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COURSE NUMBER: BTN 1101

COURSE TITLE: Introduction to Biotechnology

INSTRUCTOR:	CONTACT:

CREDITS: 3	CLASS HOURS PER WEEK: 3	PREREQUISITES: MATH 1025, ENGL 1100


DESCRIPTION OF COURSE 
This course provides students with a comprehensive introduction to the scientific concepts currently used in the field of biotechnology.  Students are introduced to the fundamentals of biotechnology, current trends and careers in biotechnology, and the business, regulatory, quality, and ethical aspects of biotechnology. The knowledge and skills gained in this course will give students a broad understanding of biotechnology and its impact on society.

COURSE STUDENT LEARNING OUTCOMES 
Upon completion of this course, students will:
· Understand the basic biological and chemical processes of cells, tissues, and organisms. 
· Compare and contrast common organisms used in biotechnology and relate the manipulation of living organisms to product and procedure development.
· Explain how manipulation of nucleic acids through genetic engineering (recombinant DNA and RNA technologies) alters the function of proteins and subsequent cellular processes. 
· Understand the ethical, moral, legal, and cultural issues related to the use of biotechnology research and product development.

PROGRAM OUTCOMES 
Program Description: 
The Biotechnology Technician Associate in Science degree program provides students with the education and training in the skills required for entry-level employment as technicians in biotechnology industries. 

Upon completion of this program a student will be able to:
· Identify industry sectors and career paths in biotechnology. 
· Explain the scientific principles underpinning modern applications of biotechnology. 
· Demonstrate understanding of the role of regulations, Good Laboratory Practices, Good Manufacturing Practices and Quality practices and documentation in biotechnology. 
· Demonstrate proficiency with current biotechnology laboratory techniques.
· Demonstrate proficiency in using, calibrating, and maintaining standard laboratory equipment.
· Perform basic laboratory measurements, calculations, and statistical analyses of data.
· Analyze and display data using computer technology.
· Demonstrate biotechnology laboratory workplace skills, including safety skills, scientific accountability and ethical behavior, and appropriate workplace behavior.
· Exhibit appropriate workplace behaviors including teamwork, time management, and effective oral and written communication skills.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
ILG # 1: Critical Thinking 
ILG # 2: Ethical Reasoning
ILG # 4: Scientific Literacy
ILG # 6: Communication Competence
ILG # 7: Social and Cultural Awareness
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
Students will need access to a computer to view presentations before and after class.  If any student does not have personal access to a computer or the Internet, CSCC offers free access on campus at the ERC (Library) or TL Commons, and at off-campus sites.  

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS

RECOMMENDED TEXTBOOK: Seidman, Moore, and Mowery. Basic Laboratory Methods for Biotechnology. Third Edition, CRC Press. ISBN: 978-0-367-24490-3

GENERAL INSTRUCTIONAL METHODS
· Lecture, assigned readings, in-class discussion 

ASSESSMENT
Columbus State Community College is committed to the assessment (measurement) of student achievement of academic outcomes.  This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn.  The assessment program at Columbus State has four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) to provide evidence for institutional effectiveness.  In class you are assessed and graded on your achievement of the outcomes for this course.  You may also be required to participate in broader assessment activities.

STANDARDS AND METHODS FOR EVALUATION
Student evaluation for this course will be based on the following:
1. Assignments: Satisfactory completion of assignments as assigned.  Students are expected to turn in course assignments by the dates specified by the course instructor. Assignment due dates will be announced via announcements on Blackboard and on the schedule included in this syllabus. No late assignments accepted.
2. [bookmark: _Hlk48545449]Quizzes: Quizzes will be taken at home as directed by the instructor. Quizzes are taken on Blackboard.  You will be on the honor system for quizzes.  Quizzes are closed book, meaning that the student is NOT permitted to use any reference material, notes, books, etc. No late quizzes accepted. Quizzes submitted after the due date and time will receive a score of zero. 
3. Discussion boards: The student will participate in 5 discussion board assignments that will count toward their participation grade.
a. Each assignment will be worth a possible 5 points for a total of 25 points.
b. A possible three points will be given for answering the discussion board topic. Two points will be awarded for responding to one student post. 
4. Midterm exam: The midterm exam will cover units 1-7 and will be taken on Blackboard.  The student will have 2 hours to complete the final exam. The final will be closed book, meaning that the student is NOT permitted to use any reference material, notes, books, etc.
5. Final exam: The final exam is comprehensive (i.e. covering all material) and will be taken on Blackboard.  The student will have 2 hours to complete the final exam. The final will be closed book, meaning that the student is NOT permitted to use any reference material, notes, books, etc. 


GRADING SCALE

Final grades will be determined as follows:

	Assignments
	Points

	Unit 1: Introduction to Biotechnology
Units 2-3: Career Exploration
Unit 4: Techniques to Manipulate DNA
Unit 5: NextGen DNA Sequencing: A Look into Microscopic Worlds
Unit 6: Intellectual Property
Unit 7: Code of Federal Regulations
Unit 8: Bioethics Case Study
Unit 9: Biotechnology Regulation
Unit 10: FDA New Drug Case Study
Unit 11: Drug Development Interactive 
Unit 12: Quality Principles
Unit 13: Quality Systems
Unit 14: Deliberate Documentation Interactive
Unit 15: Good Documentation Practices 
	10 points each x 14 = 140 points 

	Discussion Boards
	

	Unit 1: Course Introduction
Unit 4: DNA
Unit 9: FDA
Unit 12: Quality
Unit 15: GDP
	10 points each x 5 = 50 points

	Quizzes
	

	· Quiz 1: Unit 1 (Introduction to Biotechnology)
· Quiz 2: Units 2-3 (Career Exploration)
· Quiz 3: Units 4-5 (DNA and Regenerative Medicine)
· Quiz 4: Units 6-7 (Business of Biotechnology and Evolution of Food and Drug Regulation)
· Quiz 5: Unit 8-9 (Bioethics, Biotechnology and the Regulation of Medical and Food Products)
· Quiz 6: Units 10-11: Lifecycles and Regulation of Pharmaceutical Products and The Lifecycles and Regulation of Biopharmaceutical and Regenerative Medicine Products)
· Quiz 7: Units 12-13 (Quality Principles and Quality Systems in a Regulated Production Facility)
· Quiz 8: Unit 14-15 (Introduction to Documentation and Good Documentation Practices)
	20 points each x 8 = 160 points

	Exams
	

	Midterm Exam
Final Exam

	75 points
125 points

	Total 
	550 points 



100-90		=A
  89-80		=B
79-70 =C
60-69		=D
  59-Below	= E / EN 


SPECIAL COURSE REQUIREMENTS
1. Access to the reliable Internet 
2. Use of the CSCC student email address

ATTENDANCE POLICY
Web-based course:  Students enrolled in web-based course should plan to spend a minimum of six (6) hours per week on their studies for this course; two instructional hours plus 2-3 hours per credit hour. 

Attendance Reporting:  A student will be reported as not attending for financial aid reporting, if the student has missed more than one posted assignment/quiz due date and/or the student has missed an exam.  See Financial Aid Reporting information provided below in this syllabus. 

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.




UNITS OF INSTRUCTION 

Week 1:  
Unit 1: Introduction to Biotechnology
- Unit of Instruction:  
 Introduction to Biotechnology

- Learning Objectives/Goals:  
1. Define pharmaceuticals and biopharmaceuticals. 
2. Describe the history of and evaluate the implications of biotechnology in society, e.g., ethics, medicine, agriculture, environment, and industry.

- Assignments:  
· Step 1: Print and read the syllabus
· Step 2:  Review unit objectives
· Step 3: Complete discussion board 1 
· Step 4: Watch or read through the “Introduction to Biotechnology) lecture  
· Step 5: Complete the guided notes
· Step 6: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 7: Take quiz 1 over unit 1

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Discussion board 1 (graded)
	

	Introduction to Biotechnology assignment (graded)
	

	Quiz 1: Introduction to Biotechnology (graded)
	





Week 2:  
Unit 2: Biotechnology Career Fields, Part 1
- Unit of Instruction:  
 Biotechnology Career Fields, Part 1

- Learning Objectives/Goals:  
1. Explore biotechnology fields and career opportunities within the following areas: environmental, animal, agricultural, food, & biofuel, forensics, and security.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Biotechnology Career Fields, Part 1” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	




Week 3:  
Unit 3: Biotechnology Career Fields, Part 2
- Unit of Instruction:  
 Biotechnology Career Fields, Part 2

- Learning Objectives/Goals:  
1. Explore biotechnology fields and career opportunities within the following areas: industrial, marine and aquaculture, scientific research, medical

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Biotechnology Career Fields, Part 2” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and upload completed assignment to Blackboard
· Step 5: Take quiz 2 over units 2 and 3

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Biotechnology career fields assignment (graded)
	

	Quiz 2: Career Exploration (graded)
	









Week 4:  
Unit 4: Techniques to Manipulate DNA
- Unit of Instruction:  
 Techniques to Manipulate DNA

- Learning Objectives/Goals:  
1. Understand the basic principles of genets and genomics. 
2. Describe methods used in recombinant DNA technology. 
3. Demonstrate an understanding of the process of DNA replication, transcription, translation, and gene regulation mechanisms. 
4. Explain the theoretical basis of recombinant DNA technologies and its application.

- Assignments:  

· Step 1: Review unit objectives 
· Step 2: Complete discussion board 2
· Step 3: Watch or read through the “Techniques to Manipulate DNA” lecture  
· Step 4: Complete the guided notes 
· Step 5: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Discussion board 2 (graded)
	

	Introduction to Biotechnology assignment (graded)
	




Week 5:  
Unit 5: Regenerative Medicine
- Unit of Instruction:  
Regenerative Medicine

- Learning Objectives/Goals:  
1. Describe gene therapy and differentiate between the various types. 
2. Explain the theoretical basis of genome analysis, including Sanger sequencing and current sequencing technologies.
3. Explain the theoretical basis of gene expression analysis and its application.
4. Explain the theoretical basis of PCR and basic chromatography techniques for separating and identifying nucleic acids, carbohydrates, proteins, and biological metabolites 
5. Understand the principles and practice of PCR assays.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Regenerative Medicine” lecture  
· Step 3: Complete the guided notes
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 5: Take quiz 3 over units 4 and 5

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Introduction to Biotechnology assignment (graded)
	

	Quiz 3: Techniques to Manipulate DNA and Regenerative Medicine (graded)
	




Week 6:  
Unit 6: Business of Biotechnology
- Unit of Instruction:  
 Business of Biotechnology

- Learning Objectives/Goals:  
1. Determine the impact of intellectual property in biotechnology.
2. Understand the role of the laboratory in research and development and quality control procedures.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Business of Biotechnology” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Business of Biotechnology assignment (graded)
	





Week 7:  
Unit 7: Evolution of Food and Drug Regulation
- Unit of Instruction:  
 Evolution of Food and Drug Regulation

- Learning Objectives/Goals:  
1. Understand the FDA's organizational structure, including the centers and offices that service biologics. 
2. Describe the impact and regulatory oversight that CBER has on biological products. 
3. Describe the Code of Federal Regulations' role in regulating biological products.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Business of Biotechnology” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 5: Take quiz 4 over units 6 and 7
· Step 6: Complete midterm exam (available on Blackboard)

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Evolution of Food and Drug Regulation assignment (graded)
	

	Quiz 4: Business of Biotechnology and Evolution of Food and Drug Regulation (graded)
	

	Midterm exam (graded)
	





Week 8:  
Unit 8: Bioethics 
- Unit of Instruction:  
 Bioethics

- Learning Objectives/Goals:  
1. Examine ethical concerns related to biotechnology.

- Assignment:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Bioethics” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Bioethics assignment (graded)
	





Week 9:  
Unit 9: Biotechnology and the Regulation of Medical and Food Products
- Unit of Instruction:  
Biotechnology and the Regulation of Medical and Food Products

- Learning Objectives/Goals:  
1. Describe the evolution of food and drug regulation in the US, including the history of biotechnology product regulation.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Complete discussion board 3
· Step 3: Watch or read through the “Biotechnology and the Regulation of Medical and Food Products” lecture  
· Step 4: Complete the guided notes 
· Step 5: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 6: Take quiz 5 over units 8 and 9

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Discussion board 3 (graded)
	

	Biotechnology and the Regulation of Medical and Food Products assignment (graded)
	

	Quiz 5: Bioethics and Biotechnology and the Regulation of Medical and Food Products (graded)
	












Week 10:  
Unit 10: Lifecycles and Regulation of Pharmaceutical Products
- Unit of Instruction:  
Lifecycles and Regulation of Pharmaceutical Products

- Learning Objectives/Goals:  
1. Examine the drug development lifecycle.
2. Explain the various steps in the drug development process.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Lifecycles and Regulation of Pharmaceutical Products” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Biotechnology and the Regulation of Medical and Food Products assignment (graded)
	





Week 11:  
Unit 11: The Lifecycles and Regulation of Biopharmaceutical and Regenerative Medicine Products
- Unit of Instruction:  
The Lifecycles and Regulation of Biopharmaceutical and Regenerative Medicine Products

- Learning Objectives/Goals:  
1. Describe common biopharmaceutical drug product development procedures. 
2. Describe process development, its role, and how it fits within the overall development and commercialization of a biopharmaceutical product. 
3. Examine regulatory issues relating to human and cell tissue therapies.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “The Lifecycles and Regulation of Biopharmaceutical and Regenerative Medicine Products” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 5: Take quiz 6 over units 10 and 11

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Biotechnology and the Regulation of Medical and Food Products assignment (graded)
	

	Quiz 6:  Lifecycles and Regulation of Pharmaceutical Products and  The Lifecycles and Regulation of Biopharmaceutical and Regenerative Medicine Products (graded)
	












Week 12:  
Unit 12: Quality Principles
- Unit of Instruction:  
Quality Principles

- Learning Objectives/Goals:  
1. Understand quality control systems, standards, and techniques used in the development of biological products. 
2. Describe quality control procedures used in the laboratory. 
3. Identify quality laboratory tests and assays used in the development of biological products.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Complete discussion board 4
· Step 3: Watch or read through the “Lifecycles and Regulation of Pharmaceutical Products” lecture  
· Step 4: Complete the guided notes 
· Step 5: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Discussion board 4 (graded)
	

	Quality Principles assignment (graded)
	




Week 13:  
Unit 13: Quality Systems in a Regulated Production Facility 
- Unit of Instruction:  
Quality Systems in a Regulated Production Facility 

- Learning Objectives/Goals:  
1. Identify issues related to resources used in the quality improvement process within a regulated production facility.

- Assignments:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Quality Systems in a Regulated Production Facility” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 5: Take quiz 7 over units 12 and 13

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Quality Systems in a Regulated Production Facility assignment (graded)
	

	Quiz 7: Quality Principles and Quality Systems in a Regulated Production Facility (graded)
	




Week 14:  
Unit 14: Introduction to Documentation
- Unit of Instruction:  
Introduction to Documentation

- Learning Objectives/Goals:  
1. Explain the importance of documentation in biotechnology. 
2. Identify appropriate documentation types and practices used in biotechnology. 
3. Understand key data integrity terms and definitions. 
4. Explain and describe the necessary elements in the development and implementation of a data integrity program.

- Assignment:  
· Step 1: Review unit objectives 
· Step 2: Watch or read through the “Introduction to Documentation” lecture  
· Step 3: Complete the guided notes 
· Step 4: Complete the unit assignment and uploaded completed assignment to Blackboard

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Introduction to Documentation assignment (graded)
	




Week 15:  
Unit 15: Good Documentation Practices
- Unit of Instruction:  
Good Documentation Practices

- Learning Objectives/Goals:  
1. Explain why Good Documentation Practice is important and identify principles that underpin it. 
2. List the various types of documents used and explain their functions. 
3. Explain the process of regulatory submission. 
4. Specify requirements for record keeping and data integrity, including those for entering and correcting data.

- Assignment:  
· Step 1: Review unit objectives 
· Step 2: Complete discussion board 5
· Step 3: Watch or read through the “Good Documentation Practices” lecture  
· Step 4: Complete the guided notes 
· Step 5: Complete the unit assignment and uploaded completed assignment to Blackboard
· Step 6: Take quiz 8 over units 14 and 15
· Step 7: Take final exam 

- Assessment Methods:  
	Activity
	Due by 

	Guided notes (not graded)
	

	Discussion board 5 (graded)
	

	Good Documentation Practices assignment (graded)
	

	Quiz 8: Introduction to Documentation and Good Documentation Practices (graded)
	

	Final exam (graded)
	











 (
1
)
image1.jpeg
CoLUMBUS
STATE

SR IR S LR




