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COURSE NUMBER: BISI 1202

COURSE TITLE: Biotechnology Safety and Measurements
CREDITS: 3	CLASS HOURS PER WEEK: 2 Lecture, 2 Lab	CONTACT HOURS: 4

PRE-REQUISITES: BTN 1101 - Introduction to Biotechnology

CO-REQUISITES: None

COURSE DESCRIPTION: This is the second course in the biotechnology sequence with a focus on safety in the laboratory, the mathematics used in biotechnology, laboratory measurements, and laboratory solutions.

COURSE STUDENT LEARNING OUTCOMES:

I. Safety in the Laboratory
1. Knowing the different safety responsibilities at various levels of organization.
2. Knowing how to work safely in the laboratory and applying this knowledge.
3. Understanding how to work safely with chemicals and applying this understanding.
4. Knowing how to work safely with biological materials and applying this knowledge.
II. Math in Biotechnology
1. Knowing and applying the basic math techniques used in biotechnology.
2. Knowing and applying proportional relationships.
3. Knowing and applying relationships and graphing.
4. Knowing and applying the description of data.
III. Laboratory Measurements
1. Understanding the basic principles underlying measurements.
2. Knowing the terminology related to metrology.
3. Understanding, applying, and performing the measurement of:
a. Weight
b. Volume
c. Temperature
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d. pH
e. Conductivity
f. Light
IV. Laboratory Solutions
1. Knowing how to prepare laboratory solutions.
2. Understanding the basic procedures of making solutions and buffers.
3. Performing the preparation of solutions and buffers.
4. Understanding water purification.
5. Knowing glass and plastic labware.

INSTITUTIONAL LEARNING GOALS
1. Critical Thinking
3. Quantitative Skills
4. Scientific Literacy
5. Technological Competence
6. Communication Competence
8. Professional and Life Skills OTM LEARNING OUTCOMES: N/A TAG LEARNING OUTCOMES: N/A
COURSE MATERIALS (TEXTBOOKS, MANUALS, REFERENCES, AND OTHER READINGS):

Textbook (Required): Basic Laboratory Methods for Biotechnology, Third edition by Seidman, Moore, and Mowery. CRC Press.

Textbook (Required): Laboratory Manual for Biotechnology and Laboratory Science, Revised edition by Seidman, Kraus, Brandner, and Mowery. CRC Press.

GENERAL INSTRUCTIONAL METHODS: Lecture, Demonstration, Group Activities, Discussion, Assigned Readings, and Laboratory Work.

STANDARDS AND METHODS FOR EVALUATION:

	Assessment Type
	Points
	Total

	3 Exams
	100 points each
	300 points

	13 Lab Reports
	10 points each
	130 points

	15 Homework
	5 points each
	75 points

	Lab Exam
	100 points
	100 points

	Comprehensive Final
	150 points
	150 points

	
	Total:
	755 points



GRADING SCALE:
90-100%=A, 80-89%=B, 70-79%=C, 60-69=D, below 60%=E

SPECIAL COURSE REQUIREMENTS:

· Purchases: Students are required to purchase the lab manual, review the safety instructions, and sign the safety agreement form before participating in any laboratory sessions.
· Safety: Students must follow safety rules during each lab throughout the course.
· Punctuality: Late arrival to a lab session may result in not being allowed to perform the experiment. Students are expected to complete all scheduled laboratory experiments. There are no excused absences or make-up sessions; any missed lab will receive a grade of zero.

ATTENDANCE POLICY: It is the policy of the Biological Sciences Department that all students must earn at least 70% of the total number of laboratory experiment report points in the course in order to receive a passing grade in the course.

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, OUTCOMES AND ASSESSMENT ALIGNMENT

Week 1
Unit of Instruction: Introduction to a Safe Workplace
Student Learning Outcomes: Students will learn about key regulatory agencies and their roles in laboratory and environmental safety. They will gain an understanding of safety responsibilities at both institutional and laboratory levels, with a focus on the Environmental Protection Agency (EPA) and principles of environmental protection.
Course Student Learning Outcomes: I
Assessment Methods: Homework 1.

Week 2
Unit of Instruction: Working Safely in the Laboratory: General Considerations and Physical Hazards
Student Learning Outcomes: Students will understand the types and importance of personal protective equipment (PPE), including appropriate clothing, gloves, and eye protection. They will also learn to identify and manage physical hazards such as glassware, sharp objects, compressed gases, heat, fire, cold, electricity, UV light, and pressure-related risks. The unit will address principles of ergonomic safety in the laboratory as well.
Course Student Learning Outcomes: I

Assessment Methods: Homework 2, Lab Report 1

Week 3
Unit of Instruction: Working Safely with Chemicals
Student Learning Outcomes: Students will explore chemical hazards, routes of exposure, and strategies for minimizing risk. The unit emphasizes appropriate responses to chemical incidents, interpretation of safety data sheets (SDS), and effective disinfection and sterilization techniques.
Course Student Learning Outcomes: I
Assessment Methods: Homework 3, Lab Report 2

Week 4
Unit of Instruction: Working Safely with Biological Materials
Student Learning Outcomes: Students will be introduced to biological safety, including strategies for minimizing biohazard risks. The unit covers specific laboratory biohazards, proper handling of biohazardous waste, and appropriate responses to biohazard spills. Course Student Learning Outcomes: I
Assessment Methods: Homework 4, Lab Report 3




Week 5
Unit of Instruction: Introduction to Quality Lab Measurements
Student Learning Outcomes: Students will gain an understanding of general quality standards, including calibration, traceability, measurement error, and uncertainty analysis.
Course Student Learning Outcomes: III
Assessment Methods: Homework 5, Lab Report 4, and Exam 1

Week 6
Unit of Instruction: Mathematics in Biotechnology-Part I and Measurement of Weight Student Learning Outcomes: Students will learn and apply the math used in biotechnology including exponents, scientific notation, units of measurement, ratios, proportions, percents, density, concentrations, and dilutions. Students will learn the basic principles of weight measurement. Students will apply basic calculations used in biotechnology to calculate accuracy and precision when calibrating a mechanical and electronic balance. Students will understand the limitations in measurements and the types of errors that can contribute to uncertainty.
Course Student Learning Outcomes: II and III
Assessment Methods: Homework 6, Lab Report 5

Week 7

Unit of Instruction: Mathematics in Biotechnology-Part II and Measurement of Volume Student Learning Outcomes: Students will understand and apply key principles of statistical analysis, including populations, variables, and samples. They will learn to describe, organize, and display data using various graphical methods, including representations of linear and exponential relationships. The unit also introduces basic principles of volume measurement, covering the use of glassware, plastic labware, pipettes, and micropipettes. Students will apply foundational biotechnology calculations to assess accuracy and precision in micropipette use.
Course Student Learning Outcomes: II and III
Assessment Methods: Homework 7, Lab Report 6

Week 8
Unit of Instruction: Measurement of Temperature
Student Learning Outcomes: Students will understand the significance and definition of temperature, explore fundamental principles and methods of temperature measurement, and learn how to perform temperature conversions. The unit also covers best practices for verifying thermometer performance.
Course Student Learning Outcomes: III
Assessment Methods: Homework 8, Lab Report 7



Week 9
Unit of Instruction: Measurement of pH, Selected Ions, and Conductivity
Student Learning Outcomes: Students will learn about pH, pH indicators, and the operation and calibration of pH meters. They will understand the principles of accurate and reproducible pH measurement and apply biotechnology-related calculations to assess accuracy and precision during calibration. The unit also introduces the concept of conductivity and methods for its measurement.
Course Student Learning Outcomes: III
Assessment Methods: Homework 9, Lab Report 8

Week 10
Unit of Instruction: Measurements Involving Light-Part A: Basic Principles and Instrumentation
Student Learning Outcomes: Students will understand the fundamental principles and instrumentation involved in light-based measurements, with a focus on spectrophotometry. They will explore the basic design of spectrophotometers, apply relevant calculations for data analysis, and learn quality control and performance verification procedures.
Course Student Learning Outcomes: III
Assessment Methods: Homework 10, Lab Report 9, Exam 2

Week 11
Unit of Instruction: Measurements Involving Light-Part B: Assays
Student Learning Outcomes: Students will explore the qualitative applications of spectrophotometry, including standard curves and Beer’s Law. They will learn to calculate the absorptivity constant from a standard curve and determine concentrations using calibration curves, known absorptivity constants, literature values, and single standards. The unit also covers colorimetric assays, turbidimetry, and kinetic assays.
Course Student Learning Outcomes: III
Assessment Methods: Homework 11, Lab Report 10

Week 12
Unit of Instruction: Measurements Involving Light-Part B: Assays
Student Learning Outcomes: Students will learn to develop and validate spectrophotometric methods, including colorimetric protein assays. They will explore the analysis of DNA, RNA, and proteins using spectrophotometric and fluorescence-based techniques. The unit also introduces advanced applications such as gel scanning, the use of photometers as detectors in chromatography, and fluorescence spectroscopy.
Course Student Learning Outcomes: III
Assessment Methods: Homework 12, Lab Report 11

Week 13
Unit of Instruction: Preparation of Laboratory Solutions-Part A: Concentration Expressions and Calculations
Student Learning Outcomes: Students will learn various ways to express concentration, including weight per volume, percent, parts, molarity, and normality. The unit also covers the principles and calculations involved in preparing and understanding concentrations and dilutions.
Course Student Learning Outcomes: IV
Assessment Methods: Homework 13, Lab Report 12

Week 14
Unit of Instruction: Preparation of Laboratory Solutions-Part B: Basic Procedures and Buffers
Student Learning Outcomes: Students will learn how to prepare dilute solutions from concentrated stock, maintain proper pH levels, and work with buffers such as Tris. They will also gain experience adjusting buffer pH, preparing multi-solute solutions, and performing general solution preparation in the laboratory.
Course Student Learning Outcomes: IV
Assessment Methods: Homework 14, Lab Report 13

Week 15
Unit of Instruction: Solutions: Associated Procedures and Information

Student Learning Outcomes: Students will learn about water purification methods and how to evaluate their effectiveness. Topics include distillation, ion exchange, carbon adsorption, filtration, ultraviolet oxidation and sterilization, water purification systems, and proper handling of reagent-grade water. The unit also covers glass and plastic labware, including types and characteristics, cleaning procedures, detergents and cleaning agents, physical cleaning methods, rinsing and drying, quality control, and potential leachates from plastics. Students will also learn techniques for sterilizing solutions.
Course Student Learning Outcomes: IV
Assessment Methods: Homework 15, Lab Exam, Exam 3

Week 16
Comprehensive Final
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