BIOMEDICAL APPLICATIONS
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It is strongly recommended that administration and guidance follow the scope and sequence and course recommendations as listed.

Recommended Credits:

1

Recommended Grade Level(s):
11-12th 

Number of Competencies in Course:  34
Note:
This course may be offered for one unit of science credit if the teacher is endorsed in science or for one unit of career and technical education credit. This course may also be offered as a dual enrollment/dual credit course. 

Teachers who teach this course must hold proper endorsement and completed the state-approved 16 hours of biennial training. This course may be offered for one Career and Technical credit.
BIOMEDICAL APPLICATIONS
STANDARDS
1.0
Students will know and apply the academic subject matter required to understand the history and development of the field of biomedical research.  

2.0
The students will demonstrate proficiency in understanding basic skills and safety in the laboratory.  

3.0
The students will demonstrate proficiency in understanding and manipulating DNA.  

4.0
The students will demonstrate proficiency in understanding protein expression and purification.

5.0
The students will demonstrate proficiency in understanding tissue and cell culture.  

6.0
The students will demonstrate proficiency in understanding the legal environment and technology transfer aspects of biomedical research.

7.0
The students will demonstrate skills in the laboratory.  

Note: Following check-off of skills in Standard 7.0, students will be eligible for a biomedical research internship.  Students will demonstrate knowledge and skills in a health care research setting.
BIOMEDICAL APPLICATIONS
STANDARD 1.0
The student will know and apply the academic subject matter required for entrance into the field of biomedical research.

LEARNING EXPECTATIONS
The student will 

1.1 
Evaluate the history of biomedical research in respect to time, culture, religion, and regions.

1.2 
Use biomedical terminology including root words, prefixes, suffixes, and abbreviations.

1.3 
Develop the foundation in scientific knowledge and skills necessary for a successful career in biomedical research.

1.4 
See the integration of various science disciplines with biomedical research.

1.5 
Discuss the benefits and risk of biomedical research.

1.6 
Use knowledge gained to demonstrate proficiency in reading and interpreting biomedical research.

Performance Indicators: Evidence Standard Is Met 

The student will:
1.1 
Develop a research paper illustrating the history of biomedical research. Orally report on the history of health care using National HOSA Research/Persuasive Speaking guidelines. 

1.2 
Demonstrate symbols, abbreviations, and medical terminology usage by implementing National HOSA Medical Terminology and Medical Spelling guidelines.

1.3 
Demonstrate guidelines using medical and dental terminology and medical and dental spelling.

 Sample Performance Task 

· Use flash cards and practice usage of symbols, abbreviations, and medical terminology in note taking. 

· Create a poster and exhibit for demonstrating biomedical careers.

· Find four sites, identifying educational requirements and salaries, on the Internet for each biomedical career.  

· Find one career that includes training outside of science, such as business or law.

· Create a timeline of the history of biomedical research, highlighting key discoveries.

· Successfully debate the risks versus benefits of biomedical research.

· Read and report on a biomedical journal article.

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, Industry Standards
BIOMEDICAL APPLICATIONS
STANDARD 2.0

The students will demonstrate proficiency in understanding basic skills and safety in the laboratory.  

LEARNING EXPECTATIONS

The student will:

2.1 
Read, interpret, verbalize, and apply policies and procedures appropriate to the biomedical research setting.

2.2
Demonstrate the safe and appropriate use of equipment and supplies; utilize proper communication, critical thinking and problem solving techniques.

2.3
Demonstrate proficiency with basic microbiology laboratory skills.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET

The student will 

2.1
Research policies and procedures, reporting and documenting in a biomedical research setting and document information.

2.2
Use math skills and show proper use of exponents, decimals, conversions.  

2.3
Demonstrate proficiency working with microorganisms important in biomedical research.  

Sample performance task

· Demonstrate understanding of molarity and dilutions by laboratory solutions such a saline (0.1M NaCl).

· Prepare sterile media and agar plates, grow a bacterial culture (such a those found in sweet aphidophilis milk), and determine the titer of cells in the culture.

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, and Industry Standards

BIOMEDICAL APPLICATIONS
Standard 3.0

The students will demonstrate proficiency in understanding and manipulating DNA.  

LEARNING EXPECTATIONS

The student will:

3.1
Describe the two different functions of DNA.

3.2
Illustrate how the structure of DNA relates to these functions.

3.3
Outline the stages involved in transcription and translation.

3.4
Describe the role of a plasmid and restriction enzymes in genetic engineering.

3.5
Describe how recombinant DNA is constructed and analyzed.

3.6
Describe how polymerase chain reaction works and is used in biomedical research.

3.7
Demonstrate proficiency in DNA techniques fundamental to biomedical research: transformation, gel electrophoresis and polymerase chain reaction.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET

The student will 

3.1
Perform three laboratory tasks fundamental to biomedical research: transformation, gel electrophoresis, and polymerase chain reaction. 

3.2
Using the Internet, find examples of genetic engineering that yield health
 benefits.  

3.3
Using National HOSA prepared speaking guidelines, present findings to class. 

Sample performance task

· Demonstrate understanding of genetic engineering by transforming a strain of bacteria with a plasmid (similar to AP Biology lab).

· Demonstrate knowledge of genetic manipulation by isolating the plasmid and digesting the DNA and analyzing fragment after gel electrophoresis.

· Prepare an oral report on a successful commercial product created through genetic engineering or biotechnology. 

· Read a biomedical research article that utilizes the three laboratory techniques of transformation, gel electrophoresis and polymerase chain reaction. 

· Report on the scientist who received the Nobel Prize for inventing polymerase chain reaction.

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, and Industry Standards
BIOMEDICAL APPLICATIONS
Standard 4.0
The students will demonstrate proficiency in understanding protein expression and purification.
LEARNING EXPECTATIONS

The student will:

4.1
Describe the four different classes of proteins. 

4.2
Illustrate how the structure of protein relates to these functions.

4.3
Describe how peptide bonds are formed.

4.4
Compare and contrast different methods of protein purification.

4.5
Describe how beneficial protein products are made by recombinant DNA technology.

4.6
Demonstrate proficiency in protein purification by monitoring protein separation using chromatography.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET

The student will:

4.1
Demonstrate knowledge of protein purification by separating compounds with chromatography.

4.2
Using the Internet, find examples of research involving protein purification and the resulting health benefits from the purified protein.  

4.3
Using National HOSA prepared speaking guidelines, present findings to class. 

Sample performance task

· Demonstrate understanding of proteins by drawing the structures of all 20 amino acids and how peptide bonds form.

· Describe how the different type of amino acids (basic, acidic,etc.) affect the shape of the protein.

· Demonstrate knowledge of protein purification by monitoring protein separation using chromatography.

· Prepare an oral report on the different methods of purifying proteins.

· Read a biomedical research article that utilizes protein purification.

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, Industry Standards

BIOMEDICAL APPLICATIONS
Standard 5.0

The students will demonstrate proficiency in understanding tissue and cell culture.  

LEARNING EXPECTATIONS

The student will:

5.1
Describe the composition of blood and various cell types.

5.2
Demonstrate an understanding of how the human immune system works.

5.3  
Compare and contrast cells grown in vivo and in vitro.

5.4
Demonstrate proficiency in growing cells in tissue culture by growing and counting cells.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET

The student will:

5.1
List all the components found in circulation of blood and how the various cell types function.

5.2
Describe the various components of the human immune systems and how they function.

5.3
Use the Internet to find examples of scientific knowledge gained from cells in vivo and cells used in in vitro studies.  Using National HOSA prepared speaking guidelines, present findings to class.

5.4
Demonstrate proficiency in growing cells in tissue culture by growing and counting cells.  
Sample performance task

· Demonstrate understanding of how the various components in blood function by presenting a PowerPoint using images from the Internet. 

· Describe how the human immune system works against bacterial and viral infections, inflammation, and autoimmune disorders.  

· Prepare an oral report on experiments involving tissue culture cells grown in vitro.  

· Complete a laboratory assignment growing, feeding and counting cells (such as HeLa cells) in culture.  May be performed during internship.

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, and Industry Standards

BIOMEDICAL APPLICATIONS
Standard 6.0

The students will demonstrate proficiency in understanding the legal environment and technology transfer aspects of biomedical research.

LEARNING EXPECTATIONS

The student will:

6.1
Examine and evaluate issues relating to intellectual property rights.

6.2
Demonstrate knowledge of how scientific developments are legally protected and receive FDA approval.

6.3
Research proper methods of documenting scientific research in the laboratory.

6.4
Describe the role of technology transfer and patient lawyers in the biomedical field.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET  

The student will 

6.1
Demonstrate steps from laboratory bench to Office of Patient and Trademark.

6.2 
Chart the route from the laboratory through clinical trails to get FDA approval on a potential therapeutic product.

6.3
Using a patent lawyer, estimate the time and cost involved in patenting a biomedical product.

6.4
Follow a case study of a biomedical product and determine the value generated from the patient  (such as the patent on humulin by Genetech).

6.5
Examine and evaluate various issues that relate to patent regulation and intellectual property rights of research developed by biomedical/biotechnology companies.

Sample performance task

· Demonstrate an understanding of the four phases of FDA approval (from laboratory to clinical trails) by presenting a PowerPoint using HOSA guidelines. 

· Following a presentation by a guest patent attorney/agent or a university technology transfer official, the students will compare and contrast the different processes for receiving a patent and FDA approval.  

· Discuss the value of patents and legal protection and proper ways to document science.

· Search the Internet for therapeutic products that have received FDA approval and those that are "in the pipeline."

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, Industry Standards

BIOMEDICAL APPLICATIONS
STANDARD7.0

The students will demonstrate skills in the laboratory.  

Note: Following check-off of skills, students will be eligible for a biomedical research internship.  Students will demonstrate knowledge and skills in a health care research setting.

LEARNING EXPECTATIONS

The student will:

7.1
Read, interpret, verbalize, and apply policies and procedures appropriate to the biomedical research setting.

7.2
Participate in a biomedical research orientation prior to a research setting.

7.3
Utilize proper communication, critical thinking, and problem-solving techniques.

7.4
Demonstrate the safe and appropriate use of equipment and supplies.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET  

The student will:

7.1
Research policies and procedures, reporting and documenting in a biomedical research facility.  Document information.

7.2
Use knowledge gained to anticipate future development and employment opportunities in biomedical research.

7.3
Be prepared to adapt to changes in the life science industry.

7.4
Prepare a resume and job application for a specific job.

7.5
Job shadow in a biomedical research facility.

Sample performance task

· Develop a career presentation by implementing National HOSA Career Display guidelines for chosen career/cluster.

· Participate in mock interviews by implementing National HOSA Job Seeking or Interview Skills as guidelines.

· Search the Internet for current jobs related to biomedical research and biotechnology and report on the results

Integration/Linkages 

Math, Chemistry, Biology, Psychology, Sociology, English, National Health Occupations Students of America Guidelines, National Science Standards, Industry Standards

COURSE DESCRIPTION





This course is an overview of biomedical research applications.  Topics covered will include understanding laboratory procedures fundamental to biomedical research which include recombinant DNA, protein purification, cell and tissue culture.  Additional topics include communication skills, the history and development of the field of biomedical research and understanding the legal environment and technology transfer aspects of biomedical research.











