
 
 
 
 
 
 

 
 
 

MASTER OF BIOTECHNOLOGY 
A Professional Science Master’s (PSM) Degree 

 
 
 
 

Student Handbook 
 

 
 
 
 

Loida Escote-Carlson, Ph.D. 
Program Director and Academic Adviser 

Office:  211 Life Sciences Building 
E-mail:  LJE6@PSU.EDU 

Phone:  814-863-5751 
 
 
 
 
 
 
 
 
 
 
 

http://www.huck.psu.edu/education/biotechnology 



                                                                                                                        

                                                                                                                                                                                     
Master of Biotechnology 

2 

 

INTRODUCTION 
 
 
The Master of Biotechnology at Penn State University is a Professional 

Science MasterÕs (PSM) degree program under the Department of Biochemistry 
and Molecular Biology with support from the Huck Institutes of the Life Sciences. 
It is a multidisciplinary program involving faculty members from different 
academic departments and colleges at Penn State University as well as ad hoc 
mentors from the academic faculty and from industry.   The Master of 
Biotechnology curriculum is designed to give students broad knowledge and 
training in the scientific and practical aspects of biotechnology.  It involves 
innovative, hands-on, and multidisciplinary learning approaches to educate and 
train students in the science behind biotechnology, its business and legal 
aspects, and the ethical and social issues that  it brings about.  In addition, the 
courses and the activities required of all students in this program intend to 
develop team-working and communication skills which are very important in the 
workplace, particularly in industry.  Graduates of this program are expected to 
have the knowledge and training for diverse career options: as academic 
educators, as scientists in both academic and industry settings, as members of 
decision-making business and management teams in government and 
biotechnology industries, as bioentrepreneurs, and as members and leaders of 
governmental, public, and non-profit organizations that deal with social, ethical 
and legal issues in biotechnology.  Furthermore, because of their broad 
knowledge in biotechnology, graduates of this program are expected to fill a 
niche in industry where knowledge and ability to interphase and communicate 
with various functional groups within the organization are required. 
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DEGREE REQUIREMENTS 

 
 
 A minimum of 30 graduate credits is required for completion of the degree, 18 
credits of which must be from 500-level courses.  Students are required 16-18 credits 
from core courses.  Additional credits are from industry internship and other elective 
courses chosen from course offerings of various academic departments depending on the 
student's area of interest and the career track the student decides to pursue:  
biotechnology  related to agricultural applications, medical applications, or diversified.  
All Master of Biotechnology candidates are required a research project and a written 
research paper about the project.  The research project can be done in an academic 
laboratory or in industry.  Internship is a practically required elective in the degree 
program. 
 
 
 

CURRICULUM 
 

CORE COURSES 
 
IBIOS 593. MOLECULAR BIOLOGY LABORATORY (3 credits). An intensive 
laboratory course on the principles and techniques of molecular biology 
underlying current advances in biotechnology. 
 
BIOTC 479. METHODS IN BIOFERMENTATIONS (3 credits).  Bioprocessing 
principles and development; uses and operation of biofermentors, determination 
of biomass; problems of scale-up OR CH E 409.  BIOTECHNOLOGY 
LABORATORY (3 credits). Techniques in bioprocessing including strain 
development and selection, fermentation operations, scale-up plus biochemical 
separation and purification OR ABE 468.  MICROBIOLOGICAL ENGINEERING 
(4 credits).  Application of basic engineering principles and designs in 
biochemical and biological processes. 
 
IBIOS 571.  CURRENT ISSUES IN BIOTECHNOLOGY (2 credits). Case study 
project and lecture series by academic and industry speakers on scientific, 
business, legal, social and ethical issues in biotechnology.  
 
IBIOS 591. ETHICS IN THE LIFE SCIENCES (1 credit). An examination of 
integrity and misconduct in life sciences research. 
 
IBIOS 590. COLLOQUIUM SEMINAR SERIES (2 credits). A monthly colloquium 
that will present life science topics of general interest. 
 
BMB 400. MOLECULAR BIOLOGY OF THE GENE (3 credits). The molecular 
biology of procaryotic and eucaryotic genes and genetics. 
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IBIOS 594. RESEARCH PROJECT IN BIOTECHNOLOGY (3-6 credits). 
Supervised individual projects either in an academic or government laboratory or 
in industry.  A written research report is required and will be used as a basis for 
evaluating student performance in this course.  Evaluation may also involve an 
oral presentation in addition to the written report.  If proprietary issues are 
involved, these could be uncoupled from the written report or the oral 
presentation. (See below for more information). 
 

ELECTIVE COURSES 
 
These courses are chosen from offerings in various academic departments and 
colleges based on students' interest or track and career objectives.  These  
include 2 strongly recommended electives: 
 
IBIOS 595.  INTERNSHIP (2 credits). Supervised off-campus, non-group 
instruction, including field experiences, practicums, or internships. Written and 
oral critique of activity required. In practice, this elective is required of all students  
(see below for more information). 
 
IBIOS 597C. ADVANCED TECHNIQUES IN THE LIFE SCIENCES (1-3 credits). 
This is a modular laboratory rotation course in the various Shared Technology 
Facilities of the Huck Institutes of the Life Sciences: Mammalian Cell Culture and 
Monoclonal Antibody,  Flow Cytometry and Digital Microscopy,  Nucleic Acid 
Analysis, Microarray , Proteomics and Mass Spectrometry, Electron Microscopy, 
Macromolecular X-ray Crystallography, and Animal Transgenics. Work in 
research laboratories of specific interest to the students can be additional module 
in this course.  This course is a strongly recommended, especially for students 
who intend to pursue research and development careers. 
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PROGRAM OF STUDY 
 

Year 1 
Fall Semester 

 
IBIOS 590.  LSC Colloquium.  Seminar Series (2) 
IBIOS 593.  Molecular Biology Laboratory (3) 
IBIOS 591.  Ethics in the Life Sciences (1) 
BMB 400.  Molecular Biology of the Gene (3) 
Electives  (3-6) 

 
Spring Semester 

 
BIOTC 479 or ABE 468.  Methods in Biofermentation (3) 
IBIOS 571.  Current Issues in Biotechnology  (2) 
Electives  (3-9) 

 
Summer 

 
IBIOS 595. Industry Internship  (1-3) 
IBIOS 594.  Research Project (3-6) 

 
 

Year 2 
Fall Semester 

 
Completion of IBIOS 594 
Electives  (6-9) 

 
 
NB: In practice, students finish all on-campus courses in the first Fall and 
Spring semesters, then spend the summer and the following Fall in off-campus 
internship and research project. 
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INTERNSHIP AND RESEARCH PROJECT 
 

In practice, the research project is coupled with the off-campus internship 
and completion of both span the Summer-Fall terms.  Registration to these 
courses are done in consultation with the studentÕs academic adviser and the 
Cooperative Education Office of the Eberly College of Science. 
 

IBIOS 594.  RESEARCH PROJECT 
 
The research project is any work done by a student that requires hands-on 

involvement in the generation and analysis of data relating to a specific research 
problem or hypothesis.  This project can be conducted on-campus or off-campus 
on any topic that relates to the studentÕs specific area of interest and preparation, 
and to any of the following aspects of biotechnology:  scientific/technical, 
business, intellectual property, legal, social, and ethical.  A written research 
paper is required. 

A student who decides to do his/her research project on campus must 
start the process of locating a host laboratory or unit working in his/her area of 
interest early on, usually at the start of his/her first semester in the program.  It is 
the studentÕs responsibility to talk to the laboratory or unit concerned to explore 
the possibility of doing a research project with that laboratory or unit, find out 
what is available in terms of support for the student and the project, and the time 
commitment required for the student to do the research project.  Any 
arrangement or agreement pertaining to the actual  
conduct of the research must be between the laboratory/unit and the student. 

A research project in industry or government setting is usually integrated 
with the off-campus internship that the student does in the summer. The 
internship work forms part of the material that is included in the research project, 
which continues into the Fall semester. Evaluation of the research project will be 
the responsibility of the graduate faculty member in charge of IBIOS 594 and /or 
a member of the biotechnology graduate faculty who has interest and expertise 
in the research project of the student.   

Evaluation of the research project will be based on the written research 
report following guidelines prescribed by the faculty member in charge;  in 
addition, an oral research report may also be involved in the evaluation.  If 
proprietary issues are involved, these could be uncoupled from  the written report 
or the oral presentation 

Regardless of whether the research is done on- or off-campus, the student 
must make inform the host laboratory/unit concerned that a written report will be 
required and will need to be completed at a specific date determined by the 
studentÕs curriculum and by the faculty.  

The primary objective of the research project is to allow students a 
meaningful practical experience in work or research related to biotechnology.  
The purpose of this experience is to enhance the studentÕs preparation and  
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qualifications for diverse employment opportunities.  In the process, students are 
expected to learn not only the techniques involved in their specific research 
project, but also the proper conduct of research within the context of the 
organization in which they are doing research, the existing knowledge that 
underlies the research problem, the skills involved in gathering, analyzing, 
organizing, and presenting data, and how to effectively communicate the 
research  in writing.   
 
 

IBIOS 595.  INTERNSHIP 
 

The internship is a collaboration between the Master of Biotechnology 
degree program and the Cooperative Education Office of the Eberly College of 
Science. Master of Biotechnology students doing internships should register 2 
credits of IBIOS 595 with the Cooperative (Co-op) Education Office. Although 
IBIOS 595 is not listed as a core requirement in the degree program, this course 
is required in practice.  The main purpose for the internship is for the student to 
gain relevant experience in non-academic work environment and enhance the 
studentsÕ preparation and qualification for entry-level employment. Internships 
are usually sought for Summer-Fall duration at which time, students have 
completed their on-campus course requirements.  

Detailed information about internship and the Co-op Office is contained in 
the ÒEberly College of Science Cooperative Education Graduate Student 
HandbookÓ.  It is very important that the students read and understand this 
handbook early on in the program.  In practice, students start preparing a brief 
resume near the end of their first Fall semester in preparation for internship 
applications in the Spring Semester. Although the Co-op office maintain a 
database of available internship positions, placement is competitive, so students 
are encouraged to be resourceful and be pro-active in locating potential 
internship hosts to maximize the opportunity for internship placement and the 
opportunity to access internships optimal to the studentÕs career goals.  
 
Co-op Office Contact Information: 
Eberly College of Science Cooperative Education Office 
108 Whitmore Laboratory, University Park, PA  16802 
(814) 865-5000 Ð phone 
(814) 863-8466 Ð fax 
E-mail:  co-op@thunder.science.psu.edu  
http://www.science.psu.edu/coop   
 
Co-op Staff Members: 
Susan Knell, Director (sek104@psu.edu) 
Cindye Rudy, Assistant Director (ccr2@psu.edu) 
Jamie Corman, Administrative Assistant (jzc3@psu.edu) 
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WEBSITES OF INTEREST 

 
 
 

STUDENT LIFE RESOURCES 
http://www.psu.edu/ur/stuliferesrc.html 

http://www.sa.psu.edu/career/ 
 
 

THE GRADUATE SCHOOL  
http://www.gradsch.psu.edu/ 

http://www.gradsch.psu.edu/policies/student.html 
 
 

ACADEMIC INTEGRITY 
http://www.psu.edu/dept/ufs/policies/47-00.html#49-20 

http://www.psu.edu/dept/oue/aappm/G-9.html 
http://www.science.psu.edu/academic/Integrity/Policy.htm 

http://tlt.its.psu.edu/suggestions/cyberplag/cyberplagstudent.html 
http://www.libraries.psu.edu/instruction/infolit/andyou/mod9/plagiarism.htm 

  
 

COMMENCEMENT INFORMATION 
http://commencement.psu.edu/ 

 
 

BIOTECHNOLOGY 
(a sample listing only, not an exhaustive list) 

http://www.bio.org/ 
http://www.ncbi.nlm.nih.gov/ 

http://www.genengnews.com/ 
http://www.cato.com/biotech/index.html 

http://www.bio.com/ 
http://www.biospace.com/jobs/ 

http://www.bioview.com/bv/servlet/BVHome 
 
 


