
 
 

 

RADIATION BIOLOGY 

Date  10/04/12 

 C - L - CR 

 1 - 3 - 2 
 
COURSE NUMBER: RAD 201 
 
PREREQUISITE(S): Successful completion of earlier program requirements. 
 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTIONS 

This course is a study of the principles of radiobiology and  
protection.  It emphasizes procedures that keep radiation 
exposure to patients, personnel, and the population at large 
to a minimum.      

 
TEXTBOOK(S): Textbook information can be found on the Book Inn web site 

at http://www.sccsc.edu/resources/bookstore. It will also be 
included on the course syllabus addendum distributed by the 
instructor. 

 
REFERENCE(S): Bushong, Stewart. Radiologic Science for Technologists. 10th 

edition. St. Louis. Mosby, Inc. 2012 
 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

 
 
Computer with internet access. 

 
METHOD OF 
INSTRUCTION: 

 
This course is primarily taught through lecture and class 
discussion.  Lecture material is enhanced with the aid of 
transparencies/power point presentations and supplemental 
lectures available to the students through Blackboard.  
Discussion and correlation of the material with radiographic 
physics, radiographic anatomy and radiographic imaging will 
aid in the students' understanding of the subject matter. 

GRADING SYSTEM: 94 - 100 = A 
85 - 93 = B 
75 - 84 = C 
70 - 74 = D 
Below - 70 = F 

http://www.sccsc.edu/resources/bookstore
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Because RAD 201 is a major course in the Radiologic                       
Technology curriculum, a grade of 75 or higher must be 
achieved to continue in the program. 
 
It is the policy of all program faculty that no individual test 
grades or course grades are rounded to a whole number. 

 
GRADE 
CALCULATION 
METHOD: 

 
Tests                       =      75% 
 
Homework/Quiz       =      10% 
 
Final Exam               =     15% 
                                      _________ 
                                         100% 
 

   

If a student has a course average of 94 or higher, he/she 
may choose to exempt the final examination with the 
approval of the instructor.   

 
ATTENDANCE 
POLICY: 
 

The student is responsible for punctual and regular 
attendance in all classes, laboratories, clinical, practica, 
internships, field trips, and other required class activities.  
The College does not grant excused absences; therefore, 
students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
missed work if approved for late submission by instructors. 
(Students are considered absent if they miss more than 
thirty (30) minutes of class time.) 

 
Students are tardy if not in class at the time the class is 
scheduled to begin. Students who are tardy to class are 
admitted to class at the discretion of the instructor.   

 
Instructors maintain attendance records.  However, it is the 
student’s responsibility to withdraw from a course.  A student 
enrolling in and attending at least one course session 
remains enrolled until the student initiates a withdrawal. 
 
Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of the 
course.  Extenuating circumstances require documentation 
and approval by the appropriate department head and 
academic dean. 
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Absences for Religious Holidays:  Students who are absent 
from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation 
with the instructor and provide written notice at least 
one week prior to the absence(s).  Develop (in writing) 
and instructor-approved plan which outlines the make- 
up of activities and assignments. 

 
2. Observances of religious holidays resulting in four or 

more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with 
written notice within the first 10 days of the academic 
term.  Develop (in writing) an instructor-approved plan 
which outlines the make-up of activities and 
assignments. 

 
CLASSROOM 
CONDUCT:  
 

ACADEMIC DISHONESTY:  Students are expected to uphold the 
integrity of the College's standard of conduct, specifically in 
regards to academic honesty.  All forms of academic 
dishonesty including, but not limited to, cheating on 
assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action 
imposed may include one or more of the following: written 
reprimand, loss of credit for assignment/test, termination from 
course, and probation, suspension, or expulsion from the 
College.  For further explanation of this and other conduct 
codes, please refer to the Student Handbook. 
 
CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, 
pagers and beepers are not permitted to be turned on or 
used within the classroom.  Use of these devices during 
classroom time will be considered a violation of the student 
code as it relates to “disruptive behavior.”  A student will 
immediately be dismissed from class and counted absent. 

 

CLASS/LAB 
PROCEDURES: 

Five tests will be given in the course to assess the student’s 
knowledge of the course material. Consult the course 
schedule for detailed information concerning dates of the 
tests and course material included on the test. 
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Quizzes will be used at the beginning of some class periods 
and through Blackboard to help determine comprehension of 
lecture material.  Quizzes cannot be made up.  Any student 
not present in class when a quiz is handed out will be 
considered absent for that quiz. Students not completing a 
Blackboard quiz by the due date and time will receive a grade 
of zero (0). Technology is not an excuse for not completing 
assignments/quizzes. 
          
Homework assignments will provide additional reinforcement 
of important concepts discussed.  Homework assignments 
must be submitted at the beginning of the class on the due 
date. Assignments handed in after class has begun will 
receive no credit.  Submission of  Blackboard assignments 
will not be allowed after the due date & time. 
          

 
ACCOMMODATIONS: 
 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services by calling (864) 592-4818, toll-free 1-800-
922-3679; via email through the SCC web site at 
www.sccsc.edu/resources/disabilities; or by visiting the office 
located in the East Building Room 30-B on the SCC Central 
campus.  Contacting Student Disability Services early in the 
semester gives the College an opportunity to provide 
necessary support services and appropriate 
accommodations. 
 

 
 
  

http://www.sccsc.edu/resources/disabilities
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COURSE OUTCOMES 
& OBJECTIVES: 

Upon satisfactory completion of this course, the student 
will be able to: 
 

I.Identify sources of radiation and historical evidence                  
of radiation effects. 
 
  1.   Define radiation protection and discuss reasons  
   for using it. 
  2.   Explain the justification and responsibility for  
   radiologic procedures. 
    3.   Define ionizing radiation. 
    4.   Describe the potential for ionizing radiation to  
   cause biologic damage. 
    5.   Identify the various sources of natural   
   background ionizing radiation and the different  
   sources of man-made or artificial ionizing   
   radiation. 
  6.   Explain the responsibility for radiation protection  
   in the field of radiology. 

 
 II. Explain basic interactions of x-radiation with matter. 
 
            1.  Define primary radiation. 
     2.   Define remnant radiation. 
     3.   Define attenuation. 
     4.   Explain coherent scattering. 
     5.   Explain photoelectric absorption. 
     6.   Explain Compton scattering. 
     7.   Explain pair production. 
    8.   Discuss the way x-rays are produced and   
   explain the range of energies present in the x-ray 
   room. 
   9.   List the events that occur when x-radiation  
   passes through matter. 
  10.  State the impact of contrast media with regard to 
   photoelectric absorption and identify its effect on  
         absorbed dose in the body structure that  
                   contains it. 
  11.  Describe the effect of kilovoltage (KVP) of  
   radiographic image quality and patient absorbed  
   dose. 
  12. Discuss the differential absorption as it relates to  
  x-ray photon energy and anatomic density. 
 

III.Define radiation quantities and units. 
 
  1.   Define the unit of exposure. 
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    2.   Define the unit of absorbed dose. 
    3.   Define the unit of dose equivalent. 
    4.   Explain linear energy transfer. 
    5.   Explain the use of quality factors. 
    6.   Identify traditional and Standard International (SI) 
   units. 
  7.   State the purpose of the radiation quantities  
   effective dose equivalent and collective effective  
   dose equivalent. 
  8.   Explain the importance of linear energy transfer  
   (LET) as it applies to biologic damage resulting  
   from irradiation of human tissue. 
    9.   State the formula for determining dose   
   equivalent. 

  10.  Determine the dose equivalent in terms of SI and 
   traditional units when given the quality factor and 
   absorbed dose for different ionizing radiations 
  
 IV. Apply the principles of Effective Dose Equivalent  
  Limit. 
    
  1.   Explain principles of effective dose equivalent  
   limit. 
    2.   Describe the ALARA concept. 
    3.   Identify effective dose equivalent limit for   
   occupational workers yearly and lifetime. 
    4.   Explain effective dose equivalent limit for special  
  patients. 
    5.   Recognize the U.S. regulatory agencies   
   responsible for enforcing established radiation  
   effective dose equivalent limiting standards. 
    6.   Explain the purpose of the Radiation Control for  
   Health and Safety Act of 1968. 
    7.   List the important provisions of the Code of  
   Standards for Diagnostic X-ray Equipment that  
   began on August 1, 1974. 
    8.   Explain the purpose of the Consumer-Patient  
   Radiation Health and Safety Act of 1981. 
            9.    Describe current radiation protection philosophy                                
and state     the goal and objectives of radiation protection 
 
 V. Describe the biological interaction of radiation and                     
            the human body. 
    
    1.   Identify the structure of the cell. 
    2.   Explain cell division. 
    3.   Explain LET. 
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    4.   List molecular effects of radiation on the   
   biological system. 
    5.   List cellular effects of radiation on the biological  
   system. 
    6.   Explain cell radiosensitivity. 
    7.   Explain radiation dose response relationships. 
    8.   Identify somatic effects of radiation. 
    9.   Identify genetic effects of radiation. 
  10.  Describe the way ionizing radiation damages  
   living systems. 
  11.  Describe the process of direct and indirect action 
   of ionizing radiation on the molecular structure of 
   living systems. 
  12.  Explain the target theory. 
  13.  Describe the effects of ionizing radiation on the  
   cell. 
  14.  State and describe the law of Bergonie and  
   Tribondeau. 
  15.  Describe the effects of ionizing radiation on  
   various types of cells. 
  16.  List and describe the various early somatic  
   effects of ionizing radiation on living systems. 
  17.  Identify and describe the stages of acute   
   radiation syndrome. 
  18.  Recall the LD 50/30 for human adults and   
  explain its significance. 
  19.  Identify and describe the various late somatic  
   effects of ionizing radiation on living systems. 
  20.  Discuss the concept of radiation-induced genetic  
  effects. 
  21.  Describe the concept of risk for radiation-induced 
   malignancies. 
  22.  Discuss the somatic and genetic effects   
   associated with low-level ionizing radiation.   

 
 VI. Select appropriate methods of radiation  protection                                        
for a patient during radiographic procedures. 
   
    1.   Explain effective communication for radiation  
   protection. 
    2.   Differentiate methods of immobilization for  
   protection. 
    3.   Explain beam limitation for protection. 
    4.   Explain filtration as a means of protection. 
    5.   Explain the use of gonad shielding as a method  
   of protection. 
    6.   Relate the choice of exposure factors to radiation 
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   protection. 
    7.   Explain how film processing relates to protection. 
    8.   Correlate radiation protection to film screen  
   choices.        
    9.   Explain the use of a grid for protection. 
  10.  List limitations of using protective measures.  
  11.  Explain the function of the radiographic   
   collimator's positive beam limitation feature. 
  12.  Describe half-value layer (HVL). 
  13.  State the reason for using gonadal shielding or  
   other specific area shielding during radiologic  
   examinations. 
  14.  Explain the function of a compensating filter  
   when radiographing a body part that varies in  
   thickness. 
  15.  State the reason for reducing the number of  
   repeat radiographs. 
  16.  Explain the reason children require special  
   radiation protection when undergoing diagnostic  
   radiologic procedures. 

  17.  Describe special precautions employed in   
  medical radiography to protect the pregnant or  
   potentially pregnant patient. 
               
 VII.    Apply the principles of radiation protection for the  
  radiographer. 
      
  1.   Explain the standards for protection. 
    2.  Explain the use of structural shielding and   
  determination for location. 
    3.   Explain the structure of the tube housing for  
   protection. 
    4.   Explain the appropriate protection methods  
   during fluoroscopic procedures. 
            5.   Explain appropriate protection methods for  
   mobile radiography. 
    6.   Apply the principle of distance as a protective  
   measure. 
 
    7.   List protective devices and appropriate lead  
   standards. 
    8.   Explain appropriate patient restraints as they  
   apply to protection for the radiographer. 
    9.   State the total annual occupational effective dose 
   limit for whole-body exposure of diagnostic  
   imaging personnel. 
  10.  Explain the reason that occupational exposure  
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   of diagnostic imaging personnel must be limited. 
  11.  Define ALARA and explain the significance of  
   this concept for the radiation worker. 
  12.  Explain the way distance reduces radiation  
   exposure. 
  13.  State and explain the inverse square law. 
  14.  List the considerations on which the design of  
   radiation-absorbent barriers for diagnostic x-ray  
   suites should be based and explain their   
   importance. 
  15.  Explain the difference between a controlled area  
  and an uncontrolled area. 
      

 VIII. Describe methods of radiation monitoring used in the  
radiology department. 
          
    1.   Explain personal need for monitoring devices. 
    2.   List characteristics of a good monitoring device. 
    3.   List all types of monitoring devices. 
    4.   Explain advantages and disadvantages of each  
   monitoring device. 
    5.   List radiation survey instruments. 
    6.   Identify the function of radiation survey   
   instruments. 
    7.   Identify instruments used for calibration of   
  radiographic equipment. 
    8.   Identify the appropriate location on the body  
   where the dosimeter should be worn during the  
   following:   
   A.  routine radiographic procedures 
   B.  fluoroscopic procedures 
   C.  special radiographic procedures 
 
 

 
  
 

 


