program prior to seeking the 
approval for the combined program.  Students who have not yet been admitted separately to both 
programs should contact the Admissions Office (Room 150 Parks Hall for Pharm.D.; Room 217C 
Parks Hall for Ph.D.) to obtain the relevant admission applications.  Students currently enrolled in one 
of the programs must apply for admission to the other program; application should be made early to 
optimize the time saving advantage of the combined program.   

Once the applicant has been admitted to both the Pharm.D. and the Ph.D. Programs, application 
is then made to the Combined Program, which simply entails completion of the top portion of the 
“Combined Graduate / Undergraduate or Professional Program” Form. The form must then be 
approved and signed by the Graduate Research Committee Chairperson and by the Pharm.D. 
Admissions Committee Chairperson, and submitted to the Graduate School. 
 
Pharm.D. Application.  Students must have completed prerequisites and a general education (liberal 
education ) curriculum.  Admission to the Pharm.D. program is competitive based on a faculty 
committee review of the following:  

• Performance in prerequisite course work and overall GPA 
• Cumulative and math/science grade-point averages 
• Pharmacy College Admission Test (PCAT) scores 
• Competency in English for non-native English speakers (refer to current requirements for 

Pharm.D. Program admission) 
• Full disclosure of prior misdemeanor or felony convictions 
• Personal statements completed by the applicant 
• Extracurricular leadership and work experience 
• Letters of recommendation (three required) 
• Personal interviews 

 
Applications for admission in the subsequent year (Autumn Quarter) are available in August.  The 
deadline for the submission of applications is January 1.  Early submission of application materials 
will permit the Admissions Committee to make a decision about an interview invitation.  Applications 
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must be submitted via the centralized application service.  Please visit www.pharmcas.org to apply or 
obtain more information.  
 
Ph.D. Application.  The minimum academic criteria for admission include:  

• Credentials documenting prerequisite academic work that gives evidence of ability to pursue a 
graduate program in one of the pharmaceutical sciences 

• An earned 4-year baccalaureate or higher degree from an accredited college or university prior 
to beginning graduate studies 

• A cumulative grade point average equivalent to at least 3.0 on a 4.0 scale in all prior 
undergraduate college level course work.  A 3.0 graduate GPA is required for completed 
graduate- and graduate-professional-level work or a graduate degree.  For those who do not 
hold a completed bachelor’s degree, but have completed the first year of the Pharm.D. Program 
a 3.5 GPA in all undergraduate work is required along with a minimum 3.0 GPA in Pharm.D. 
course work. 

• GRE (Graduate Record Exam) scores are required of all applicants. 
• International Applicants and those who have held the status of U.S. Permanent Resident for 

less than one year must meet the current division and Graduate School minimum English 
proficiency requirements. 

 
Admission 

Students accepted into the Combined Pharm.D. / Ph.D. Program are admitted by the Graduate School, 
the Graduate Studies Committee and designated division, and the Pharm.D. Admissions Committee.  
The University Admissions Office receives application material, determines when the application is 
complete, calculates the official GPA, and notifies the applicant of the admission decision.  For 
additional information, see Section II-7 of the Graduate School Handbook, accessible via the following 
link: 
http://www.gradsch.ohio-state.edu/Depo/PDF/Handbook/Handbook.pdf. 
 

Adviser.  At the time of admission to the Combined Program, a Graduate Faculty member is 
appointed to advise the student, following the guidelines of the individual graduate program.  The 
graduate adviser may be the same as the student’s Pharm.D. Program adviser. 

Monitoring Progress.  The Pharm.D. Program Committee is responsible for monitoring 
progress of the student toward the Pharm.D. degree (see Student Manual 
http://pharmacy.osu.edu/services/students/smanual.cfm).  The Graduate Studies Committee and the 
student’s graduate adviser are responsible for monitoring progress toward the Ph.D. degree.  A 
statement describing the student’s goals, objectives, and general plan for completing both degrees must 
be deposited in the Graduate School by the end of the first quarter of enrollment in the Combined 
Program. 

Course Load.  The number of credit hours a Combined Program student attempts each quarter 
is determined by the student and the adviser(s) and must be consistent with the course loads described 
in Section II.2.1 of the Graduate School Handbook and by the Pharm.D. Program. 

Schedule Approval.  Students may access the University Registrar’s web site to obtain 
information about online registration.  The student consults with the adviser(s) about course selection. 

Withdrawal.  Students who are denied further registration in, or who withdraw from, the 
graduate portion of their combined program may either retain their graduate credit in the Graduate 
School should they reenroll at a later time, or transfer that graduate credit earned to the Pharm.D. 
program, subject to the rules of the Pharm.D. Program. 
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Course Credit.  The student’s adviser(s) must designate the courses to be completed for 
graduate credit only, the courses to be completed for Pharm.D. degree credit only, and the courses 
counted for credit in both programs. 

Cumulative Point-Hour Ratio.  A student enrolled in the Combined Program has two 
cumulative point-hour ratios, one including all credit counted toward the Ph.D. degree and one 
including all credit counted toward the Pharm.D. degree. 

Academic Standards.  The academic standards stated in Section II.4 of the Graduate School 
Handbook apply to Combined Program students. 

Doctoral Degree Requirements.  A student enrolled in the Combined Program must submit 
the Application to Graduate form to the Graduate School no later than the second Friday of the quarter 
in which graduation is expected.  All doctoral degree requirements apply to students enrolled in the 
Combined Program  (Sections II.5 and II.6 of the Graduate School Handbook). 
 
Curriculum 

During the first four years the focus is on the requirements for the Pharm.D. degree.  During academic 
years 1-3 (designated as P1-P3 in the Pharm.D. Program), the required course work for the Pharm.D. 
degree is completed.  This rigorous series of courses will fully occupy the effort of most students.  
During academic years 1-3 a limited number of courses for the Ph.D. Program may be taken as 
Pharm.D. Program electives.  Summer quarters during years 1-3 may be used to complete courses for 
the Ph.D. Program and for research.  Experiential course work for the Pharm.D. degree is completed 
during year 4 and the Pharm.D. degree is awarded at the end of Spring Quarter, year 4.  Experiential 
training for the Pharm.D. degree may include up to two months of “non-patient contact” experience 
and a research rotation is appropriate for combined-program students. 

Course work toward the Ph.D. degree is completed typically during years 5 and 6, and the Ph.D. 
candidacy exam is taken upon completion of course work.  Dissertation research and preparation of the 
Ph.D. dissertation are then completed followed by the final examination and awarding of the Ph.D. 
degree.  While the Pharm.D. curriculum is completed in a lock-step fashion, the time to complete the 
Ph.D. Program is necessarily variable due to alternate-year availability of some courses and the 
variability in the time required to complete the dissertation.  The following table outlines the 
requirements for the two degrees and their coordination over time.  Shaded cells represent quarters 
during which combined program students would generally receive financial support (see Financial 
Support section below). 
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aStudents may hold a GRA appointment which requires enrollment, or may be compensated for time 
worked (hourly employee) which does not require enrollment. 
bUp to two months may be non-patient contact, and a research rotation is encouraged for two months 
of the experiential component of the Pharm.D. program. 
cFor example; the exam may be scheduled during any quarter after completion of graduate program 
course work. 
dThese “years” are flexible in length and depend on rate of progress on dissertation research. 
Example Program 

The following tables illustrate courses of study for the combined degree program with emphasis in 
Pharmaceutics.  This is only an example; flexibility is permitted in the scheduling of course work. 

 

 Quarter 
  
  
Year Autumn Winter Spring Summer 

1 Pharm D Courses Pharm D Courses Pharm D Courses Researcha 

2 Pharm D Courses Pharm D Courses Pharm D Courses Researcha 
3 Pharm D Courses Pharm D Courses Pharm D Courses Researcha 

4 Pharm D 
Experientialb 

Pharm D 
Experientialb 

Pharm D 
Experientialb 
Pharm D Degree 

Research 

5 PhD Courses PhD Courses PhD Courses Research & 
PhD Courses 

6+d Candidacyc 
Exam 

Research & 
PhD Courses 

Research & 
PhD Courses 

Research & 
PhD Courses 

7+d Dissertation 
Research 

Dissertation 
Research 

Dissertation 
Research 

Final Exam for PhD 
degree 
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Pharm.D. / Ph.D. Sample Program - Pharmaceutics 

 

 Quarter 
Year Autumn Winter Spring Summer 

1 

Pharm 601    (3) 
Pharm 605    (3) 
Pharm 621    (4) 
Pharm 661    (3) 
Pharm 664    (1) 
Physiol 604   (4) 
TOTAL       17 

Pharm 602    (3) 
Pharm 606    (3) 
Pharm 622    (3) 
Pharm 662    (3) 
Pharm 664    (1) 
Physiol 605   (5) 

18 

Pharm 607    (3) 
Pharm 623    (3) 
Pharm 624    (1) 
Pharm 663    (3) 
Pharm 664    (1)  
Mol Gen 650  (5) 

16 

Research 
 
 
 
 
 

14 

2 

Pharm 710    (3) 
Pharm 731    (4) 
Pharm 747    (3) 
Pharm 774    (3) 
Pharm 777    (5) 
TOTAL       18 

Pharm 711    (3) 
Pharm 732    (4) 
Pharm 748    (3) 
Pharm 775    (3) 
Pharm 778    (4) 

17 

Pharm 733    (3) 
Pharm 749    (3) 
Pharm 773    (3) 
Pharm 776    (3) 
Pharm 779    (4) 

16 

Research 
 
 
 
 

14 

3 

Pharm 7xx     (3) 
Pharm 750    (3) 
Pharm 780    (4) 
Pharm 784    (1) 
Pharm 786    (3) 
Pharm 804    (3) 
TOTAL       17 

Pharm 751    (3) 
Pharm 781    (4) 
Pharm 784    (1) 
Pharm 787    (3) 
Pharm 802    (4) 
 

15 

Pharm 752    (3) 
Pharm 782    (5) 
Pharm 784    (1) 
Pharm 788    (3) 
Pharm 790    (3) 
Pharm 807    (3) 

18 

Research 
 
 
 
 
 

14 

4 

Pharm 799.01 (10) 
Pharm 799.02 (10) 
 
 
TOTAL       20 

Pharm 799.03 (5) 
Pharm 799.04 (5) 
 
 

10 

Pharm 799.05 (5) 
Pharm 799.06 (5) 
Pharm 799.07 (5) 
Pharm.D. degree  

15 

Dissertation Research 
Pharm 993    (13)  
Pharm 850.02 (1) 
 

14 

5 

PhD Courses  
Bchm 721.01    (3) 
Pharm 801       (3) 
Pharm 850.01  (1) 
Bchm 613        (4) 
Pharm 993       (4) 
TOTAL       15 

PhD Courses 
Pharm 803      (3) 
Pharm 850.02 (1) 
Bchm 614       (4) 
Elective         (3) 
Pharm 993     (4) 

15 

PhD Courses 
Bchm 721.03 (3) 
Pharm 806     (4) 
Pharm 850.02 (1) 
Elective         (3) 
Pharm 993     (3)  

14 

Dissertation Research  
Pharm 993    (13) 
Pharm 850.02 (1) 
 
 

14 

6+ 

Candidacy Exam 
Dissertation 
Research  
Pharm 999     (13) 
Pharm 850.02  (1) 
TOTAL       14 

Dissertation 
Research  
Pharm 999   (13) 
Pharm 850.01 (1) 
 

14 

Dissertation 
Research  
Pharm 999    (13) 
Pharm 850.02 (1) 
 

14 

Dissertation Research  
Pharm 999   (13) 
Pharm 850.02 (1) 
 

14 

7+ 

Dissertation 
Research  
Pharm 999     (13) 
Pharm 850.02  (1) 
TOTAL       14 

Dissertation 
Research  
Pharm 999    (13) 
Pharm 850.02 (1) 

14 

Dissertation 
Research  
Pharm 999    (13) 
Pharm 850.01 (1) 

14 

Final Exam for PhD 
degree 
Pharm 999    (13) 
Pharm 850.01 (1) 

14 
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Sample Pharmaceutics Dual 
Ph.D. Program Units Counted 
Mol. Gen. 650 ..................................3 x 
Biochem 613, 614 .........................4,4 
Biochem 721.01, 721.03 ...............3,3 
Pharm 801 ........................................3 
Pharm 802 ........................................4 
Pharm 803 ........................................3 
Pharm 804 ........................................3 
Pharm 806 ........................................4 
Pharm 807 ........................................3 
Pharm 621 ........................................4 x 
Pharm 622 ........................................3 x 
Pharm 623 ........................................4 x 
Pharm 731 ........................................4 x 
Pharm 732 ........................................4 x 
Pharm 850.01 ...................................2 
Electives...........................................6 

Subtotal ..............................63 
Pharm 993 ......................................63 
Pharm 999 ......................................91 

Subtotal ............................154 
 

TOTAL ............................217 
  
Financial Support 

Graduate Associates.  A student enrolled in Pharm.D. / Ph.D. combined program may hold a 
Graduate Associate appointment (GTA, GRA) provided all eligibility criteria are met (Section II.8.1.5 
of the Graduate School Handbook), and the student is enrolled for at least 12 credit hours during the 
quarter of appointment.  A GA appointment includes a monthly stipend and waiver of tuition and fees.  
After the Pharm.D. degree is awarded students in the combined program will be appointed to a GA.  
GA appointment prior to completion of the Pharm.D. degree will generally be possible for the summer 
quarter.  However, a decision to appoint during the academic year will be made on a case-by-case 
basis, and will consider the availability of funding, and student academic performance and capacity to 
undertake professional course work along with a 20-hour-per-week commitment to GA duties. 
 
Translational Science Ph.D. Specialization 

Translational Science translates research from the laboratory bench to the patient as well as the 
reverse.  It is conducting studies at the interface between the laboratory and the clinic.   

The National Institutes of Health (NIH) Roadmap for Medical Research" (Zerhouni 2003, 
http://nihroadmap.nih.gov)  led to creation of Clinical and Translational Science Awards (CTSAs).  
These awards "… transform how clinical and translational research is conducted" enabling researchers 
to provide new treatments more efficiently and quickly to patients.  A requirement for the CTSAs will 
be to develop training programs for clinical and translational scientists.  A CTSA has been awarded to 
Ohio State University. 

Training as a health care professional in combination with training in both clinical and basic 
science provides a strong foundation for a translational scientist.  Because the ability to explore 
opportunities for medical advances relies on the scientific workforce, it is necessary to train and 
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maintain a group of translational researchers.  These researchers must possess the appropriate skill set 
to facilitate patient-oriented research that can span the continuum of "bench-to-bedside".  

We are offering this Translational Science area of emphasis in our Graduate Program, because, 
opportunities have never been greater to use modern research advances and other novel strategies to 
bring new insights into the study of disease and human populations.  The Translational Science 
specialization is designed for students who are currently enrolled in the Doctor of Pharmacy program 
or who have completed a Pharm.D. degree.   
 
Financial Support 

Advanced level graduate students who are pharmacists may be eligible for student loan 
forgiveness through the National Institutes of Health Loan Repayment Program (LRP).  The LRP is an 
“important component of the NIH’s efforts to recruit and retain the next generation of researchers by 
providing the means of developing a research career unfettered by the burden of student loan debt.”  
LRP awardees must commit at least 50% of their time (at least 20 hours per week based on a 40 hour 
work week) for two years to the research.  More information is available at http://www.lrp.nih.gov.   
 
Background and Prerequisites 

The Translational Science area is open to students currently enrolled in the Pharm.D. program 
at The Ohio State University, or to students who have completed a Pharm.D. degree. 
 
Application 

Applicants who have completed a Pharm.D. degree prior to application should apply to the 
Ph.D. program.  Applicants seeking a combined Pharm./Ph.D. must apply (or be accepted in) to the 
Pharm.D. program, and then apply to the Ph.D. program and the combined program; the applicant 
should indicate that application has been made to both programs.  Applicants for the combined 
program must be admitted to both the Ph.D. and the Pharm.D. programs prior to seeking admission to 
the combined program.  See the Graduate Handbook for additional information. 
 
Required Courses for the Ph.D. Program: 
Physiology 601 and 602 Advanced Mammalian Physiology10 
Pharmacy 733 Pharmacokinetics 3 
Pharmacy 778-782 Pathophysiology and Therapeutics 21 
Pharmacy 724 Clinical Pharmacogenomics 3 
Vision Science 796 Ethics in Biomedical Research 2 
Pharmacy 894 Translational Science Research Problem Solving 3 
Pharmacy 850  Graduate Seminar 

Elective Courses for the Ph.D. Part of the TS Specialization: 

Students select a minimum of 23 credit hours from at least two areas of study; courses are selected in 
consultation with the adviser and the student’s advisory committee.  Additional electives for the 
specific student’s area of study will be determined in consultation with the adviser and the student’s 
advisory committee.  
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Pharmaceutics Graduate Faculty and Their Research 
For more detailed information, please use the following: 

http://pharmacy.osu.edu/programs/ceut/faculty.cfm 

Kristy M. Ainslie, Assistant Professor 

PhD in Chemical Engineering, 2005 , Pennsylvania State University  

MS in Chemical Engineering, 2002, Pennsylvania State University   
BS in Chemical Engineering, 1999, Michigan State University  
E-mail: ainslie@pharmacy.ohio-state.edu 
 
Phone: (614) 688-3797, Fax: (614) 292-7766  

Dr. Ainslie's Research Interests 
Recent advances in pharmaceutical development and the molecular foundation of disease has 
translated into new therapeutic agents.  We aim to apply our knowledge base in biomaterials, cellular 
biology, immunology and transport phenomena to develop novel therapeutics that take advantage of 
these advances.  In the Ainslie lab we develop platforms through the applications of techniques like 
microfabrication and other common polymer chemistry methods.  Our focus is to not only release 
doses of pharmaceuticals, but also use pharmaceuticals to skew the immune response of the body to act 
therapeutically.  

Dr. Ainslie's Publications 

Ainslie, KM; Thakar, RT; Bernards, DA; Desai, TA.  Nanotechnology in Tissue Engineering and 
Regenerative Medicine (Chapter: Inflammation Response to Implanted Nanostructured Materials) 
CRC/Taylor and Francis, New York (2010).  

Ayala, P; Bernards, DA; Thakar, RT; Ainslie, KM; Desai, TA.  The Handbook of Enabling 
Technologies for Regenerative Medicine (Chapter: Fabrication of cell mircrointegrated tissues) 
CRC/Taylor and Francis, New York (2010).  

Ainslie KM, Beaudette TT, Petty L, Bachelder EM, and Desai TA. Microfabricated Devices for 
Enhanced Bioadhesive Drug Delivery: Attachment to and Small Molecule Release through a Cell 
Monolayer under Flow. Small Submitted.  

Ainslie KM, Tao SL, Popat KC, Daniels H, Hardev V, Grimes CA, and Desai TA. In vitro 
inflammatory response of nanostructured titania, silicon oxide, and polycaprolactone. J Biomed Mater 
Res A 2008. EPub  

Ainslie, KM; Thakar, RT; Bernards, DA; Desai, TA. Biological Interactions on Materials Surfaces: 
Understanding and Controlling Protein, Cell and Tissue Responses (Chapter: Inflammation Response 
to Implanted Nanostructured Materials) Elsevier, New York (2009). 
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Jessie L.-S. Au, Distinguished University Professor 
Ph.D. in Pharmaceutics and Pharmaceutical Chemistry, 1980, University of 
California at San Francisco (Professor W. Sadee);  

Pharm.D., 1972, University of California at San Francisco 

Postdoctoral Fellowship, 1979-1980, Department of Experimental Therapeutics, 
Roswell Park Memorial Institute (Professor Y. Rustum). 

 Email:  au.1@osu.edu  Phone:  614-292-4244 
 
 

Dr Au’s Research Interests 

Pharmacokinetics and pharmacodynamics of anticancer drugs; development treatment protocols for 
cancer; evaluation of new agents and new formulations; genetic determinants of drug action.  
Experimental systems include cell and tissue cultures, animals and patients. Techniques used include 
bioanalytical methods; pharmacokinetic, pharmacologic, pharmacodynamic and computer analysis, 
and molecular biological methods. Prospective students are encouraged to read an interview of 
Professor Au, published in Pharmaceutical Research, 15:1501-1506, 1998. 
 
Dr. Au’s Recent Publications 

Tsai, M., Lu, Z., Wang, J., Yeh, T.K., Wientjes, M.G., and Au, J.L.  Effects of carrier on disposition 
and antitumor activity of intraperitoneal Paclitaxel.  Pharm. Res, 24:1691-1701, 2007. 

Walsh, C.T., Wei, Y.,  Wientjes, M.G., and Au. J.L.  Quantitative image analysis of intra-tumoral 
bFGF level as a molecular marker of paclitaxel resistance. J.Transl.Med. 6:4, 2008. 

Hu, L., Au, J.L.-S., and Wientjes, M.G.  Computational modeling to predict effect of treatment 
schedule on drug delivery to prostate in humans.  Clin. Cancer Res, 13:1278-1287, 2007. 

Hu G, Chong RA, Yang Q, Wei Y, Blanco MA, Li F, Reiss M, Au JL, Haffty BG, Kang Y.  MTDH 
activation by 8q22 genomic gain promotes chemoresistance and metastasis of poor-prognosis breast 
cancer.   Cancer Cell. 2009 Jan 6;15(1):9-20. PMID: 19111877 [PubMed - indexed for MEDLINE]  

Lu Z, Tsai M, Lu D, Wang J, Wientjes MG, Au JL  Tumor-penetrating microparticles for 
intraperitoneal therapy of ovarian cancer.   J Pharmacol Exp Ther. 2008 Dec;327(3):673-82. Epub 2008 
Sep 9. PMID: 18780831  

Villalona-Calero MA, Otterson GA, Wientjes MG, Weber , Bekaii-Saab T, Young D, Murgo AJ, Jensen 
R, Yeh TK, Wei Y, Zhang Y, Eng C, Grever M, Au JL. Noncytotoxic suramin as a chemosensitizer in 
patients with advanced non-small-cell lung cancer: a phase II study. Ann Oncol. 2008 
Nov;19(11):1903-9. Epub 2008 Jul 15. PMID: 18632723 [ 

Shen Z, Shen T, Wientjes MG, O'Donnell MA, Au JL.  Intravesical treatments of bladder cancer: 
review. Pharm Res. 2008 Jul;25(7):1500-10. Epub 2008 Mar 28. Review.  PMID: 18369709 [PubMed 
- indexed for MEDLINE] 
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Kenneth K. Chan, Professor 
Ph.D. Pharmaceutical Chemistry, 1972, University of California  at 
San Francisco.  

M.S. Organic Chemistry, 1968, University of California at Davis 

B.Sc. Chemistry, 1964, California State University, San Jose 

Email:  chan.56@osu.edu  Phone:  614-292-0627 
 
 
Dr. Kenneth Chan’s Research 

Research Interests:   Pharmacokinetics, metabolite and clinical pharmacokinetics; clinical studies; anti 
cancer drug development; drug metabolism, drug analytical method development, liquid 
chromatography mass spectrometry, cancer chemotherapy and modulation, antisense drug therapy.  

Dr. Kenneth Chan’s Publications 
Yuan J-M, Chan KK, Coetzee GA, Castelao JE, Watson MA, Bell DA, Wang R, and Yu MC.  Genetic 
determinants in the Metabolism of Bladder Carcinogens in Relation to Risk of Bladder Cancer.  Carcinogenesis, 
29(7):  1386-1393, 2008. 

Yang X, Koh CG, Liu S, Pan X, Santhanam R, Yu B, Peng Y, Pang J, Golan S, Talmon Y, Jin Y, Muthusamy 
N, Byrd JC, Chan KK, Lee LJ, Marcucci G, and Lee RJ.  Transferrin Receptor-Targeted Lipid Nanoparticles 
for Delivery of an Antisense Oligodeoxyribonucleotide against Bcl-2.  Molecular Pharmaceutics, 6(1):221-230, 
2008. 

Liu Z, Zhang Y, Hua YF, Covey JM, Benbrook DM, and Chan KK.  Metabolism of sulfur-containing 
heteroarotionoid antitumor agent, SHetA2, using liquid chromatography/tandem mass spectrometry.  Rapid 
Communications in Mass Spectrometry, 22: 3371-3381, 2008. 

Liu Z, Xie Z, Jones W, Pavlovicz RE, Liu S, Yu J, Li P-k, Liu J, Fuchs JR, Marcucci G, Li C, and Chan KK.  
Curcumin is a Potent DNA Hypomethylation Agent.  Bioorganic & Medicinal Chemistry Letters, 19:706-709, 
2009. 

Garzon R, Liu S, Fabbri M, Liu Z, Heaphy CEA, Callegari E, Schwind S, Pang J, Yu J, Muthusamy N, Volinia 
S, Blum W, Rush LJ, Perrotti D, Andreeff M, Bloomfield CD, Byrd JC, Chan K, Wu L-C, Croce CM, and 
Marcucci G.  MicroRNA-29b induces global DNA hypomethylation and tumor suppressor gene re-expression in 
acute myeloid leukemia by targeting directly DNMT3A and 3B and indirectly DNMT1, Blood, 
doi:10.1182/blood-2008-07-170589, pre-published online February 11, 2009. 

Liu Z, Liu S, Xie Z, Pavlovicz RE, Wu J, Chen P, Aimiuwu J, Pang J, Bhasin D, Neviani P, Fuchs JR, Plass C, 
Li P-K, Li C, Huang T-M, Wu L-C, Rush L, Wang H, Perrotti D, Marcucci G, and Chan KK.  DNA 
Methylation Modulation by a Sesquiterpene Lactone Parthenolide. Journal of Pharmacology and Experimental 
Therapeutics, 329(2):505-514, 2009.  Article was selected as the Cover Article. 

Chen P, Liu Z, Liu S, Xie X, Aimiuwu J, Pang J, Klisovic R, Blum W, Grever MR, Marcucci G, and Chan KK.  
A LC-MS/MS method for the analysis of intracellular nucleoside triphosphate levels.  Pharm Res 26(6)1504-
1515, 2009. 

Ugalde CM, Liu Z, Ren C, Chan KK, Rodrigo KA, Ling Y, Larsen PE, Chacon GE, Stoner GD, Mumper RJ, 
Fields HW, and Mallery SR.  Distribution of anthocyanins delivered from a bioadhesive black raspberry gel 
following topical intraoral application in normal healthy volunteers.  Pharm Res, 26(4): 977-86, 2009. 
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James T. Dalton, Professor 

GTX- Memphis, TN 
PhD Pharmaceutics, The Ohio State University, Columbus, OH 1990  

BS Pharmacy, University of Cincinnati, Cincinnati, OH 1986 

 

Dr. Dalton’s Areas of Interest  

Our laboratory is interested in the molecular, preclinical and clinical pharmacology of nonsteroidal 
androgens and anticancer agents. In 1998, we were the first to report the discovery of nonsteroidal 
androgens (i.e., small molecules that mimic the effects of testosterone). We are now examining the 
structure and function of the human androgen receptor, identifying novel and important structure-
activity relationships for binding and activation of the receptor, and characterizing the in vivo 
pharmacology, pharmacokinetics, and metabolism of these drugs using animal models of relevant 
diseases..  

Dr. Dalton’s Publications 
Jones, A.; Chen, J.; Hwang, D. J.; Miller, D. D., and Dalton, J. T. Preclinical characterization of a (S)-N-(4-
cyano-3-trifluoromethyl-phenyl)-3-(3-fluoro, 4-chlorophenoxy)-2-hydroxy-2-methyl-propanamide: a selective 
androgen receptor modulator for hormonal male contraception. Endocrinology. 2009 Jan; 150(1):385-95. 

Liu, Q.; Farley, K. L.; Johnson, A. J.; Muthusamy, N.; Hofmeister, C. C.; Blum, K. A.; Schaaf, L. J.; Grever, M. 
R.; Byrd, J. C.; Dalton, J. T., and Phelps, M. A. Development and Validation of a Highly Sensitive Liquid 
Chromatography/Mass Spectrometry Method for Simultaneous Quantification of Lenalidomide and Flavopiridol 
in Human Plasma. Ther Drug Monit. 2008 Aug 14. 

Phelps, M. A.; Lin, T. S.; Johnson, A. J.; Hurh, E.; Rozewski, D. M.; Farley, K. L.; Wu, D.; Blum, K. A.; 
Fischer, B.; Mitchell, S. M.; Moran, M. E.; Brooker-McEldowney, M.; Heerema, N. A.; Jarjoura, D.; Schaaf, L. 
J.; Byrd, J. C.; Grever, M. R., and Dalton, J. T. Clinical response and pharmacokinetics from a phase 1 study of 
an active dosing schedule of flavopiridol in relapsed chronic lymphocytic leukemia. Blood. 2009 Mar 19; 
113(12):2637-45. 

Phelps, M. A.; Rozewski, D. M.; Johnston, J. S.; Farley, K. L.; Albanese, K. A.; Byrd, J. C.; Lin, T. S.; Grever, 
M. R., and Dalton, J. T. Development and validation of a sensitive liquid chromatography/mass spectrometry 
method for quantitation of flavopiridol in plasma enables accurate estimation of pharmacokinetic parameters 
with a clinically active dosing schedule. J Chromatogr B Analyt Technol Biomed Life Sci. 2008 Jun 1; 868(1-
2):110-5. 

Yang, X.; Zhao, X.; Phelps, M. A.; Piao, L.; Rozewski, D. M.; Liu, Q.; Lee, L. J.; Marcucci, G.; Grever, M. R.; 
Byrd, J. C.; Dalton, J. T., and Lee, R. J. A novel liposomal formulation of flavopiridol. Int J Pharm. 2009 Jan 5; 
365(1-2):170-4. 

Mohler ML, Bohl CE, Jones A, Coss CC, Narayanan R, He Y, Hwang DJ, Dalton JT, Miller DD.Nonsteroidal 
Selective Androgen Receptor Modulators (SARMs): Dissociating the Anabolic and Androgenic Activities of the 
Androgen Receptor for Therapeutic Benefit. Journal of Medicinal Chemistry. 52(12): 3597-3617, 2009.  

Lu Y, Li CM, Wang Z, Ross CR 2nd, Chen J, Dalton JT, Li W, Miller DD.Discovery of 4-substituted 
methoxybenzoyl-aryl-thiazole as novel anticancer agents: synthesis, biological evaluation, and structure-activity 
relationships.  Journal of Medicinal Chemistry, 52(6):1701-1711, 2009.
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Sylvan G. Frank, Professor and Associate Dean 
Ph.D. Pharmaceutical Chemistry,1968, University of Michigan 
(Professor George Zografi).  

M.S. Pharmaceutical Chemistry, 1966, University of Michigan; 

B.S Pharmacy, 1962, Columbia University,  

Email:  frank.1@osu.edu   Phone:  614-292-6343 

 

 

Dr. Frank’s Research Interests 

Holds 5 patents in small particle formation and micro-encapsulation of relatively insoluble 
drugs. A fully endowed graduate fellowship in Pharmaceutics was established in honor of Dr. 
Frank in 1997. 

Research Interests:  

The design and evaluation of controlled release drug delivery systems, and the general application 
of surface and colloid chemistry to pharmaceutical systems.  

Current research interests include: 

• Concentrated emulsions and suspensions 

• The kinetics and mechanisms of drug release from small particle systems 

• The fractal geometry of pharmaceutical systems 

• The phase behavior of complex systems 

 

 

 

 

Dr. Frank's Research Publications 
 
KA Kelley, JW McAuley, LJ. Wallace, SG. Frank Curricular Mapping: Process and Product, accepted 
for publication in the American Journal of Pharmaceutical Education, 4/08. 
  
KA Kelley, JD Coyle, JW McAuley, LJ Wallace, RA Buerki, SG Frank, Writing Program-Level, 
Ability Based Outcomes: Key Elements for Success, accepted for publication in the American Journal 
of Pharmaceutical Education, 4/08 
 
Y. Cui and S. G. Frank, Characterization of Supersaturated Lidocaine/Polyacrylate Pressure Sensitive 
Adhesive Systems: Thermal Analysis and FT-IR, J. Pharm. Sci., 95, 701-713, 2006. 
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William L. Hayton, Professor 
Acting Chair and Associate Dean 

Ph.D. Pharmaceutics 1971, State University of New York at Buffalo 

B.S. Pharmacy, 1967, University of Washington 

Email:  hayton.1@osu.edu  Phone:  614-292-1288 

 

 
 
Dr. Hayton’s Research Interests 
Physicochemical and pharmacokinetic methods to study the absorption, distribution, and elimination. 
Areas of study include:  

• Characterization of rate limiting steps in drug transport. 
• Development of novel pharmacokinetic and pharmacodynamic models. 
• Scaling pharmacokinetic models for the influence of body size, species, and age. 
• Development of drugs for use in cancer treatment and cancer chemoprevention. 
 

Dr. Hayton’s Publications 
 

J. Kim, S. Mohanty, L.P. Ganesan, K. Hua, D. Jarjoura, W.L. Hayton, J.M. Robinson, and C.L. 
Anderson.  FcRn in the yolk sac endoderm of mouse is required for IgG transport to fetus.  J. Immunol. 
182: 2583-2589, 2009. 

T.M. Hu and W.L. Hayton.  Architecture of the Drug Interaction Network.  J. Clin. Pharm. Ther.  
published online August 2009. DOI: 10.1111/j.1365-2710.2009.01103.x. 

Y. Liu, J. Verducci, I. Schultz, S. Hook, J. Nagler, G. Craciun, K. Sundling and W. Hayton.  Time 
Course Analysis of Microarray Data for the Pathway of Reproductive Development in Female 
Rainbow Trout.  Statistical Analysis and Data Mining, published online August 2009.  
DOI:10.1002/sam.10047. 

Kim J, Bronson CL, Wani MA, Oberyszyn TM, Mohanty S, Chaudhury C, Hayton WL, Robinson 
JM, and Anderson CL.  β2-microglobulin deficient mice catabolize IgG more rapidly than FcRn-α-
chain deficient mice. Exp Biol Med 233:603-609, 2008. 

W.L. Hayton and T.M. Hu. Allometric Scaling.  Chapter 29 in Preclinical Development Handbook: 
ADME and Biopharmaceutical Properties, S.C. Gad, Ed., John Wiley and Sons (2008) pp. 1009-1035. 

K.M. Kleinow, J.W. Nichols, W.L. Hayton, J.M. McKim, M.G. Barron.  Toxicokinetics in Fishes, 
Chapter 3 in The Toxicology of Fishes, R.T. Di Giulio and D.E. Hinton, Eds., CRC Press Taylor & 
Francis Group (2008) pp. 55-152. 

J. Kim, W.L. Hayton, J.M. Robinson, and C.L. Anderson. Kinetics of FcRn-mediated recycling of 
IgG and albumin in human: Pathophysiology and therapeutic implications from a simplified 
mechanism-based model.  Clin. Immunol. 122:146-155, 2007. 
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Mamuka Kvaratskhelia, Associate Professor 
Ph.D. Biochemistry (Chemical Enzymology) 1990, The Georgian 
Institute and the Biotechnology Center of the Mocow State University, 
Russia;  
 
Postdoctoral Fellowships: Biological Chemistry Department of John 
Innes Center, England, UK; Biochemistry Department of the Dundee 
University, Scotland, UK and HIV Drug Resistance Program of the 
National Cancer Institute, MD, USA. 
Email:  kvaratskhelia.1@osu.edu Phone: 292-6091 

 
Dr. Kvaratskhelia’s Research Interests 
 The focus of our research is to understand HIV replication, cancer development and DNA repair 
processes at the molecular level. The knowledge obtained will be exploited to develop new, highly 
effective anti-viral and anti-cancer drugs. We primarily use mass spectrometry as both a proteomic and 
structural biology tool to elucidate the composition and architecture of key biological macromolecules. 
In particular, powerful mass spectrometric methodologies are being developed to obtain high-
resolution structural information on protein-nucleic acid, protein-protein and drug-protein complexes. 
Proteomic applications in our laboratory include dissection of human proteins participating in HIV 
replication, revealing essential posttranslational modifications in proteins, discovery of biomarkers for 
the early detection of cancer and identification of factors responsible for anti-cancer drug resistance. 
We augment our structural and proteomic studies with traditional biochemical, molecular biology and 
biophysical analysis to obtain a comprehensive picture of these important biological events.  
  
Dr. Kvaratskhelia’s Publications 
 
Fowler JD, Brown JA, Kvaratskhelia M, Suo Z. (2009) Probing Conformational Changes of Human 
DNA Polymerase lambda using Mass Spectrometry-Based Protein Footprinting. J Mol Biol. In press.  
McKee CJ, Kessl JJ, Norris JO, Shkriabai N, Kvaratskhelia M. (2009) Mass spectrometry-based 
footprinting of protein-protein interactions. Methods. 47(4):304-7.  
Kvaratskhelia M, Grice SF. (2008) Structural analysis of protein-RNA interactions with mass 
spectrometry. Methods Mol Biol. 488:213-9. 

Wendeler M, Lee HF, Bermingham A, Miller JT, Chertov O, Bona MK, Baichoo NS, Ehteshami M, 
Beutler J, O'Keefe BR, Götte M, Kvaratskhelia M, Le Grice S. (2008) Vinylogous ureas as a novel 
class of inhibitors of reverse transcriptase-associated ribonuclease H activity. ACS Chem Biol. 
3(10):635-44. 

McKee CJ, Kessl JJ, Shkriabai N, Dar MJ, Engelman A, Kvaratskhelia M. (2008) Dynamic 
modulation of HIV-1 integrase structure and function by cellular lens epithelium-derived growth factor 
(LEDGF) protein. J. Biol. Chem. 283(46):31802-12.  
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Robert J. Lee, Professor  
Ph.D., Biological Sciences, 1994, Purdue University (Professor Philip S. 
Low);  

Postdoctoral Fellowship, 1994-1995, Pharmacology, School of 
Medicine, University of Pittsburgh (Professor Leaf Huang). 

Email:  lee.1339@osu.edu  Phone 614-292-4172 

 

 

Dr. Lee’s Research Interests 

Development of novel receptor-targeted drug delivery systems and therapeutic strategies.  Liposomal 
formulations and nanoparticle drug carriers for anticancer agents. Gene and oligonucleotide delivery, 
neutron capture therapy, cancer imaging, cancer immunotherapy. 

Dr. Lee’s Publications 

Lapalombella, R., Yu, B., Triantafillou, G., Liu, Q., Lozanski, G., Ramanunni, A., Smith, L., Blum, 
W., Andritsos, L., Wang, D.-S., Lehman, A., Chen, C.-S., Johnson, A., Marcucci, G., Lee, R.J., 
Lee, L.J., Muthusammy, N., and Byrd, J.C. Lenalidomide Down-Regulates the CD20 Antigen and 
Antagonizes both Direct, Complement, and Antibody Dependent Cellular Cytotoxicity of 
Rituximab on Primary Chronic Lymphocytic Leukemia Cells (2008) Blood, 112:5180-5189. 

Zhai, G., Wu, J., Zhao, X., Yu, B., Li, H., Lu, Y., Ye, W., Lin, Y. C., and Lee, R.J.  A Liposomal 
Delivery Vehicle for the Anticancer Agent Gossypol (2008) Anticancer Res., 28 (5A): 2801-2805. 

Yang, X., Zhao, X., Phelps, M.A., Piao, L., Liu, Q., Rozewski, D.M., Lee, L.J., Marcucci, G., Grever, 
M.R., Byrd, J.C., Dalton, J.T., Lee, R.J.  A novel liposomal formulation of flavopiridol (2009) Int. 
J. Pharm., 365: 170-174. 

Zhai, G., Wu, J., Xiang, G., Mao, W., Yu, B., Li, H., Piao, L., Lee, L.J., and Lee, R.J. A Folate 
Receptor-Targeted Liposomal Formulation for Docetaxel Delivery (2009) J. Nanosci. Nanotech., 9, 
2155-2161. 

Yang, X., Koh, C., S. Liu, X. Pan, Ramasamy, S., Yu, B., Peng, Y., Pang, J., Golan, S., Talmon, Y., 
Jin, Y., Muthusamy, N., Byrd, J.C., Chan, K.K., Lee, L.J., Marcucci, G., and Lee, R.J. Transferrin 
Receptor-Targeted Lipid Nanoparticles for Delivery of an Antisense Oligodeoxyribonucleotide 
against Bcl-2. (2009) Mol. Pharm. 6:221-230. 

Pan, X.; Chen, L.; Liu, S.; Yang, X.; Gao, J.-X.; Lee, R.J. Antitumor Activity of G3139 Lipid 
Nanoparticles (LNPs). (2009) Mol. Pharm., 6:211-220. 

Zhang, X., Koh, G.G., Yu, B., Liu, S., Piao, L., Marcucci, G., Lee, R.J., and Lee, L.J. Transferrin 
receptor targeted lipopolyplexes for delivery of antisense oligonucleotide G3139 in a murine K562 
xenograft model., Pharm. Res., 2009 26(6):1516-1524. 

Yu, B., Zhao, X., Lee, L.J., and Lee, R.J. Targeted delivery systems for oligonucleotide therapeutics. 
(2009) AAPS J., 11(1):195-203. 
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 Mitch Phelps, Assistant Professor 
PhD Biophysics, 2005, Biophysics Program, The Ohio State 
University, Columbus, OH  

MLHR, 1999, Business Management/Labor and Human Resources, 
The Ohio State University, Columbus, OH  

BA Physics, 1992, Ohio Wesleyan University, Delaware, OH  

Email:  phelps.32@osu.edu    Phone:  688-4370   

 

Dr. Phelp's Research Interests 

• Anti-cancer drug development  

• Functional polymorphisms in transporters and metabolizing enzymes and their effects on 
gene/protein expression and interaction with anti-cancer therapeutic agents  

• Role of genetic polymorphisms on inter-individual variation in drug disposition and clinical 
outcomes (response and toxicity)  

Dr. Phelp's Publications 
X. Yang, X. Zhao, M.A. Phelps, L. Piao, Q. Liu, D.M. Rozewski, M.R. Grever, J.C. Byrd, J.T. Dalton and R.J. 
Lee. A Novel Liposomal Formulation of Flavopiridol. (in press, International Journal of Pharmaceutics) 

MMorgan, R.E., Ahn, S., Nzimiro, S., Fotie, J., Phelps M.A., Cotrill, J., Yakovich, A.J., Sackett, D.L., Dalton, 
J.T., Werbovetz, K. A. Inhibitors of Tubulin Assembly Identified Through Screening a Compound Library. (In 
press, Chemical Biology & Drug Design) 

M.A. Phelps, T.S. Lin, A.J. Johnson, E.Hurh, D.M. Rozewski, K.L. Farley, D.Wu, K.A. Blum, B. Fischer, S.M. 
Mitchell, M.E. Moran, M.B. McEldowney, N.A. Heerema, D. Jarjoura, L.J. Schaaf, J.C. Byrd, M.R. Grever, J.T. 
Dalton. Clinical Pharmacokinetics and Clinical Response and Pharmacokinetics from a Phase I Study of an 
Active Dosing Schedule of Flavopiridol in Relapsed Chronic Lymphocytic Leukemia. (In press, Blood). 

J.S. Johnston, M.A. Phelps, K.L. Farely, and J.T. Dalton. Development and validation of a rapid and sensitive 
high-performance liquid chromatography-mass spectroscopy assay for determination of 17-(allylamino)-17-
demethoxygeldanamycin and 17-(amino)-17-demethoxygeldanamycin in human plasma. Journal of 
Chromatography B. 2008. 871(1):15-21. 

Q. Liu, K.L. Farley, A.J. Johnson, N.Muthusamy, C.C. Hofmeister, K.A. Blum, L.J. Schaaf, M.R. Grever, J.C. 
Byrd, J.T. Dalton, M.A. Phelps* (corresponding author). Development and Validation of a Highly Sensitive 
Liquid Chromatography/Mass Spectrometry Method for Simultaneous Quantification of Lenalidomide and 
Flavopiridol in Human Plasma, Therapeutic Drug Monitoring (in press). 

Phelps, M.A., Rozewski, D.M., Johnston, J.S., Farley, K.L., Albanese, K.A., Byrd, J.C., Lin, T.S., Grever, 
M.R., Dalton, J.T. Development and validation of a sensitive liquid chromatography/mass spectrometry method 
for quantitation of flavopiridol in plasma enables accurate estimation of pharmacokinetic parameters with a 
clinically active dosing schedule. Journal of Chromatography B. 2008. 868, 110-115. 
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Thomas D. Schmittgen, Associate Professor 

 
Ph.D. Pharmaceutics 1992, The Ohio State University (Professor 
Jessie Au); 
 
B.S. Pharmacy, 1985, The Ohio State University; Postdoctoral 
Fellowship; 

 
1992-1995, University of Southern California (Professor Peter 
Danenberg). 
Email:  schmittgen.2@osu.edu  Phone:  614-292-3456 

 
Dr. Schmittgen’s Research Interests 

Research Interests: Development of new cancer therapies or diagnostics, quantitative gene expression, 
role of noncoding (microRNAs) in cancer.  
 
Dr. Schmittgen’s Publications 

Lee, E.J., Gusev, Y., Jiang, J., Nuovo, G.J., Lerner, M.R., Frankel, W.L., Morgan, D.L., Postier, R.G., 
Brackett, D.J., Schmittgen, T.D.  Expression profiling identifies microRNA signature in pancreatic 
cancer.  Int. J. Cancer, 120:1046-1054, 2007. 

Calin, G.A., Liu, C.G., Ferracin, M., Hyslop, T., Sevignani, C., Cimmino, A., Wojcick, S., Shimizu, 
M., Fabbri, M., Picchiori, F., Lee, E.J., Liu, X., Volta, C., Zuppo, S., Herlea, V., Gramantieri, L., 
Lanza, G., Alder, H., Schmittgen, T.D., Volinia, S., Rassenti, L., Kipps, T.J., Negrini, M. and Croce, 
C.M.  Ultraconserved regions encoding noncoding RNAs are altered in human leukemias and 
carcinomas.  Cancer Cell, 12:215-229, 2007. 

Lee, E.J., Baek, M., Nuovo, G.J., Chen, C. and Schmittgen, T.D.  Systematic evaluation of microRNA 
processing patterns in tissues, cell lines and tumors.  RNA, 14:35-42, 2007. 

MicroRNAs Modulate Chemoresistance of Tumor Cells.  Blower, P.E., Chung, J.H., Verducci, J.L., 
Lin, S., Park, J. K., Dai1, Z., Liu, C.G., Schmittgen, T.D., Croce, C.M., Weinstein, J.N., and Sadee, W.  
Molec. Cancer Ther., 7: 1-9, 2008. 

Jiang, J., Aderca, I., Gusev, Y., Mettler, T.A., Nagorney, D.M., Brackett, D.J., Roberts, L.R. and 
Schmittgen, T.D.  microRNA expression in hepatocellular carcinoma is associated with hepatitis 
infection, cirrhosis and patient’s survival.  Clin. Cancer Res., 14: 419-427, 2008. 

Hunter, M.G., Ismail, N., Zhang, X., Aguda, B.D., Lee, E.J.,  Yu, L., Xiao, T., Schafer, J., Lee, M.L.T., 
Schmittgen, T.D., Nana-Sinkam, P., Jarjoura, D., and Marsh, C.B.  Identification and characterization 
of miRNA expression in human peripheral blood microvesicles.  PLOS One, 3(11): e3694, 2008. 
 
Nuovo, G.J., Lee, E.J., Lawler, S., Godlewski, J., and Schmittgen, T.D.  In situ detection of mature 
microRNA by ultramer-based extension.  Biotechniques, 46:115-126, 2009. 

Park, J.K., Lee., E.J., Esau, C., and Schmittgen, T.D.  Antisense inhibition of microRNA reduces cell 
viability and sensitizes the effects of gemcitabine in pancreatic cancer.  Pancreas, 38: e190-199, 2009. 
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M. Guillaume Wientjes, Professor 

Ph.D., Biopharmaceutics, 1985, State University of New 
York at Buffalo (Professor Gerhard Levy).  

M.S. Pharmaceutical Analysis and Chemistry, 1980, 
Leyden, The Netherlands and San Francisco (Professor 
Sidney Riegelman);  

 

E-mail:  wientjes.1@osu.edu 
Phone:  614-292-6488 

 

Dr. Wientjes’ Research Interests 

Pharmacodynamics of drugs for prostate and pancreatic cancer and pharmacokinetic approaches to 
understand and improve regional cancer therapy. Mathematical modeling of biological processes.  
 
Dr. Wientjes’ Publications 

Lu Z, Tsai M, Lu D, Wang J, Wientjes MG, Au JL. Tumor-penetrating microparticles for 
intraperitoneal therapy of ovarian cancer.  J Pharmacol Exp Ther. 2008 Dec;327(3):673-82. Epub 2008 
Sep 9. PMID: 18780831 [PubMed - indexed for MEDLINE] 

Villalona-Calero MA, Otterson GA, Wientjes MG, Weber F, Bekaii-Saab T, Young D, Murgo AJ, 
Jensen R, Yeh TK, Wei Y, Zhang Y, Eng C, Grever M, Au JL. Related ArticlesNoncytotoxic suramin 
as a chemosensitizer in patients with advanced non-small-cell lung cancer: a phase II study.  Ann 
Oncol. 2008 Nov;19(11):1903-9. Epub 2008 Jul 15.  PMID: 18632723 [PubMed - indexed for 
MEDLINE] 

Shen Z, Shen T, Wientjes MG, O'Donnell MA, Au JL.  Intravesical treatments of bladder cancer: 
review.  Pharm Res. 2008 Jul;25(7):1500-10. Epub 2008 Mar 28. Review.  PMID: 18369709 [PubMed 
- indexed for MEDLINE] 

Walsh, C.T., Wei, Y.,  Wientjes, M.G., and Au. J.L.  Quantitative image analysis of intra-tumoral 
bFGF level as a molecular marker of paclitaxel resistance. J.Transl.Med. 6:4, 2008. 

Lu, D., Wientjes, M.G., Lu, Z., and Au, J.L.  Tumor priming enhances delivery and efficacy of 
nanomedicines.  J Pharmacol. Exp. Ther., 322:80-88, 2007. 

Hu, L., Au, J.L., and Wientjes, M.G.  Computational modeling to predict effect of treatment schedule 
on drug delivery to prostate in humans.  Clin. Cancer Res, 13:1278-1287, 2007. 

Tsai, M., Lu, Z., Wang, J., Yeh, T.K., Wientjes, M.G., and Au, J.L.  Effects of carrier on disposition 
and antitumor activity of intraperitoneal Paclitaxel.  Pharm. Res, 24:1691-1701, 2007. 

Ortiz, R., Au, J.L.-S., Lu, Z., Gan, Y. and Wientjes, M.G. Biodegradable intraprostatic doxorubicin 
implants. AAPS J., 9:E241-E250, 2007.  
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Participating Graduate Faculty and Their Research 

(Joint Appointments in Pharmaceutics) 
 

 
John C. Byrd, M.D., Professor of Medicine and Medicinal Chemistry 
Associate Director for Transitional Research, The Comprehensive Cancer Center 
Arthur G. James Cancer Hospital  
302 West 10th Avenue, B302 Starling-Loving Hall, Columbus, OH 43210 
614-293-7509  
Specialty interests: Hematologic malignancies; Waldenstrom's Macroglobulinemia  
Medical Degree: University of Arkansas   

Specialty Training: Walter Reed Army Medical Center  
Research Interests: Experimental Therapeutics, Monoclonal Antibody Therapies, CLL  
Clinical Interests: Acute Leukemia, Chronic Lymphocytic Leukemia (CLL) 
Dr. John Byrd  is the Director of the Hematologic Malignancies Program at Ohio State University.  His 
research interests focus on experimental therapeutics in hematologic cancers.  Dr. Byrd currently heads 
several novel studies of promising new agents in the treatment of chronic lymphocytic leukemia.  He 
has earned numerous awards, including the 2000 Col. William Crosby Superiority in Research Award.  
Dr. Byrd received his MD from the University of Arkansas for Medical Sciences and his post-doctoral 
training in Johns Hopkins University. 
 

Ram Ganapathi, Professor.  B. Pharm. 1971, Andhra University; M. Pharm.  
Pharmaceutics and Fermentation Technology, 1973, Andhra University; Ph.D. 
Pharmaceutics, 1977, Massachusetts College of Pharmacy, Boston, Massachusetts 
(Professor Lawrence J. Lesko).  Dr. Ganapathi is Director of the Clinical 
Pharmacology Program at the Taussig Cancer Institute, Cleveland Clinic.  Phone: 
216-442-2085 

Research Interests: Antitumor agents mechanisms of action; Characteristics of 
multidrug resistant tumor cells and modulation of resistance by inhibitors of calcium-calmodulin 
dependent enzymes; Topoisomerases - Regulation during cell growth and differentiation; Mechanisms 
of tumor cell resistance to topoisomerase poisons; DNA damage and repair; signal transduction and 
second messengers; tumormodels--animals and cell-tissue culture; flow cytometry--cell proliferation 
kinetics and drug induced perturbations in cell cycle progression; liposomes, drug delivery systems, 
pharmacokinetics-pharmacodynamics in  cancer chemotherapy and chemoprevention. 

 
 
Guido Marcucci, MD 
Specialty:Hematology & Oncology Hospital  
Affiliation:James Cancer Hospital University Hospital 
Phone:(614) 292-3575  
Primary Address:898 Biomedical Research Tower,  
460 W 12th Ave., Columbus, OH 43210 
 

Clinical Interests:  hematologic oncology; bone marrow transplantation  
Research Interests:  acute leukemia; drug development in leukemia  
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L. James Lee, Professor.  Helen C. Kurtz Professor; Director,  
NSF Center for Advanced Polymer and Composite Engineering with interests in 
Composite and Polymer Processing, Reactive Polymers, Microfluidics, 
BioMEMS, Nanotechnology. Dr. Lee is located at the OSU Department of 
Chemical and Biomolecular Engineer,  1012 Smith Lab, 174 W. 18th Ave. 

.B.S. chemical Engineering, 1972, National Taiwan University; Ph.D. Chemical 
Engineering, 1979, University of Minnesota (Professor Chris W. Macosko).   

 
Research Interests:  drug and gene delivery; biosensors and biochips; immunopolyplex and 
immunolipopolyplex nanoparticles for oligonucletide delivery in cancer therapy, controlled drug 
delivery systems, cell-based drug delivery, 3D tissue models for drug screening and testing. 
 
 

Peng George Wang, Professor and Ohio Eminent Scholar in 
Macromolecular Structure and Function.   
B.S. Chemistry, 1984, Nankai University, China; Ph.D. Organic/Biorganic 
Chemistry, 1990, University of California (Professor Mark D. Bednarski).  
Dr. Wang is located in the Biological Sciences Building. 
Divisional Affiliation: Organic, Analytical, Biological 
Research Page: http://wang.biosci.ohio-state.edu 

Office: 876 BI      Telephone: (614) 292-9884 

Email: pgwang@chemistry.ohio-state.edu 

Research Interests:  Glycoscience with emphasis on microbial glycobiology and glycochemistry, 
glycomics, glycol-immunology, carbohydrate chemistry and glyco-pharmaceutical science.  
Carbohydrate-based vaccines, drugs andimmunotherapy.  Biosynthetic pathway and enzymology of 
complex carbohydrate polymers, glycoproteins and glycolipids.  Biosynthetic pathway engineering of 
natural products.  Structural and mechanism-based design and synthesis of inhibitors and ligands.  
Chemistry and biochemistry of reactive nitrogen and oxygen species.  Green chemistry. 
 

Wolfgang Sadee, Dr.rer.nat. 
Felts Mercer Professor of Medicine and Pharmacology 
Chair, Department of Pharmacology 
Professor of Pharmacy, Psychiatry and Medical Genetics 
Director, OSU Program in Pharmacogenomics 
5078 Graves Hall 
333 W. 10th Avenue     Phone: (614) 292-1597 Fax: (614) 292-7232 
Email: wolfgang.sadee@osumc.edu 

Research Interests 
Pharmacogenetics-Pharmacogenomics of drug receptors and transporters, Genetics of drug addiction, 
other CNS disorders, cardiovascular diseases, and cancer.  Chemogenomics and anticancer drug 
discovery. 
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To Apply 

Application materials may be obtained by e-mail while visiting the College of Pharmacy home page at 
htpp://www.pharmacy.ohio-state.edu.  Or, write (or telephone) for application materials; indicate your 
interest in the Graduate Program in Pharmaceutics: 
 

Office of Research and Graduate Studies 
College of Pharmacy 
The Ohio State University 
500 West 12th Ave. 
Columbus, OH   43210-1291 
(614)292-2266 and ask for the graduate program coordinator. 
FAX:  (614)292-7766 
 

Pharmaceutics Faculty 
 

Jeffrey Johnston, PhD 
Senior Lecturer and Adjunct Assistant Professor 

236 Parks Hall 
E-mail: Johnston.14@osu.edu 
Phone: (614) 292-2607, Fax: (614) 292-7766 

Education  -PhD Pharmaceutics 2002,The Ohio State University, Columbus, OH.   BS Microbiology 
1993, The Ohio State University, Columbus, OH.  

Areas of Interest:  Pharmacodynamics of various anti-cancer agents in vitro and in vivo. Developing 
rational approaches toward combination drug therapy for the treatment of cancer.  

Zhongfa Liu, PhD 
Research Assistant Professor 
Manager, Biomedical Mass Spectrometry Laboratory, College of Pharmacy  

Office: 152 Riffe building  
E-mail: liu.550@osu.edu 
        Phone: (614) 688-5527, Fax: (614) 292-7766  

Education:  PhD Chemistry, 2003, Case Western Reserve University, Cleveland, OH, USA ; MS  
1994, Chemistry, Nankai University, Tianjin, China; BS  1991, Chemistry, China Agricultural 
University, Beijing, China  

Research Interests:  Biomedical Mass Spectrometry, Post-translational Protein and DNA 
Modification, Identification and Validation of Protein and DNA adducts as Epigenetic Biomarkers, 
Epigenetic Modulation by Dietary Supplements and Synthetic Analogs, Drug Analytical Method 
Development, Preclinical and Clinical Pharmacokinetics, metabolite and pharmacodynamics antisense 
drug therapy. 
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Ph.D. Graduates 
Division of Pharmaceutics 

 
Frederick Eng, 1971, Wyeth-Ayerst Laboratories, Philadelphia, PA. 
Yie W. Chien, 1972, Kaohsiung Medical University, Taiwan. 
Richard DeNeale, 1973, Wyeth-Ayerst Laboratories, Rouses Point, NY. 
Ralph I. Nazareth, 1973, Buffalo, NY. 
Betty-Ann Hoener, 1974, Univ. of California, School of Pharmacy, San Francisco, CA. 
Joyce DeYoung, 1974, Wyeth-Ayerst Laboratories, Collegeville, PA. 
Raymond C. Anderson, 1974, Hot Springs, AZ. 
Richard Sams, 1975, The Ohio State Univ. College of Veterinary Med., Columbus, OH. 
William G. Kramer, 1976, Boehringer-Mannheim, Rockville, MD. 
Howard N. Bockbrader, 1978, Pfzier Inc., Ann Arbor, MI. 
Pui-Ho C. Yuen, 1978, Schering-Plough Corp., Kenilworth, NJ. 
Mei-Ying Huang, 1979, Rhône-Poulenc Rorer, Inc., Collegeville, PA. 
Sam H. Liao, 1979, R. W. Johnson Pharmaceutical Research, Spring House, PA. 
Dahlia R. Kavaliunas-Bitenas, 1980, Estee Lauder Inc., Melville, NY. 
Shirley M. Ng, 1980, Johnson & Johnson, Skillman, NJ. 
Wing Sun Chow, 1980, Napo, Millbrae, CA. 
Pai-chie Chen-Chow, 1980, Freemont Unified Sch Dist, Millbrae, CA. 
Steven R. Cox, 1980, Pfizer Company, Kalamazoo, MI. 
Chih-Ming Chen, 1981 Anchen Pharmaceuticals, Inc., Irvine, CA. 
Joseph B. D'Silva, 1981, Patients and Consumers Pharms, Lansdale, PA. 
Chien-Chen Wu, 1981, DuPont Corporation, Wilmington, DE. 
Arnold B. Weinrib, 1982, Hoffman La Roche, Inc., Nutley, NJ. 
Lee Kir   sch, 1982, College of Pharmacy, The University of Iowa, Iowa City, IA. 
Sherry M. Ku, 1983, Wyeth, Pearl River, NY. 
Theresa A. Shepard, 1983, Buckinghamshire, England. 
Praveen Tyle, 1985, Bausch & Lomb Inc., Rochester, NY. 
Tak-Yee Lee, 1986, Pfizer, Chesterfield, MO. 
Satish K. Pejaver, 1986, Anaquest, Murray Hill, NJ.   
Thi Ngoc-Anh Nguyen, 1987, Exelixis Inc., South San Francisco, CA. 
Kamlesh P. Oza, 1987, Indo-German Labs, Bombay, India. 
James Hui, 1988, Gilead Science, Inc., Durham, NC. 
Jeffrey Supko, 1988, Harvard University, Boston, MA. 
Tina deVries, 1989, Galen Holdings, Rockaway, NJ. 
Diane Mould, 1990, Projections Research Inc., Phoenixville, PA. 
Richard Senderoff, 1990, ZymoGenetics, Seattle, WA. 
James T. Dalton, 1990, GTx, Memphis, TN. 
George P. Grandolfi, 1991, Spherics Pharmaceutics, Mansfield, MA. 
Steven Bramer, 1992, Foundation against Blindness, MD 
Thomas Schmittgen, 1992, College of Pharmacy, Ohio State University, Columbus, OH. 
Yow-Ming Wang, 1992, Amgen, Thousand Oaks, CA. 
Murti Vemuri, 1993, Aventis, Bridgewater, NJ. 
Elora Gupta (Mukherji), 1993, Bristol-Myers Squibb, New Brunswick, NJ. 
Meir-Chun Tzou, 1994, National Laboratories of Food and Drugs, Taipei, ROC. 
Amol Ketkar, 1994, Glaxo Smith Kline, King of Prussia, PA. 
Richat Abbas, 1994, Wyeth Pharmaceuticals, Collegeville, PA. 
Suresh Doddapaneni, 1995, Food and Drug Administration, Bethesda, MD 
Levon Bostanian, 1995, College of Pharmacy, Xavier University, New Orleans, LA. 
Zihou Mi, 1995, National Institutes of Health, Bethesda, MD. 
Manpreet Wadhwa, 1995, Amgen, Thousand Oaks, CA. 
Robert Belloto, 1996, Good Samaritan Hospital, Beavercreek, OH. 
Di Song, 1996, Nektar Therapeutics, San Carlos, CA. 
Zhengrong (Rosie) Z. Yu, 1996, ISIS Pharmaceuticals, Carlsbad, CA. 
Pammi Farren, 1997, Apria Healthcare, Columbus, OH. 
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Xiang (Shawn) Gao, 1997, Pfizer, Groton, Connecticut 
Hyo-Jeong Kang, 1997, Catholic University of Korea, Seoul, Korea. 
Valorie Miille, 1997, Battelle Memorial Institute, Columbus, OH. 
Jean Weaver, 1997, Prairie School, Racine, WI. 
Chiung-Tong Chen, 1997, National Health Research Institutes, Taiwan. 
Nancy Millenbaugh, 1998. 
Dipali Roy-Alexander, 1998, Abbott Laboratories, RPD, Columbus, OH. 
Hong Lu, 1998, Novartis, Parsippany, NJ. 
Wen-Hsia Chen, 1998. McNeil Consumer & Speicalty, Fort Washington, PA. 
Andrew Vick, 1998, Seventh Wave Labs, Chesterfield, MO 
Tianhong Zhou, 1998, Pfizer, Groton, CT. 
Manesh Dixit, 1999, Andrx Corp., Ft. Lauderdale, FL. 
Gaozhong (Mat)  Zhu, 1999, Shire Human Genetic Therapies, Inc., Cambridge, MA. 
Kelli Clark, 1999, Hoffman-La Roche, Inc., Roseland, NJ. 
Hong Mei, 1999, Schering-Plough Research Institute, Kenilworth, NJ. 
Seong Hong Jang 1999, Food and Drug Administration, Bethesda, MD 
Juan Wang, 2000, Portola Pharmaceutics, Inc., South San Francisco, CA. 
Huimin (Jenny) Zheng, 2000, Food and Drug Administration, Bethesda, MD 
Chao Ye, 2000, Abbott Laboratories, S. Chicago, IL.  
Anna Shenderova, 2000, Esperion Therapeutics, Ann Arbor, MI. 
Xuewen (Joanne) Ma, 2000, Wyeth Pharmaceuticals, Collegeville, PA. 
Xin (Grace) Chen, 2000, Procter and Gamble, Cincinnati, OH. 
Zhaoyang Li, 2000, Biogen Idec, Cambridge, MA. 
Ian Knemeyer, 2001, Schering-Plough Research Institute, Kenilworth, NJ. 
Hulya Ulukan, 2001, Walgreens Pharmacy, Waukesha, WI. 
Jessica Miller, 2001, AstraZeneca, Wilmington, DE. 
Christopher Gibson, 2001, Merck & Co. Inc., West Point, PA. 
Wenlei Jiang, 2001, Novartis,  East Hanover, NJ. 
Yongheng Zhang, 2001, Eli Lilly and Co., Indianapolis, IN. 
Se-Ne Huang, 2001, John S. Hopkins University, Baltimore, MD. 
Dong Li, 2001, K.P.M.G. Consulting, New York, NY. 
Ron Ortiz, 2002, Upsher-Smith Laboratories, Inc., St. Paul, MN. 
Jennifer Sudimak, 2002, The Ohio State University, Columbus, OH. 
Teng-Kuang Yeh, 2002, National Health Research Institutes, Taiwan 
Teh-Min Hu, 2002, College of Pharmacy, National Defense Medical Center, Taiwan. 
Jing Liu, 2002, Pfizer Inc., Groton, CT. 
Yilong Zhang, 2002, Allergan, Irvine, CA. 
Jeffrey Johnston, 2002, College of Pharmacy, Ohio State University, Columbus, OH. 
Michael Gosselin, 2003, Eurand Corporation, Dayton, OH. 
Danny Chen, 2003, Purdue Pharmaceuticals, Stamford, CT.  
Yong Cui, 2003, Vertex Pharmaceuticals, Boston, MA. 
Max Tsai, 2003, Schering-Plough. Kenilworth, NJ. 
Minoli Perera, 2003, University of Chicago, Chicago, IL. 
Liang Zhao, 2003, MedImmune Inc., Gaithersburg, MD. 
Jin Xiao 2004, Jin (Jim) Xiao, Amgen, Thousand Oaks, CA. 
Julie Zhihong O’Brien, 2004, Ligand Pharmaceuticals, San Diego, CA. 
Adam Ogden, 2004, Pfizer Pharmaceuticals, Groton, CT. 
Wenqing Gao 2004; State University of New York at Buffalo, Buffalo, NY. 
Hui Zheng, 2004, Food and Drug Administration, Bethesda, MD 
Jeffrey Kearbey 2004; GTx, Inc., Memphis, TN. 
Huiping Xu 2004, Pfizer Pharmaceuticals, New London, CT. 
Xiao Hu 2003, Biogen, Boston, MA. 
Jonghan Kim 2004, Harvard School of Public Health, Boston, MA. 
Greg Lyness 2004, CSL Behring, Kankakee, IL. 
Jiyun Chen 2004, Amgen, Thousand Oaks, CA. 
Guowei (David) Dai 2005, Bristol-Myers Squibb Co., Lawrenceville, NJ. 
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Colin Walsh 2005, UC San Diego, San Diego, CA. 
Jie Wang 2005, Optimum Therapeutics, Columbus, OH. 
Phillip Stevens, 2005, Eurand Corporation, Vandalia, OH. 
Sharon Chiu 2005, National Taiwan University, Taipei, Taiwan. 
Casey Bohl 2005, GTx, Inc. Memphis, TN. 
Eunju Hurh 2005, Amgen, Thousand Oaks, CA. 
Leijun Hu 2005, Eli Lilly and Co., Indianapolis, IN. 
Jun Yang 2005, Food and Drug Administration, Bethesda, MD. 
Dan Lu 2006, Genentech, San Francisco, CA. 
Yan Xin 2006, Genentech, San Francisco, CA. 
Xiaohui Wei 2006; Food and Drug Administration, Bethesda, MD 
Bei Yu 2006, Food and Drug Administration, Rockville, MD. 
Juhyun Kim 2006, GTx, Memphis, TN. 
Xiaogang Pan 2006, Amgen, Thousand Oaks, CA. 
Xianhua Cao 2007, Bochringer Ingelheim, CT. 
Lanyan Fang 2007, Food and Drug Administration, Bethesda, MD 
Amy Foraker 2007, UCSF, San Francisco, CA. 
Xiaobin Zhao 2007, Abbott Laboratories, Chicago, IL. 
Carmen Hernandez 2007, Alcon Laboratories, Ft. Worth, TX. 
Ping Chen, 2008, The Ohio State University, Columbus, OH. 
Seth Gibbs 2008, Battelle, Columbus, OH 
Ju-Ping Lai 2008, Food and Drug Administration/CDER, Bethesda, MD 
Zhuojun Zhao 2008, Food and Drug Administration, Bethesda, MD 
Robert Kidd, 2008, Shennandoah University 
Eun Joo Lee 2008, Univ. California Santa Barbara, Santa Barbara, CA 
Chris Coss 2008, GTX, Memphis, TN 
Qing Liu 2008, Food and Drug Administration, Bethesda, MD 
Jackie Jia, 2009, The Ohio State University, Columbus, OH 
Jing Li 2009, The Ohio State University, Columbus, OH 
Jianning Yang 2009, Abbott Lab, Abbott Park, IL 
Xiaogang Yang 2009, The Ohio State University, Columbus, OH 
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