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ABSTRACT

An investigation among nuclear medicine department directors

who did not employ radiopharmacists and nuclear medicine department
\

directors who have employed radiopharmacists was performed to determine 

the position of radiopharmacy.

One hundred hospital nuclear medicine department directors who 

did not employ radiopharmacists were sent a pretested questionnaire„ 

Twenty-five hospital nuclear medicine department directors, who were 

known to employ radiopharmacists, were sent an expanded pretested 

questionnaire.

Tabulations were performed on the data received. A difference 

existed between the position of radiopharmacy as viewed by the nuclear 

medicine department directors not employing radiopharmacists and the 

position of radiopharmacy as expressed by the nuclear medicine depart

ment directors who employed radiopharmacists. Nuclear medicine department 

directors not employing radiopharmacists tended to be misinformed regard

ing the volume and budget necessary to support a radiopharmacist. 

Recommendations were made to better the status of radiopharmacists by 

improving the information disseminated concerning their capabilities.



CHAPTER 1

INTRODUCTION

The growing demand of the general public for better health care 

has caused professionals in the health fields to reassess their services 

and determine if they are providing the most efficient medical care.

This mounting concern by the public has prompted the medical profession 

to concentrate on a preventive medicine type approach (Wolf 1973). Early 

and accurate diagnosis is the mainstay in a preventive medicine oriented 

society.. The demands placed upon the medical field have promoted the 

introduction and utilization of a vast array of new diagnostic procedures, 

equipment and radioisotopes in the field of nuclear medicine (Wolf 1973).

In 1972 nuclear medicine was recognized as a separate specialty. 

The importance of nuclear medicine has been emphasized by the approval 

of the American Board of Nuclear Medicine and thus required accredited 

hospitals to provide facilities for practice. Consequently, more people 

will benefit by the increased availability of this type of diagnostic 

medicine (Peng 1972). The growing trend of the health care system toward 

preventive medicine has shown the tremendous demand for the services 

of nuclear medicine. Therefore, as the trend has grown, so too has there 

been an increasing number of new radiopharmaceuticals discovered, manu

factured and utilized (Wolf 1973).
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The first use of radioactive nuclides in man is credited to 

Bluingart and Yens (as quoted by Wolf and Tub is 1967), who in 1927 mea

sured circulation after the injection of a radon exposed saline solution. 

The beginning -of the systematic clinical use of radionuclides came about

in 1938 when Hertz, Roberts and Evans (in Wolf and Tubis 1967) used 
128I to study thyroid function. Since that time, the field of medical 

radioisotopes has expanded tremendously. The sustained growth in radio- 

pharmaceuticals, which at present is 25 percent per year, will continue 

inasmuch as radiopharmaceuticals are tools of diagnostic discipline 

(Wolf 1973). According to a survey taken by the United States Atomic 

Energy Commission (AEG), an estimated eight million individual doses of 

radioactive drugs are administered annually for diagnosis or therapeutic 

treatments. About 98 percent of these radioisotope procedures are 

diagnostic in nature. Twenty-five percent of the patients admitted to 

hospitals today are given a radiopharmaceutical as part of their medical 

diagnosis (U. S. Atomic Energy Commission 1971).

Prior to the introduction of short-lived radiopharmaceuticals, 

nuclear medicine department directors had to rely entirely on the use of 

medium-lived and long-lived radioisotopes which were produced with the 

quality assurance of the manufacturer. With increased utilization of 

radiopharmaceuticals and the tendency toward preventive medicine there 

has been a change from the use of long-lived and medium-lived isotopes 

to that of short-lived nuclides which require preparation by the 

hospital. The trend toward short-lived radionuclides to reduce radia

tion exposure to patients has placed the nuclear medicine department



director in a delicate position. Consequently5 when needs for dosage 

forms containing short-lived radionuclides arise, the burden of their 

preparation and compounding falls upon laboratory technicians in nuclear 

medicine who carry out the tasks, often without adequate quality control 

(Peng 1972), According to one group of investigators, the task of 

quality control is chief among those problems associated with the avail® 

ability of generator systems for the production of short-lived radio

nuclides in hospital laboratories (Bryant, Crews and Quinn 1969).

Another problem is that often the manufacturer cannot supply 

every type dosage form for each radiopharmaceutical needed by the 

nuclear medicine department. This includes the investigational 

radiopharmaceuticals and those formulations which cannot be administered 

to the patient by the indicated route or form of administration.

These drugs often have to be reformulated to render them suitable for 

patient administration.

Parenteral radiopharmaceuticals must be formulated under the 

same aseptic conditions and regulations as non-radioactive drugs. The 

short physical half-lives of the radionuclides often constrain the pro

duction schedule to a frantic pace which is open to formulation, 

procedural and packaging errors (Peng 1974). Because the active in

gredient is often represented as a minute quantity of the total weight 

or volume, it should be recognized that even the slightest of errors 

may cause the patient to suffer an undue overexposure which could lead 

to death. Whenever a radiopharmaceutical is prepared, the preparer 

assumes the responsibility from the medico-legal standpoint, that the



final product is safe for human use (Briner 1963). Therefore, in order 

to safeguard each administered dose, the formulater must possess know

ledge of sterility, pyrogenicity, adsorption, pH, compatibility, adverse 

reactions and many more vital concepts that are absolutely necessary in 

the formulation of parenteral radiopharmaceuticals,

The rate with which the radiopharmaceutical industry is progress

ing may soon cause a shortage of qualified personnel. To extend the 

Food and Drug Administration (FDA) regulations on drugs to radiopharma

ceuticals would require the participation of thousands of radio

pharmacists; such an estimate is based on allowing one radiopharmacist 

for each licensed medical institution. This level of requirement of 

manpower will apparently not be met in the foreseeable future (Peng

1972). Because of the increasing amount of radiopharmaceuticals being 

manufactured and utilized, the Atomic Energy Commission and Food and 

Drug Administration have introduced legislation which would require that 

only competent personnel handle radioisotopes (Briner 1960, Peng 1972). 

Thus, as the radiopharmaceutical field becomes increasingly complex, 

regulations will continually be upgraded to insure patient safety.

Pharmacists have become more aware of their possible contribu

tions in the health care system of today. Through this awareness the 

pharmacy profession has expanded its services to better meet the demands 

of the patient by becoming involved with the handling of radioisotopes 

(Distefano and Hernandez 1970, Wolf 1973). Many people believe that the 

pharmacist, because of his educational background, is the logical 

candidate for the job (Briner 1960, Wolf and Tubis 1969). William 

Briner (1960, p. 114) has professed that:



. . . any professional person, regardless of his specialty, 
requires further training of one type or another before he is 
•qualified to perform radioisotope or radiopharmaceutical pro
cedures. Therefore, it should require less time for a pharma
cist to learn the required radioisotope techniques than it 
would for a person of another profession to learn the radio
isotope techniques plus the pharmaceutical precepts involved 
with the use of radiopharmaceuticals.

Dr. Walter Wolf, director of the radiopharmacy program at The University

of Southern California, has stated that the hospital providing nuclear

medicine services should also utilize the professional who specializes

both in pharmacy and in nuclear medicine--the radiopharmacist (Wolf

1973). However, there is also skepticism regarding the qualifications 

of the radiopharmacist. Some individuals believe the radiopharmacist1s 

expertise is either not needed or too expensive for the job (Peng 1974).

Another factor which must be considered concerns the pharmacist 

who has spent much time, effort and money to become specialized in the 

area of radiopharmacy. Indeed, there is some skepticism concerning the 

actual need for radiopharmacists. The directors or administrators of 

nuclear medicine facilities within the hospitals can best respond to the 

questions of need and acceptance of the radiopharmacist (Wolf 1973, Peng

1974). However, there are usually two main factors in common with the 

majority of supporters; first, there is generally a strong pharmaceuti

cal background of the advocate; and second, especially by those report

ing successful radiopharmacy programs, the institution is usually a state 

or government owned hospital which has received grants for the program. 

The literature today is devoid of any information relating the position 

that nuclear medicine department directors take towards radiopharmacy.
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This is a very important issue which may decide the future of radio

pharmacy.

Purpose

This research attempted to determine the position of 

radiopharmacy as viewed by nuclear medicine department directors.

The following general hypothesis was investigated: the position 

of radiopharmacy as viewed by nuclear medicine department directors who 

have employed radiopharmacists is different than the position of 

radiopharmacy as viewed by nuclear medicine department directors who 

have not employed radiopharmacists.

Assumptions

The only assumptions that will be made for this study are that 

the hospital radioisotope facilities and nuclear medicine department 

directors are representative of those established throughout the United 

States.

Limitation

This study is limited to the nuclear medicine departments of 

hospitals which offer radioisotope facilities. No attempt will be made 

to study any other type of hospital.

Definitions

AEG is the United States Atomic Energy Commission.

Activity or radioactivity is the total number of atoms disinte

grating per unit of time.



FDA is the Food and Drug Administration.

Isotope or nuclide is an atomic species having the same atomic 

number but different mass numbers. There are two classes of nuclides:

stable and unstable (radioactive).

"In-house" is the extemporaneous preparation of radiopharma

ceuticals within the hospital.

Nuclear medicine is the field of medicine dealing with the diag

nosis and therapeutic applications of radiopharmaceuticals.

Nuclear medicine- department is the department within the 

hospital which provides diagnostic and/or therapeutic radiopharmaceuti

cals.

Nuclear medicine administrator (director) is a professional who

is responsible for the supervision and management of the functions car

ried out by all personnel working within the department of nuclear 

medicine.

Physical half-life is that period of time in which one-half of 

the activity will be decayed or lost.

Radiopharmaceuticals are drugs (agents intended for the diagnosis 

and/or therapy of human disease) part of whose constituent atoms are 

radioactive nuclides.

Radiopharmacist is a pharmacist who handles agents such as 

radiopharmaceuticals and is knowledgeable of both pharmacy and radioiso

tope methodology.



CHAPTER 2

RELATED LITERATURE

In the past few years, as with any proliferating field of en

deavor, much has been written in the literature concerning radiopharmacy.

A search of the literature using the Index Medicus and International 

Pharmaceutical Abstracts was performed. There was a noticeable lack of 

literature relating the position of radiopharmacy as viewed by nuclear 

medicine department directors.

The term radiopharmacy is not a new one. Men like Latiolais, 

Parker and Hutchinson were speaking of pharmacists becoming involved 

with radioisotopes as far back as the mid-1950's (Parker et al. 1955). 

However, the field of radiopharmacy did not gain any noticeable recog

nition until 1969 (Wolf and Tubis 1969),

. There are several factors which account for the absence of 

radiopharmacists in the field of nuclear medicine. The area of nuclear 

medicine was not approved as a recognized specialty until March 1972,

Prior to that, all radioisotope procedures were performed in the radiology 

department of the hospital. All radiopharmaceuticals were stored, 

assayed, compounded and dispensed within the confines of the radiology 

department. Since pharmacists were not involved with handling radium 

or other sources of ionizing radiation, they were not considered needed 

for work with radiopharmaceuticals (Wolf 1973). Before the advent of

8



short-lived radiopharmaceuticals, the physician depended mostly on 

medium-lived and long-lived radionuclides. The radiopharmaceuticals 

used commonly had half-lives of\about eight days or more. Therefore, 

the manufacturer distributed the drug directly to the limited number 

of physicians. Then the radiopharmaceutical was administered either by 

the physician or his technician (Wolf 1973).

Fear for personal safety is a factor which has inhibited the 

pharmacist from entering into work with radioisotopes. This fear on 

the part of the pharmacist is due mainly to his lack of knowledge of 

the precepts and principles of radioactivity as they are applied to 

drugs and procedures. In the past pharmacy schools have produced 

pharmacists who have had little or no formal education in radiopharma

ceutics, This subminimal amount of training has left the pharmacist 

not only incompetent in the field of radiopharmacy but also ignorant 

of the tremendous opportunities available in this new pharmaceutical 

specialty (Briner 1960). ''

Briner (1960) indicated another barrier the pharmacist has en

countered is professional jealousy on the part of individuals already 

involved in radioisotope work. This jealousy is based on the presump

tion that the radiopharmacist would infringe on the position already 

held by another person.

Although pharmacy schools did not provide any formal radio

pharmaceutical training, there were short-term programs available for 

those individuals who did want to participate to some degree in the field 

of medical radioisotopes. In January 1970, the American Journal of
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Hospital Pharmacy described a study undertaken to determine the degree 

of involvement hospital pharmacies had with handling radiopharmaceuti

cals. The study showed that the radiology department was generally 

responsible for the ordering, receiving and storage of radioisotopes in 

those hospitals questioned. The assay procedures were carried out by 

the radiology department in 124 hospitals as compared to the pharmacy 

department involvement in only one hospital. Of the 204 responses, 75 

indicated that assay procedures were not done. The report further 

indicated that a pharmacist was involved with the dispensing of radio

pharmaceuticals in only 6 of 205 responses. Jones (1970, pp. 46, 48) 

concluded that:

. . . pharmacists are either not prepared for or not interested 
in involving themselves in radiopharmacy, and that other disci
plines involved with handling radiopharmaceuticals have either 
overlooked pharmacy or have not considered their pharmacy staff 
qualified enough to handle radiopharmaceuticals.

Since the study by Jones was completed two major events have 

taken place. First, nuclear medicine was recognized in 1972 as a 

separate specialty. This moved the radioisotope procedures and products 

out of the radiology department and into a separately designated nuclear 

medicine department. Second, the introduction of both graduate and 

undergraduate radiopharmacy programs into pharmacy school curriculums 

has provided the pharmacist with vital training needed to work with 

radiopharmaceuticals. Because of the inclusion of radioisotope courses 

in certain pharmacy schools, many educators have initiated efforts to 

bring closer attention to this new specialization in pharmacy.
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The growing need for radiopharmacists is motivated by three main 

factors: (1) the expanding use of short-lived radionuclides requiring 

nin-housen preparation of radiopharmaceuticals; (2) the increasing de

mand for special radiopharmaceuticals not regularly prepared by the 

large radiopharmaceutical companies; and (3) the growing demand on the 

part of the Federal regulatory agencies for competent personnel to 

handle radiopharmaceuticals (Wolf and Tubis 1969), According to Kavula, 

a radiopharmacist at Indiana University Medical Center, the scope of 

radiopharmacy consists of: (1) formulation, (2) consultation, (3) re

search and development, (4) control and (5) education (Kavula 1974).

A radiopharmacist with adequate training can indeed make substantial 

contributions in each of these areas. In community hospitals he may 

also act as a radiation safety officer and may be called upon to perform 

services related to health physics and radiation protection (Peng 1972).

William Briner has stated that certain radioactive products ad

ministered to patients are in fact pharmaceutical entities (Briner 1960). 

According to the monographs of the United States Pharmacopeia and 

National Formulary some of the radiopharmaceuticals are listed as 

official and non-official drugs (Peng 1974). Many radio- 

pharmaceuticals used in current medical practice have been used for many* 

years in some non-radioactive chemical form in the study of and treat

ment of disease. Examples include iodine, gold and phosphorus. The 

addition of radioactivity to the chemicals modifies them. They are 

still used to diagnose and treat disease and, therefore, it is logical 

that the pharmacist dispense such substances (Jones 1970).
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Briner, commenting on the possible professional jealousy which 

may be encountered by the radiopharmacist, has said that the radio

pharmacist offers his services in a pharmaceutical context. He is not 

infringing on the professional prerogatives of any other segment of the 

physical or biological sciences (Briner 1960). Some individuals have 

argued that since radiopharmaceuticals are used only in tracer concen

trations for imaging, there is no need for pharmacists to handle these 

substances in clinics (Peng 1974). However, these drugs are considered 

to be prescription drugs regardless of the dosage and fall within the 

scope of professional responsibility of the pharmacist (Peng 1974).

At present there are six schools of pharmacy in the United States 

which provide radiopharmacy programs. Both The University of Michigan 

and The University of Southern California offer a Master of Science 

Degree programs in radiopharmacy. During the past year Northeastern • 

University in Boston and Indiana University have introduced radiopharma

cy programs. Northeastern University in Boston offers a part-time , 

Master of Science Degree program which will take the student three to 

four years to complete, Indiana University School of Medicine offers a 

residency program in radiopharmacy. The school of pharmacy at Temple 

University is unique in that it offers both a graduate and undergraduate 

program in radiopharmacy. The University of New Mexico undergraduate 

radiopharmacy program has gained national recognition due to the recent 

opening of the proton accelerator at Los Alamos, New Mexico. Besides 

these schools of pharmacy, there are also short-term programs available 

to those interested in becoming familiar with the use of



radiopharmaceuticals. The short courses are offered at The Oak Ridge 

Institute of Nuclear Studies at Oak Ridge, Tennessee; The Robert A.

Taft Sanitary Engineering Center of the U. S, Public Health Service at 

Cincinnati, Ohio, and the Radiochemical Institute conducted by the 

Philadelphia College of Pharmacy and Science.

Most pharmacy educators believe that since nuclear medicine is 

a recognized specialty and because pharmacy schools have introduced 

radiopharmacy education, the radiopharmacist will be accepted as a vital 

member of the nuclear medical team. It now becomes necessary to determine 

the extent to which the radiopharmacist will be accepted by the nuclear 

medicine team. Therefore, there is a definite need to study the position 

of radiopharmacy as viewed by the nuclear medicine department director 

for it is he who will either accept or reject the radiopharmacist.



CHAPTER 3

DESIGN OF STUDY 

Introduction

This study investigated two groups of hospitals which were known 

to provide radioisotope facilities. .The first group consisted of hos

pitals which have not employed radiopharmacists for work in their nuclear 

medicine facilities (Group 1). The second group was comprised of 

hospitals which have employed the services of radiopharmacists (Group 2),

Sample 1 consisted of 100 randomly selected hospital nuclear 

medicine department directors who have not employed radiopharmacists. 

Sample 2 surveyed 25 hospital nuclear medicine department directors who 

have utilized the services of radiopharmacists. All returned question

naires from the two samples of nuclear medicine department directors 

were tabulated to comprise the data for the study.

Methodology

The 1973 issue of the American Hospital Association Guide to the 

Health Care Field was used to list all hospitals which provide radio

isotope facilities. Once the listing was accomplished, 100 hospitals 

were chosen by using a table of random numbers. This group represented 

those hospitals not employing radiopharmacists. Then, ten more hospitals 

were selected to pretest the questionnaire for the hospitals in Sample 1

14
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of the study, A 14-day period was allowed for the return of the pretest 

questionnaires,

After the time period had elapsed the following procedures were 

undertaken.

1. All questions on the pretest questionnaire which were found to 

be irrelevant and non-productive were deleted,

2. A cover letter (Appendix A) and the revised questionnaire (Appen

dix B) was sent to the respective nuclear medicine department . 

directors comprising this sample in the study. A 14-day interval 

was allowed for the return of all questionnaires.

3. Those questionnaires returned from hospitals not providing 

radioisotope facilities were excluded from the study.

4. Any hospital which did have a radiopharmacist working within the 

nuclear medicine facility was deleted from the investigation,

5. After fourteen days had passed, all hospital nuclear medicine 

department directors failing to return the questionnaires 

were sent a follow-up postcard (Appendix C) with a ten day 

time allowance period,

6. When the total time period had elapsed, statistical tabulations 

were performed on all returned questionnaires in order to 

determine the difference in the position of radiopharmacy as 

expressed between the two samples of nuclear medicine department 

directors involved in the study.

A sample of 25 hospitals known to utilize the services of radio

pharmacists was chosen from a listing of hospitals obtained from the



University of Southern California Radiopharmacy Department. In order to 

pretest the questionnaire for this sample, three hospitals were chosen 

and sent a cover letter (Appendix D) and a copy of the questionnaire 

(Appendix E)» Except for procedure number 4, all procedures were 

followed as listed for Sample 1, In place of operation number 4, the 

following procedure was added.

4. Any hospital in Sample 2 which did not utilize the services of 

a radiopharmacist was eliminated from the study.



CHAPTER 4

RESULTS AND DISCUSSION.OF DATA

Based on the data received, a comparative study was performed to 

determine the difference between the position of radiopharmacy as viewed 

by nuclear medicine department directors not employing radiopharmacists 

and nuclear medicine department directors utilizing the services of 

radiopharmacists.

Nuclear Medicine Department Directors 
Not Employing Radiopharmacists

Of the 100 randomly selected nuclear medicine department directors 

surveyed, 40 returned questionnaires for analysis. Five of the 40 hospi

tals employed radiopharmacists and thus were excluded from the study in 

order to differentiate the nuclear medicine department directors who do 

not employ radiopharmacists from the directors who utilize the services 

of radiopharmacists. The 35 hospitals analyzed ranged from 60 to 3000 

beds.

The respondents were asked to classify the ownership of their 

hospital. The greatest number of hospitals included within this sample 

were under government ownership. Privately owned hospitals constituted 

the next largest group, as can be seen from Table 1.

Twenty-six nuclear medicine department directors indicated that 

their radioisotope facilities were used for both diagnostic and .
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Table 1. The frequency distribution and percent for four groups of
hospital ownership" among the institutions which did not employ 
radiopharmacists (N = 35).

Frequency Percent
Government 14 40.0
Private 10 . 28.6
Nonprofit 9 25.7
Profit 2 5.7

therapeutic purposes while nine directors responded that only diagnostic 

procedures were performed.

Twenty-seven of the 35 nuclear medicine department directors 

questioned indicated that the nuclear medicine physician was responsible 

for the management of the radioisotope facilities. In the remaining 

eight hospitals the radiologist, technician, or pathologist was re- - 

sponsible for the managerial functions.

The technician performed the majority of functions within the nu

clear medicine facility (Table 2). His usual scope of responsibility 

ranged from the ordering of radiopharmaceuticals to their dispensing. 

However, the more complex functions which require advanced training and 

experience were performed by the nuclear medicine physician. These tasks 

entailed the consultation, education, research and development of radio

pharmaceuticals which may be utilized. Since the hospitals chosen in this 

sample of the investigation did not employ a radiopharmacist, there were 

no responses indicating his performance in any of the functions listed.

Table 3 shows who the nuclear medicine department directors felt 

were most qualified to perform the various tasks involving the use of 

radiopharmaceuticals. The radiopharmacist was commonly acknowledged to 

be qualified in the areas of assay and quality control and preparation.



Table 2, The frequency distribution of the personnel performing the functions involving the 
use of radiopharmaceuticals in hospitals which did not employ radiopharmacists 
(N = 35).*

Radio
pharmacist

Nuclear
Medicine
Tech
nician

Nuclear
Medicine
Physician Secty

Chem
ist

Physi
cist

Depart
ment
Super
visor

Commit
tee

Not
Done

Ordering 0 31 5 2 1 0 1 1 0

Receiving and 
Storage 0 32 2 0 0 0 1 1 0

Assay and 
Quality Control 0 30 3 0 1 1 1 1 0

Preparation 0 34 1 0 0 0 1 1 0

Record Keeping 0 33 1 0 0 1 1 1 0

Dispensing 0 29 11 0 0 0 1 1 0

Consultation 0 0 35 0 1 0 0 1 0

Research and 
Development 0 3 24 0 1 1 1 1 5

Education of 
House Staff 0 8 31 0 0 1 1 1 2

* Total responses may 
categories listed.

exceed the number of hospitals because of multiple responses in the



Table 3. The frequency distribution of the personnel felt to be most qualified to perform the 
functions involving the use of radiopharmaceuticals among nuclear medicine department 
directors not employing radiopharmacists (N = 35).*

Nuclear Depart
Medicine Nuclear ment

Radio Tech Medicine Physi- Super- Commit-
pharmacist nician Physician Secretary Chemist cist visor tee

Ordering 4 29 6 1 0 0 0 0

Receiving and . 
Storage 3 30 3 0 0 1 1 0

Assay and 
Quality Control 9 24 4 0 1 3 1 0

Preparation 9 27 2 0 0 0 1 0

Record Keeping 4 31 2 1 0 1 1 0

Dispensing 5 25 11 0 0 0 1 0

Consultation 2 11 33 0 0 0 0 1

Research and 
Development 6 4 25 0 0 0 1 0

Education of 
House Staff 1 6 31 0 0 0 1 0

* Total responses may exceed the number of hospitals because of multiple responses in the 
categories listed.
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The number of diagnostic tests performed per week in the respond

ing -hospitals' ranged from 7 to 600. The extent of therapeutic treat

ments done per week ranged from 0 to 90.

The trend toward the use of short-lived radiopharmaceuticals 

is exemplified in Table 4, Thirty-three of the 35 nuclear medicine 

department directors not employing radiopharmacists indicated that they 

utilized short-lived radiopharmaceuticals. None of the nuclear medicine 

department directors in this sample indicated they used accelerators 

and reactors as sources of radiopharmaceuticals„

Table 4. Frequency distribution and percent of the types and sources of 
radiopharmaceuticals used in the nuclear medicine departments 
which did not employ radiopharmacists (N = 35).

Frequency Percent

Type:

Short-lived 33 94.3
Medium-lived 23 65.7
Long-lived 11 31.4

Source;

Manufacturer 24 68.6
Generators 22 62.9
Accelerators 0 0
Reactors 0 0
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Table 5 shows the functions for which the radiopharmacist was 

qualified as indicated by the nuclear medicine department directors in 

the 33 hospitals which utilized short-lived radioisotopes. The reasons 

which prevented the employment of a radiopharmacist among these same 

directors are computed in Table 6. The most common reason indicated by 

these directors was a lack of budget to support a radiopharmacist.

Twenty-four of the 33 administrators acknowledged that their department 

budgets did not allow the inclusion of radiopharmacists on the nuclear 

medicine staffs.

Forty percent of the nuclear medicine department directors who 

did not employ radiopharmacists indicated that investigational radio

pharmaceuticals were not used.

Eight of the nuclear medicine department directors indicated 

that they had previously worked with radiopharmacists. Seven of these 

directors expressed favorable experiences were made while working with 

the radiopharmacists. The director that responded unfavorably explained 

that the experience was unfavorable because the radiopharmacist was not 

fully available the hours the nuclear medicine department was open.

Table 7 represents the factors which prevented the nuclear 

medicine department directors from employing radiopharmacists> Lack of 

budget and insufficient volume were the chief reasons inhibiting the 

hiring of radiopharmacists. Nine of the directors expressed the opinion 

that there was a lack of qualified personnel available.

The responses of the nuclear medicine department directors that 

indicated the radiopharmacist1s expertise was not needed or justified can 

be better understood by examining Table 8.



Table 5. The frequency distribution of personnel the nuclear medicine department
directors not employing radiopharmacists felt were most qualified to per
form the tasks involving the use of short-lived radiopharmaceuticals 
(N = 33).

Radio
pharmacist

Nuclear
Medicine
Technician

Nuclear
Medicine
Physician Chemist Physicist

No
Response

Ordering 4 26 , 2 0 0 1

Receiving and Storage 3 . 27 1 0 1 1

Assay and Quality Control 8 21 1 1 1 1

Preparation 8 24 0 0 0

Record Keeping 4 27 1 0 0 1

Dispensing 5 22 5 0 0 1

Consultation 2 0 29 0 0 2

Research and Development 6 4 19 0 0 4

Education of House Staff 1 6 25 0 0 1
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Table 6, Frequency distribution and percent of the factors that pre
vented the employment of radiopharmacists among nuclear 
medicine department directors who utilized short-lived radio
pharmaceuticals (N = 33).

Factors Frequency Percent

Budget 24 75.7

Low Volume 1 ' 18 54.5

Expertise Not
Justified 12 36.3

Qualified Personnel
Not Available 8 24.2

Expertise Not
Needed 7 21.4

Not Knowledgeable
of Radiopharmacy 2 6.0
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Table 7* Frequency distribution and percent of the factors which pre
vented the nuclear medicine department directors from employ
ing radiopharmacists (N = 35),

Factors Frequency Percent

Budget 25 71.4

Low Volume. 19 25.7

Expertise Not 
Justified 13 37, 1

No Qualified
Personnel
Available 9 25.7

Expertise Not 
Needed 7 20.0

Not Knowledgeable 
of Radiopharmacy 3 8.6
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Table 8, Frequency distribution of the factors which prevented the
nuclear medicine department directors from employing radio
pharmacists for four selected bed size categories (N = 35)«

Factors Bed Size
0-300 301-600 601-900 901-3000

Budget 15 9 0 1

Low Volume 10 9 0 0

Expertise Not 
Justified 8 3 1 1

No Qualified
Personnel
Available 4 4 0 1

Expertise Not 
Needed 5 1 0 ‘ 1

Not Knowledgeable 
of Radiopharmacy 1 2 0 0
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The majority of responses regarding the expertise of the radio

pharmacist fall in the 0-300 bed size category (Table 8).

From the responding nuclear medicine department directors con

sidered an average of 125.5 diagnostic tests per week was sufficient to 

employ a radiopharmacist. Table 9 indicates that all of the responses 

for expertise not justified and all but one of the responses for exper

tise not needed fall in the 0-50 and 51-100 diagnostic tests per week 

categories which are below the average expressed by the directors.

Table 9. Frequency distribution of the factors which prevented the 
nuclear medicine department directors from employing ■ 
radiopharmacists for four selected diagnostic tests per week
categories (N — 35) ,

Factors Number of Diagnostic Tests per Week
0-50 51--100 101-150 151-600

Budget 17 6 2 0

Low Volume 16 1 1 1

Expertise Not Justified 10 3 0 0

No Qualified Personnel 
Available 5 3 1 0

Expertise Not Needed 3 3 0 1

Not Knowledgeable of 
Radiopharmacy 2 0 0 1
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Table 10 is representative of how the nuclear medicine depart

ment directors felt about hiring radiopharmacists if budget were the 

only inhibiting factor. Eight of the 11 respondents indicating no to 

the question of employing radiopharmacists fell in the 0-50 diagnostic 

tests per week category.

Table 10. Frequency distribution of responses by nuclear medicine
department directors concerning employment of radiopharmacists 
if budget were the only inhibiting factor for four selected 
diagnostic tests per week categories (N = 35).

Number of Diagnostic Tests per Week
0-50 51-100 101-150 151-600

Yes 2 3 2 1

No 8 2 0 1

The nuclear medicine department directors in the 0-50 and 51-100 

diagnostic tests per week categories, who did not employ radiopharmacists, 

consistently indicated the radiopharmacist as being qualified to perform 

the various tasks involving radiopharmaceuticals. These are the same 

areas of volume which the majority, of nuclear medicine department direc

tors felt that the radiopharmacist*s expertise was either not needed or 

justified (Table 9).
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Government hospitals were the most critical toward the employ

ment of a radiopharmacist (Table 11), The main reasons which prevented 

the government institutions from hiring a radiopharmacist were low budget, 

low volume and a lack of qualified personnel available. Privately owned 

hospitals indicated that lack of budget and low volume were the most im

portant obstacles. Nonprofit hospitals signified that both lack of bud

get and lack of justification for the expertise of the radiopharmacist 

were the most important reasons for not hiring a radiopharmacist.

Table 11, Frequency distribution of the factors which prevented the
nuclear medicine department directors from employing radio
pharmacists for four ownership groups.

Ownership
Factors Government 

N = 14
Private 
N = 10

Nonprofit 
N = 9

Profit 
N = 2

Budget 10 7 6 2

Low Volume 7 7 4 1

Expertise Not Justified 4 3 6 0

No Qualified Personnel 
Available 6 2 0 1

Expertise Not Needed 4 0 3 0

Not Knowledgeable of 
Radiopharmacy 2 1 0 0
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Total responses may exceed the number of hospitals because of 

multiple responses in the categories listed.

Nuclear Medicine Department Directors 
Employing Radiopharmacists

Twenty-five questionnaires were sent to hospital nuclear medi

cine department directors which were known to utilize the services of 

radiopharmacists. The 15 questionnaires which were returned were tabu

lated. The bed size range for this sample was from 112 to 1100 beds.

The respondents were asked to classify the ownership of their 

hospital. Twelve of the hospitals returning questionnaires were govern

ment owned (Table 12). Fourteen of the 15 hospitals reported that both 

therapeutic and diagnostic radiopharmaceuticals were utilized in the 

radioisotope facilities. The remaining hospitals used only diagnostic 

radioisotopes.

Table 12. The frequency distribution and percent of the hospitals 
which utilized the services of radiopharmacists for two 
groups of hospital ownership (N = 15).

Frequency Percent

Government

Federal
State
City

7 46.6 
4 26.7 
1 6.7

Private 3 20.0
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Ten of the nuclear medicine departments were shown to be managed 

by the nuclear medicine physician. The five remaining nuclear medicine 

facilities were under the management of a radiopharmacist.

The length of employment of the radiopharmacists varied from 2 

months to 15 years with average being 2.9 years.

Twelve of the hospitals employing the services of radiopharma

cists indicated that the nuclear medicine department directors proposed 

the utilization of the radiopharmacists (Table 13). The time period 

from the proposal to the actual employment of a radiopharmacist ranged 

from 0 to 30 months with an average of 10.4 months,

Table 13. The frequency distribution and percent of the personnel pro
posing the employment of the radiopharmacist for the nuclear 
medicine department (N = 15).

Frequency Percent

Director of Nuclear Medicine 12 80
Director of Pharmacy 3 20

Eleven of the nuclear medicine department directors indicated a 

necessity to justify the employment of the radiopharmacists to their 

hospital administrators. The three nuclear medicine department directors
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who responded negatively to the necessity of justifying their radio- 

pharmacists were performing a maximum of 75 diagnostic tests per week. 

The remaining director did not respond to this question.

There were three main factors concerning the employment of the 

radiopharmacists which the nuclear medicine department directors had to 

justify to their hospital administrators (Table 14). The expertise of 

the radiopharmacist and the economic considerations of budget and volume 

were the most common factors which the nuclear medicine^department 

directors justified to their hospital administrators.

Table 14. The frequency distribution and percent of responses by the
nuclear medicine department directors to justify the employ
ment of radiopharmacists (N = 15).*

Frequency Percent.

Expertise Needed 10 66. 6

Budget Increased 5 33.3

Sufficient Volume 5 33.3

* Total responses may exceed the number of hospitals because of multiple 
responses in the categories listed.
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Table 15 indicates the reasons given by the nuclear medicine 

department directors to support the employment of radiopharmacists. 

Thirteen of the directors felt that the need for qualified personnel to 

carry out the research and development of radiopharmaceuticals was the 

most important of the reasons. Ten of the nuclear medicine department 

directors indicated that the need for more competent personnel to handle 

and prepare and to control radiopharmaceuticals were important reasons 

which supported the employment of radiopharmacists.

Table 16 represents the various personnel performing the radio

pharmaceutical functions within the nuclear medicine facilities. The 

radiopharmacist performed all functions to a greater extent than the 

technician or nuclear medicine physician. The nuclear medicine physi

cian was engaged in primarily those tasks which required advanced educa

tion and training.

The number of diagnostic tests performed per week in the hospitals 

employing radiopharmacists ranged from 25 to 150. The average number of 

tests performed per week was calculated to be 97.5 which was less than 

was estimated by the nuclear medicine department directors not employ

ing radiopharmacists.

The nuclear medicine department directors who employed radiophar

macists indicated that the radiopharmacist was the most qualified person 

to perform all of the functions involved in the use of radiopharmaceuti

cals. Fourteen of the 15 nuclear medicine department directors indicated 

that the radiopharmacist was most qualified in the areas of assay and 

quality control and preparation (Table 17).
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Table 15. The frequency distribution and percent of the reasons which 
supported the employment of radiopharmacists by the nuclear 
medicine department directors (N = 15).

Frequency Percent

Need for Qualified Personnel to 
Carry Out Research and Develop
ment 13 86.6

Need for Competent Personnel to 
Handle and Prepare the Radio- 
pharmaceuticals 10 66.0

Need for Better Control Over 
Radiopharmaceuticals 10 66.0

Increasing Use of Short-lived 
Radiopharmaceuticals 9 60.0

Need for Qualified Personnel to 
Carry Out the Educational Pro
gram to House Staff 8 53.3

Increase in the Number of Pro
cedures Performed 5 33.3

Financial Savings 2 13.3

All of the Reasons in the 
Questionnaire 1 6.6



Table 16, The frequency distribution of the personnel performing the functions involving the, 
use of radiopharmaceuticals in hospitals which utilized the services of radio- 
pharmacies (N = 15),*

Radio
pharmacist

Nuclear
Medicine
Technician

Nuclear
Medicine
Physician

Safety
Secretary Officer Chemist Physicist Team

Ordering 14 5 1 3 0 0 0 0
Receiving and

Storage 14 6 0 1 1 0 0 0
Assay and 

Quality
Control 15 5 1 0 0 0 0 0

Preparation 15 5 0 0 0 0 0 0
Record

Keeping 13 6 0 1 0 0 0 0
Dispensing 13 7 2 0 0 0 0 0
Consultation 11 0 8 0 0 2 0 0
Research and

Development 15 1 6 0 0 4 0 0
Education of

House Staff 12 3 9 0 1 2 1 0

* Total responses may exceed the number of hospitals because of multiple responses in the cate
gories listed.



Table 17, The frequency distribution of personnel felt to be most qualified to perform the.
functions involving the use of radiopharmaceuticals among nuclear medicine depart
ment directors employing radiopharmacists (N = 15).***

Nuclear Nuclear 
Radio- Medicine Medicine Safety
pharmacist Technician Physician Secretary Officer Chemist Physicist Team

Ordering 12 2 1 1 0 0 0 0
Receiving and

Storage 
Assay and

13 1 1 1 0 0 0 0

Quality
Control 14 0 1 0 0 0 0 0

Preparation 14 0 1 0 0 0 0 0
Record

Keeping 12 0 1 1 0 0 0 0
Dispensing 11 2 1 0 0 0 0 . 0
Consultation 10 0 8 0 0 1 0 0
Research and

Development 12 0 5 0 0 3 0 1
Education of

House Staff 10 1 7 0 1 0 1 1

* Total responses may exceed the number of hospitals because of multiple responses in the cate
gories listed.
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Table 18 indicates that 100 percent of the hospitals in the 

sample used short-lived radiopharmaceuticals. The nuclear medicine de

partment directors which employed radiopharmacists indicated that all 

sources of radioisotopes were used in the nuclear medicine facilities.

Table 18, The frequency distribution and percent of the types and
sources of radiopharmaceuticals used in the nuclear medicine 
facilities which utilize the services of radiopharmacists 
(N = 15) ,

Frequency Percent

Type

Short-lived 15 100.0

Medium-lived 14 93.3

Long-lived 13 86.6

Source

Manufacturer 13 86.6

Generators 12 80.0

Accelerators 9 60.0

Reactors 5 33.3

/

Table 19 represents the role the radiopharmacist played in work

ing with short-lived radiopharmaceuticals, The radiopharmacist was 

solely responsible for the performance of the assay and quality control.



Table 19, The frequency distribution of the personnel who perform the functions 
involving the use of short-lived radiopharmaceuticals in hospitals 
which employed radiopharmacists (N = 15),

Radio
pharmacist

Nuclear
Medicine
Technician

Nuclear
Medicine
Physician

Safety
Secretary Chemist Officer Team

Ordering 14 1 0 0 0 0 0
Receiving and

Storage 14 1 0 0 0 0 0
Assay and

Quality
Control 15 0 0 0 0 0 0

Preparation 15 0 0 0 0 0 0
Record

Keeping 13 ' 1 0 1 0 0 0
Dispensing 13 1 1 0 0 0 0
Consultation 11 0 4 0 0 0 0
Research and

Development 15 0 0 0 0 0 0
Education of

House Staff 12 0 2 0 0 1 0



Table 20, The frequency distribution of personnel the nuclear medicine department directors 
employing radiopharmacists felt were most qualified to perform the functions 
involved with the use of short-lived radiopharmaceuticals (N = 15)„

Radio
pharmacist

Nuclear
Medicine
Technician

Nuclear
Medicine
Physician Secretary Chemist

Safety
Officer Team

No
Respoi

Ordering 12 1 0 0 0 0 0 2
Receiving and

Storage 13 0 0 0 0 0 0 2
Assay and 

Quality
Control 14 0 0 0 0 0 0 1

Preparation 14 0 0 0 0 0 0 1
Record

Keeping 12 0 0 1 0 0 0 2
Dispensing 11 2 0 0 0 0 0 2
Consultation 10 0 3 0 0 0 0 2
Research and

Development 12 0 0 0 1 0 1 1
Education of

House Staff 10 0 2 0 0 1 1 1

u>VO
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preparation and research and development of the short-lived radioiso

topes. The nuclear medicine department directors who did not employ 

radiopharmacists felt that the radiopharmacist was most qualified in 

these same areas (Table 3).

Table 20 shows who the nuclear medicine department directors 

felt were most qualified for performing the various tasks involved with 

the use of radiopharmaceuticals. The radiopharmacist was most commonly 

acknowledged as being qualified for the radiopharmaceutical functions.

Fourteen of the nuclear medicine department directors indicated 

that their experience with the radiopharmacists were favorable. The 

remaining director did not respond because his radiopharmacist com

pleted the questionnaire.

The number of radiopharmacists employed was directly related to 

the bed size of the hospital (Table 21). Two hospitals in the 0-300 bed 

size category utilized the services of radiopharmacists from local 

pharmacy schools. Two hospitals in the same bed size range have each 

employed a radiopharmacist.

Table 21. The frequency distribution of the number of radiopharmacists 
employed for four selected bed size categories (N = 15).

______ •   Bed Size ___________ .
0-300 301-600 601-900 901-1100

Pharmacy School 2 0 0 0
1 Radiopharmacist 2 4 3 0
2 Radiopharmacists 0 1 1 2
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Those hospitals which performed 0-75, 76-120 and 121-150 diag

nostic tests per week indicated that the radiopharmacist was most re

sponsible for the performance of the functions related to the utilization 

of the radiopharmaceuticals. The nuclear medicine department directors 

acknowledged the technician as being involved with these functions but 

to a lesser degree.

The nuclear medicine department directors responded that the 

radiopharmacist was usually the most qualified to perform the functions 

ranging from the ordering to the education of radiopharmaceuticals. The 

technician was also indicated as being qualified but to a lesser degree 

than the radiopharmacist. These findings were opposite to the viewpoint 

as expressed by the nuclear medicine department directors not employing 

radiopharmacists.



CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS .

Conclusions

An investigation was performed to determine the position of 

radiopharmacy as viewed by nuclear medicine department directors who 

did not employ radiopharmacists (hereafter referred to as Sample 1) and 

the position of radiopharmacy as viewed by nuclear medicine department 

directors who did employ radiopharmacists (hereafter referred to as 

Sample 2). A definite difference of position was shown to exist between 

Sample 1 and Sample 2,

In both samples the largest number of responses were from nuclear 

medicine department directors indicating their hospitals were government 

owned. The study also indicated that the nuclear medicine physician was 

usually held responsible for the management of the radioisotope facili- , 

ties in both samples.

The nuclear medicine department directors in Sample 2 were the 

major proposers for the employment of radiopharmacists. The directors 

in this sample also indicated a need to justify the employment of the 

radiopharmacists to their hospital administrators. The three directors 

who showed no need to justify the employment of the radiopharmacists . 

reported that their nuclear medicine facilities performed a maximum of

42
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75 diagnostic tests per week, A low volume did not prevent these three 

nuclear medicine department directors from employing radiopharmacists.

The length of employment of the radiopharmacists in Sample 2 

varied from 2 months to 15 years. This is an indication of both the 

newness of the profession and also the many years of silent existence 

over which this specialty has prevailed.

Both samples of nuclear medicine department directors indicated 

that more diagnostic tests were performed per week than therapeutic 

treatments per week. The tremendous amount of diagnostic tests accom

plished per week plus the fact that all hospitals questioned provided 

diagnostic facilities points in the direction of preventive medicine.

The nuclear medicine department directors who did not employ 

radiopharmacists indicated that an average of 125.5 procedures per week 

would have to be performed to justify the employment of a radiopharma

cist. However, an average of 97.5 procedures per week was computed for 

those institutions which already utilize the services of a radiophar

macist. This indicates that the directors in Sample 1 are not knowledge

able of the true volume which can support the hiring of a radiopharmacist.

Both samples of nuclear medicine department directors indicated 

an extensive use of short-lived radiopharmaceuticals. However, the 

degree of involvement with the other types and sources of radio- 

pharmaceuticals among the nuclear medicine department directors in 

Sample 1 was less than the involvement expressed by the directors in 

Sample 2. The nuclear medicine department directors in Sample 1 showed 

that accelerators and reactors were not utilized. The directors in
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Sample 2 indicated that all types and sources of radiopharmaceuticals 

were used. The radiopharmacist gives the nuclear medicine facility a 

.greater degree of operational freedom. The greater the range of radio

isotopes which.can be utilized, the greater the services that can be 

offered by a nuclear medicine facility.

Forty percent of the nuclear medicine department directors in 

Sample 1 indicated that they did not use investigational radioisotopes. 

This may be a predisposing factor which has caused the nuclear medicine 

department directors to form the opinion that the expertise of the 

radiopharmacist is not needed. Fourteen of the 15 hospitals employing 

radiopharmacists used investigational radiopharmaceuticals. The use of 

investigational radiopharmaceuticals requires the expertise of a pro

fessional who is knowledgeable of all the vital tasks that may be needed 

to reformulate such a drug into a proper dosage form. The nuclear medi

cine department directors in Sample 2 indicated that the radiopharmacist 

is the right person for the job.

The addition of a radiopharmacist to a nuclear medicine staff 

did not remove or infringe on the position held by the technician. The 

technician was still considered a vital and qualified member in the 

nuclear medical team. The presence of a radiopharmacist increased the 

dimensions and capabilities of the nuclear medicine department. The 

employment of a radiopharmacist can promote the usage of other sources 

of radiopharmaceuticals and thus could possibly produce financial sav

ings for the radioisotope facility. The radiopharmacist may actually 

free the nuclear medicine physician from supervising and performing the
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functions ranging from the ordering to the preparation of radiopharma

ceuticals and thus allow him to concentrate on the more involved func

tions requiring his full attention.

The most common factors which prevented the nuclear medicine 

department directors in Sample 1 from employing radiopharmacists were 

lack of budget and low volume. Many directors responded that the 

radiopharmacist’s expertise was either not needed or justified. How

ever, it was shown that low volume and lack of budget were the major 

factors leading the directors to these responses. Nine nuclear medicine 

department directors in Sample 1 indicated that qualified personnel were 

not available. This is due to the newness of radiopharmacy. There are 

only a few pharmacy schools in the country which provide radiopharmaceuti

cal education. Thus, the number of radiopharmacists graduating is 

minute compared to the possible positions available.

The nuclear medicine department directors in Sample 2 from the 

low volume and small bed size categories indicated there was a need for 

the radiopharmacist. Lack of funds and low volume were not inhibitory 

to the employment of the radiopharmacists. The directors in this sample 

also indicated that the need for the radiopharmacist1s expertise was 

supportive in their employing a radiopharmacist. The nuclear medicine 

department directors in Sample 1 had an overexaggerated impression of the 

cost factor necessary for the employment of such a specialist as the 

radiopharmacist.



Recommendations

The employment of a radiopharmacist in a hospital is hindered by 

lack of information disseminated concerning his capabilities. The 

following three recommendations should help to improve the position of 

radiopharmacists,

1, Nuclear medicine department directors who do not employ radio

pharmacists should be informed about the services that the 

radiopharmacist can provide and the cost factor involved with 

the employment of a radiopharmacist,

2, All pharmacy schools providing radiopharmacy programs, radiophar

macy educators and radiopharmacists should introduce, explain 

and communicate better the expertise and availability of the 

radiopharmacist,

3, Information should be directed not only towards those within the 

profession of pharmacy but most importantly towards those 

directors and administrators who will play an important role

in the acceptance or rejection of the radiopharmacist.



APPENDIX A

COVER LETTER TO NUCLEAR MEDICINE DEPARTMENT 
DIRECTORS NOT EMPLOYING RADIOPHARMACISTS

September 27, 1974

Dear Director of Nuclear Medicine:

As a graduate student in Hospital Pharmacy at The University of Arizona, 
I am working on a thesis project concerning Radiopharmacy» Your 
hospital was described in the current issue of the American Hospital 
Association Guide to the Health Care Field as one which provides radio
isotope facilities.

Since your hospital does provide these facilities, you can help me 
greatly by answering the enclosed questionnaire, I am especially 
interested in determining the position of radiopharmacy as viewed by 
the Nuclear Medicine Department directors* Your reply will be included 
in the random sample of hospitals* The confidentiality of your reply 
will be maintained, 

x)
I would appreciate your completing this questionnaire by October 14 in 
order to tabulate the data for my thesis. If you would like a copy of 
a preliminary report of the paper, fill out the enclosed postcard and 
return it along with the questionnaire* I am sincerely grateful for 
your help*

Respectfully yours.

/signed/
Philip M* Cruz 
Graduate Student

PMC:wl

Enclosures
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APPENDIX B

A SURVEY TO DETERMINE THE POSITION OF 
RADIOPHARMACY AS VIEWED BY THE NUCLEAR 

MEDICINE DEPARTMENT DIRECTORS I

General Information

A. How many beds does your hospital have

Be Your hospital is owned by:
______1. federal government

2. city or county government .
3. state government

 4„ other, please specify__________

Type of service:
 ____ 1, general

2, specialty. Please specify^

D, Length of stay:
 1, short term (30 days or less)
 2 o long term (over 30 days)

2, Which of the following radioisotope facilities does your hospital 
provide?

- A , diagnostic
  B, therapeutic
 C, both
 _____ D. none

3, Who is responsible for the management of the radioisotope facilities 
in your hospital?
 A. nuclear medicine physician

B. radiopharmacist 
 C. other, please specify_____________ _______________________

4, A, Does your hospital employ a radiopharmacist?
 ____1. yes

2, no

48
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B. If yes, to which department does your radiopharmacist belong?
1, pharmacy

_____ 2. nuclear medicine
3, combination of pharmacy and nuclear medicine 

_____ 4. other, please specify __________ ________________ __

5. Who is responsible for the following functions regarding radio
pharmaceuticals in your hospital?

Nuclear Nuclear 
Radio- Medicine Medicine Other:
pharmacist Technician Physician Secty Spec,

Ordering_________________________________________________________ _______ _
Receiving &

Storage     ._____ _________ _
Assay & Quality

Control __________________________________ ___________________
Preparation ___ __________________________________ _ _ _ _ _ _ _ _ _
Record Keeping     •
Dispensing___________________________ ___________________________________
Consultation ________________ _____________________________________
Research 6c

Development ________________ __________________________ __________
Education:

House Staff

6, Approximate number of nuclear medical procedures in your hospital 
per week:
 A, diagnostic tests done per week

B, therapeutic treatments done per week

7, Types of radioisotopes and sources used:
A , short-lived radionuclides

 B. medium-lived radionuclides
 C. long-lived radionuclides
 D. generators
  E. accelerators
 F« reactors •

G, commercial manufacturer

8, Where are your radiopharmaceuticals stored?
 A, pharmacy

B, nuclear medicine
 C, other, please specify______ ' _____________________

9, Does your hospital utilize investigational radioisotopes? 
A, yes 

  B, no
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If yes, who is responsible for maintaining the proper records? ,
_____ A, nuclear medicine director

• _____ B» radiopharmacist
  C. chief of radiology
  D. nuclear medicine technician

E o secretary
_____ F, other, please specify_________ _______

10, Does your past experience entail working with a radiopharmacist? 
 _A. yes
 B, no

11, This experience was:
 _A, favorable
_____ B, unfavorable
Please elaborate

12, Who do you feel is the most qualified to perform the following 
functions regarding radiopharmaceuticals in your hospital?

Nuclear Nuclear 
Radio- Medicine Medicine Other:
pharmacist Technician Physician Secty Specify

Ordering _____ _________________________________________________
Receiving &

Storage________________________________ _________________ _______________
Assay & Quality

Control __________________ _________ __________________________
Preparation ________ _______ ___________
Record Keeping  ____________________   .___ _____
Dispensing________ ________________________ ___ ___________________________
Consultation______ ______________________________
Research &

Development _______ _____ , _________________ _________________
Education:

House Staff

13. Indicate factors which prevent you from hiring a radiopharmacist? 
 A. budget
 B, qualified personnel not available

C. expertise not needed
 D, expertise not justified

E. not enough volume 
 F. not knowledgeable of radiopharmacy
 G. other, please specify  _____ __________________________
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14, What volume would you consider sufficient to hire a radiopharmacist?

15, If budget is the only inhibiting factor from hiring a radiopharma
cist . will you hire one when funds are available?

A , yes
_____ B. no. Why not? _________________________    ,

16, Are you familiar with The University of New Mexico radiopharmacy 
program? ,
 A , yes
 B, no

If yes, would you consider using such a system for your state?____

Please return questionnaire in the enclosed postpaid envelope.

Thank you.

/signed/
Philip M. Cruz 
Graduate Student



APPENDIX C

FOLLOW-UP POSTCARD 

Front

University of Arizona 

College of Pharmacy 

Tucson, Arizona 85721

Nuclear Medicine Department Director 

Back

Date

College of Pharmacy 

University of Arizona 

Tucson, Arizona 85721 

Dear Sir:

This is just a friendly note to remind you to please fill out the 
questionnaire that I sent to you a few weeks ago.

If you have already returned the questionnaire, please disregard this 
follow-up postcard.

Thank you again for your help in assisting me with this study.

Sincerely yours,

Philip M. Cruz 
Graduate Student
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APPENDIX D

COVER LETTER TO NUCLEAR MEDICINE DEPARTMENT DIRECTORS 
EMPLOYING RADIOPHARMACISTS

October 25, 1974

Director of Radiopharmacy:

As a graduate student in Hospital Pharmacy at The University of Arizona,
I am working on a thesis project concerning Radiopharmacy, Your hospital 
was described in the current issue of the American Hospital Association 
Guide to the Health Care Field as one which provides radioisotope 
facilities.

Since your hospital does provide these facilities, you can help me 
greatly by answering the enclosed questionnaire, I am especially 
interested in determining the evolvement and current position of radio
pharmacy as viewed by the Nuclear Medicine Department directors. Your 
reply will be included in the random sample of hospitals. The confi
dentiality of your reply will be maintained,

I would appreciate your completing this questionnaire by November 15 in 
order to tabulate the data for my thesis. I am sincerely grateful for 
your help.

Sincerely yours,

Philip M, Cruz 
Graduate Student

PMC: wl

Enclosures (2)
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APPENDIX E.

A SURVEY TO DETERMINE THE POSITION OF RADIOPHARMACY AS VIEWED BY 
NUCLEAR MEDICINE DEPARTMENT DIRECTORS II

General Information

A, How many beds does your hospital h a v e ? _____

B. Your hospital is owned by:
 1. federal government
 _2, city or county government
_____ 3, state government
 4, other, please specify_______________________________________

C. Type of service:
 1, general

2, specialty, please specify____________ ___________________ __

D, Length of stay:
 1, short term (30 days or less)

2, long term (over 30 days)

Which of the following radioisotope facilities does your hospital 
provide?
 A, diagnostic
_____ B. therapeutic
 _____C. both
 D. none

Who is responsible for the management of the radioisotope facilities 
in your hospital?
 A. nuclear medicine physician
 B. radiopharmacist

C. other, please specify _________ _____ _____________________

Ao How many radiopharmacists does your hospital employ?  ,____

B. Approximately how long has a radiopharmacist been employed by
your hospital? ____________ _______ ____

Who proposed the employment of a radiopharmacist in your hospital?
A o director of nuclear medicine 

 B, director of pharmacy
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_____ C. hospital administrator
 D, other, please specify_______________________ ______ ______________

6, What period of time elapsed___from the proposed to the actual employ
ment of a radiopharmacist?_______ __ ________ ____ ___

7, Was it necessary to justify the employment of a radiopharmacist to 
your hospital administration?
 A. yes
 B. No

If yes, which factors had to be justified?
 A, expertise needed

B. increase in budget 
  C. sufficient volume
 other, please elaborate_______________________________ _________

8, What reasons supported the employment of a radiopharmacist in your 
hospital?
 A, Need for more competent personnel to handle and prepare the

radiopharmaceuticals.
 B, An increase in the number of procedures performed.
 __C. Budget increased to allow the employment of a radiopharmacist.
 D. Need for better control over the radiopharmaceuticals.

E . Increasing use of short-lived radiopharmaceuticals.
 F. Need for qualified personnel to carry out research and de

velopment of radiopharmaceuticals.
G . State legislation.
H . Need for qualified personnel to coordinate the education 

program of radiopharmaceuticals to house staff.
 I. Other, please elaborate_________    '

9. To which department does your radiopharmacist(s) belong?
 A. Pharmacy
  B. Nuclear Medicine
 C. Radiopharmacy
 D. Combination of Nuclear Medicine and Pharmacy
 E, Other, please specify ________________________    ~___

10. Who determines the scope of responsibility for your radiopharmacist?
 A. Director of Nuclear Medicine
 __B. Radiopharmacist
 C. Other, please specify ___________________ ______________________
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11, Who is responsible for the following functions regarding radio- 
pharmaceuticals in your hospital?

Nuclear Nuclear 
Radio- Medicine Medicine Other:
pharmacist Technician Physician Secty Specify

Ordering___________________ __________________________________________ __
Receiving &

Storage ___________________________________________________ ___
Assay & Quality

Control        •
Preparation    -____________ _____________
Record Keeping _____  • ________________________ _
Dispensing_________ _________________________________ _____ ________
Consultation_______ _____ .    -______ _______
Research &

Development _______________________________ ________________________
Education:

House Staff____________________________  ___  ________________

12, Approximate number of nuclear medical procedures in your hospital 
per week:
 A. diagnostic tests done per week
 _B, therapeutic treatments done per week

13, Types of radioisotopes and sources used:
 A, short-lived radionuclides
 B, medium-lived radionuclides
 C, long-lived radionuclides
  D, generators
 E, accelerators
  F, reactors
_____ G, commercial manufacturer

14, Where are your radiopharmaceuticals stored?
 A, pharmacy
_____ B, nuclear medicine

C, other, please specify________   ■

15, Does your hospital utilize investigational radioisotopes?
 A, yes
 B, no

16, Your experience with a radiopharmacist has been?
 _A, favorable

B, unfavorable; Please elaborate
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17, Who do you feel is the most qualified to perform the following 

functions regarding radiopharmaceuticals in your hospital?

Nuclear Nuclear 
Radio- Medicine Medicine Other:
pharmacist Technician Physician. Secty Specify

O r d e r i n g __________       ..
Receiving &

Storage__________________________ __________________ __________________ ___
Assay & Quality

Control __________________ ____________________________ __
Preparation ____________■_____ _____ _____________ ________________ _
Record Keeping ______________ • _______________
Dispensing__________      ._____
Consultation _______ ___________ ______________________ ___________ _
Research &

Development       ,
Education:

House Staff

18, Are you familiar with the University of New Mexico radiopharmacy 
program?
 __A, yes
 B,. no

If yes, would you consider using such a system for your state? ‘

Please return questionnaire in the enclosed postpaid envelope.

Thank you,

/signed/
Philip M, Cruz 
Graduate Student



REFERENCES

American Hospital Association Guide to the Health Care Field, Chicago: 
American Hospital Association, 1974,

Briner, W, H. "Radiopharmaceuticals Are Drugs," Modern Hospital, 
95:110-114, 1960,

Briner, W, H, "The Preparation of Radioactive Chemicals for Clinical
Use," American Journal of Hospital Pharmacy, 20:556-564, 1963,

Bryant, N,, M, C, Crews and J, L, Quinn. "A Quality Control System for
Short-Lived Radiopharmaceuticals," Journal of Nuclear Medicine, 
10:558, 1969.

Distefano, R, M, and L. Hernandez. "Clinical Radiopharmacy," Drug 
Intelligence and Clinical Pharmacy, 4:209-212, 1970.

Jones, F. E. "Current Handling Procedures of Radiopharmaceuticals in 
U. S. Hospitals." American Journal of Hospital Pharmacy,
27:38-49, 1970.

Kavula, M. P. "Centralized Radiopharmaceutical Services of the Indiana
University Medical Center." American Journal of Hospital 
Pharmacy, 31:158-163, 1974.

Parker, P. F., C. J. Latiolais, G. Hutchison and R. A, Statler.
"Radioisotopes in Hospital Pharmacy." Bulletin of the American 
Society of Hospital Pharmacists, 12:372-379, 1955.

Peng, C. T. "The Future of Radiopharmacy Education." American Journal 
of Pharmaceutical Education, 36:561-565, 1972.

Peng, C. T. "Radiopharmaceuticals Declared Challenging Area of Practice." 
Wellcome Trends in Hospital Pharmacy, July, 197^*

U. S. Atomic Energy Commission. "The Nuclear Industry." Washington,
D.C.: U. S. Government Printing Service, 1971, p. 115.

U. S. Pharmacopeia. 18th edition. Pennsylvania: Mack Publishing Co., 
1970.

Wolf, W. "Radiopharmacy: A New Profession." Hospitals, 47:64-68,
1973.

58



Wolf, W. and M. Tubis. "Radiopharmaceuticals." Journal of Pharma
ceutical Sciences, 56:1-17, 1967.

Wolf, W. and M. Tubis. "Training Radiopharmacists: A New Profession. 
Journal of Nuclear Medicine, 10:383-384, 1969.




