ESSEX COUNTY COLLEGE
Nursing and Allied Health Division
RTC 201 – Radiation Biology
Course Outline

Course Number & Name:  RTC 201 Radiation Biology
Credit Hours:  2.0 
Contact Hours:  4.0
Lecture:  2.0
Lab:  2.0
Other:  N/A
Prerequisites:  Grade of “C” or better in RTC 112

Co-requisites:  RTC 200 and RTC 202

Concurrent Courses:  None
Course Outline Revision Date:  Fall 2011
Course Description: This course provides basic information on the effects of radiation therapy and radioisotopes on biological systems. It is geared toward students whose training is primarily in the field of diagnostic X-ray technology. Critiques of radiographic films are conducted in the classroom/laboratory, focusing on the effects of radiation as related to radiation biology and health physics. 

Course Goals: Upon successful completion of this course, students should be able to do the following:

1.
analyze effects of ionizing radiation on living tissue;
2.
describe basic biologic and chemical structures of the cell;
3.
predict radiation exposure outcomes; and
4.    discuss the origin of ionizing radiation.
Measurable Course Performance Objectives (MPOs): Upon successful completion of this course, students should specifically be able to do the following:

1. 
Analyze effects of ionizing radiation on living tissue:
1.1 discriminate between direct and indirect ionizing radiation;

1.2 discriminate between the direct and indirect mechanisms of radiobiological effects;
1.3 discuss the direct and indirect effects of ionizing radiation;
1.4 describe radiation-induced chemical reactions and potential biologic damage ;
1.5 evaluate factors influencing radiobiologic/biophysical events at the cellular and subcellular level;
1.6 differentiate between somatic and genetic radiation effects as well as discuss specific diseases or syndromes associated with them; and
1.7 discuss stochastic (probabilistic) and nonstochastic (deterministic) effects
Measurable Course Performance Objectives (MPOs) (continued):
2.
Describe basic biologic and chemical structures of the cell:

2.1 differentiate between ionic and covalent molecular bonds; and
2.2 describe fundamental principles of cellular biology

3.
Predict radiation exposure outcomes:
3.1 identify methods to measure radiation response;
3.2 describe physical, chemical and biologic factors influencing radiation response of cells and tissues;
3.3 explain factors influencing radiosensitivity;
3.4 recognize the clinical significance of LD50/30 and LD30;
3.5 identify specific cells from most radiosensitive to least radiosensitive;
3.6 utilize dose response curves to study the relationship between radiation dose levels and the degree of biologic response;
3.7 discuss effects of limited versus total body exposure;
3.8 relate short-term and long-term effects as a consequence of high and low radiation doses;
3.9 discuss use of and information to be gained from various dose/response curves;
3.10 discuss embryo and fetal effects of radiation exposure;
3.11 discuss risk estimates for radiation-induced malignancies; and
3.12 discuss acute radiation syndromes

4.
Discuss the origin of ionizing radiation:

4.1
identify sources of radiation exposure; and
4.2
identify sources of electromagnetic and particulate ionizing radiations
Methods of Instruction: Instruction will consist of lectures, class discussions/participation, PowerPoint slide shows, class activities, radiograph review, and laboratory activities.

Outcomes Assessment: Test and exam questions are blueprinted to the course objectives which are based on the minimum standards required by the American Radiology of Radiologic Technologists (ARRT) and the American Society of Radiologic Technologists (ASRT) suggested course curriculum.      Note: Tests and exams are primarily structured in multiple-choice formats in conjunction with the ARRT exam.  Also, checklist rubrics may be used to evaluate students for the level of mastery of course objectives.

Course Requirements: All students are required to:

1.
Read the textbook and do the suggested homework problems in a timely manner.

2.
Attend and be an active participant in all classes.
3.
Take tests/exams in class and adhere to the test/exam schedule.

4.
Turn off cell phones while in class.

5.
Remain in the classroom during the entire class period.

6.
Earn a “C” or better to pass this class.  Students who do not earn a “C” or better will be required to withdraw from the Radiography Program as per program policy.
Methods of Evaluation:
 Final course grades will be computed as follows:





                  





        % of 

Grading Components
          final course grade


· 13 or more Tests (dates specified by the instructor) 


       68.4%
Tests will be administered weekly throughout the semester to test student mastery of course objectives. 
· Reaction Paper    






         5.3%
Students will submit a 3-page reaction paper reflecting on               an article assigned by the instructor. This project is designed to promote a deeper understanding of the health care environment the students will be entering.
· Poster Project




                   

         5.3%
The Poster Project is designed to enhance student understanding of the effects of ionizing radiation on human tissue.  It will be evaluated for the presence of course objectives.
· Midterm Exam




  


        10.5%
The midterm exam format may consist of multiple choice, short answer, and true/false questions and will include material from the readings, homework, lectures, and labs covered throughout the semester. The midterm exam will test the students’ mastery of course objectives and synthesis of course material covered from the beginning through the first half of the semester.

· Final Exam     




  


        10.5%
The final exam format may consist of multiple choice, short answer, and true/false questions and will include material from the readings, homework, lectures, and labs covered throughout the semester. The final exam will test the students’ mastery of course objectives and synthesis of course material covered throughout the entire semester.

Academic Integrity: Dishonesty disrupts the search for truth that is inherent in the learning process and so devalues the purpose and the mission of the College.  Academic dishonesty includes, but is not limited to, the following:

· plagiarism – the failure to acknowledge another writer’s words or ideas or to give proper credit to sources of information;

· cheating – knowingly obtaining or giving unauthorized information on any test/exam or any other academic assignment;

· interference – any interruption of the academic process that prevents others from the proper engagement in learning or teaching; and

· fraud – any act or instance of willful deceit or trickery.

Violations of academic integrity will be dealt with by imposing appropriate sanctions.  Sanctions for acts of academic dishonesty could include the resubmission of an assignment, failure of the test/exam, failure in the course, probation, suspension from the College, and even expulsion from the College.

Student Code of Conduct: All students are expected to conduct themselves as responsible and considerate adults who respect the rights of others.  Disruptive behavior will not be tolerated.  All students are also expected to attend and be on time for all class meetings.  No cell phones or similar electronic devices are permitted in class.  Please refer to the Essex County College student handbook, Lifeline, for more specific information about the College’s Code of Conduct and attendance requirements.

Course Content Outline: based on the following texts:

Radiation Protection in Medical Radiography, 6th edition, by Mary Alice Statkiewicz Sherer, Paula J Visconti & E Russell Ritenour; ISBN #: 13:978-0-323-03600-9
Radiation Protection in Medical Radiography Workbook, 6th edition, by Mary Alice Statkiewicz Sherer, Paula J Visconti & E Russell Ritenour; ISBN #: 13:978-0-323-04476-9
Radiologic Science for Technologists Physics, Biology, and Protection, 9th edition, by Stewart Carlyle Bushong; ISBN #: 978-0-323-04837-8
Radiologic Science for Technologists Physics, Biology, and Protection Workbook and Laboratory Manual, 9th edition, Stewart Carlyle Bushong; ISBN #: 978-0-323-04838-5
Week


Topics covered / Reading assignments
1


Test 1 (based on summer reading assignment)

Review class syllabus & assign project due dates

Required reading:  Sherer Chapter 4 and Bushong Chapter 32
New York Times article: Study finds radiation risk for patients


http://www.nytimes.com/2009/08/27/health/research/27scan.html?ref=health
      accessed 8/28/09
1.
Cell structure

2.
Definition/function organic/inorganic structures in cell

3.
Relationship of water to the human body

4.
Human genome

5.
DNA

6.
Cell division

7.
Cell theory

8.
Radiosensitivity of tissues/ organs

9.
Catabolism/anabolism/ metabolism
2

Test 2

Required reading: Sherer Chapter 5 and Bushong Chapters 33 & 34
1.
LET

2.
Levels of biologic damage

3.
Direct/indirect actions

4.
Ionization and DNA

5.
Target theory

6.
Survival curves

7.
Radiosensitivity

8.
Law of Bergonie and Tribondeau

9.
Radiation dose-response relationships

10.
Protraction/fractionation

11.
Oxygen (OER)

12.
Hormesis

3

Test 3

Poster project topic approval due
 

Required reading: Sherer Chapter 5 and Bushong Chapters 33 & 34

1.
LET

2.
Levels of biologic damage

3.
Direct/indirect actions

4.
Ionization and DNA

5.
Target theory

6.
Survival curves

7.
Radiosensitivity

8.
Law of Bergonie and Tribondeau

9.
Radiation dose-response relationships

10.
Protraction/fractionation

11.
Oxygen (OER)

Week


Topics covered




4 – 5

Test 4 & Test 5
 

Required reading: Sherer Chapters 1, 2 & 3
1. Ionization of cells

2. Protection

3. Dose limits

4. Radiation safety

5. Equivalent dose/effective dose/absorbed dose

6. Radiation dose measurements/quantities

7. Types of radiation

8. Primary/secondary radiation

9. X-radiation interaction with matter

10. Effects of kVp/image quality/ absorbed dose

11. Somatic/genetic effects

12. Tissue weighting factor

13. SI/traditional measurement systems

14. Formula for determining equivalent dose

15. Formula for determining effective dose

 6 – 7

Test 6 & Test 7
Poster Project preliminary resource page due
Required reading: Sherer Chapter 6 and Bushong Chapters 35 & 36
1. Dose-response curves

2. Regulatory agencies

3. Threshold/nonthreshold

4. Nonstochastic/deterministic

5. Stochastic/probabilistic

6. ARS

7. Hemapoietic syndrome

8. GI syndrome

9. Cerebrovascular syndrome

10. Lethal dose

11. Somatic effects

12. Carcinogenesis

13. Cataractogenesis

14. Embryologic effects

15. Genetic effects

16. Skin

17. Whole body dose/mean survival time

18. Gonad dose

19. Chromosome aberrations

20. Risk

8

Midterm Exam, Reaction Paper due 

Required reading: Sherer Chapter 7
1. Organizations/regulatory agencies

2. Radiation safety committee /officer

3. Effective dose limit

4. Radiation protection policy

5. Risk

6. Calculate doses

7. Annual doses/occupational/general public

8. Manmade/medical sources

Week


Topics covered




9

Test 8 

Required reading: Sherer Chapter 8 and Bushong Chapter 37
1. Caring for the patient

2. Beam limitation

3. Filtration

4. Grids

5. Shields

6. Technical factors

7. Screen/film combinations

8. Fluoroscopy fixed/mobile

9. Cinefluoroscopy

10. Digital

11. Interventional

12. Risk of exposure

13. Entrance skin exposure

14. Pregnant patients

15. Pediatric patients

16. ACR

17. Mammo/CT

10 – 11

Test 9 & Test 10
Required reading: Sherer Chapters 8 & 9 and Bushong Chapters 37 & 38

CT overdose article from Aunt Minnie 
1. Doses

2. Protection

3. Department design

4. Shielding categories

5. Calculations

6. NCRP reports

12 – 13

Test 11 & Test 12
Required reading: Sherer Chapter 10 and Bushong Chapters 38 & 40
1. Personnel monitoring

2. Area monitoring

3. Types of monitoring equipment

4. Reports

14

Test 13

Required reading: Sherer Chapter 11
1. Radiation Therapy and Nuclear Medicine doses and isotopes

2. Radiation Protection 
3. Contamination

Poster Project due

Class time to review posters

15

Review for Final Exam

Final Exam 
Note: Students are advised to complete corresponding workbook pages; however, completion is neither mandatory nor graded.
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