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15.

RADIATION PROTECTION PROGRAM (Coantinuation)

Dr. José N. Correa is an M.D. and he is a radiotherapist with vast
experience, He has also used similar irradiators at Puerto Rico Nuclear
Center, Rio Piedras, P.R., Oncologic Clinic, Ponce, P. R. and at the
National Cancer Institute, Bethesda, Maryland. The Safety Officer,

Mr. Efrain Bonilla, is a health physicist with the appropriate degree
and training in the field. He has also used similar irradiators at
Puerto Rico Nuclear Center, Mayaguez and Rio Piedras, Puerto Rico.

For complete curriculum vitaes of the operators and the radiation safety
nfficer see next sessions (16 and 17).

For General Rules for the Operation of the Radioisotope Laboratory,
see the enclosed information.



CATHOLIC UNIVERSITY OF PUERTO RICO
COLLEGE OF SCIENCES
RADIOCHEMISTRY LABORATORY

RULES FOR THE OPERATION OF THE RADIOISOTOPES LABORATORY

Copies of the license and regulations pertaining the use of radio-
active material in parts 19 and 20 of Chapter I '"Code of Federal
Regulation - Energy' are available in the Radiochemistry Laboratory
(Room 119) in the College of Sciences. The use of the radioisotopes
Laboratory facilities requires the supervision and authorizatiocn

from the Radiation Safety Officer and/or the Radiation Safety
Committee as specified by the N.R.C. Materials License 5. The re-
stricted areas will be limited to authorized individuals. Authorized
individuals are defined as:

(a) Researchers that have complied with the requisites established
by the Radiation Protection Committee which is presided by the
Safety Officer.

Any researcher that wants to use radioisoto in his/her research
project must file a form indicating previous work experience with
radioactive material, type of radioisotope, resume of research pro-
ject, anticipated radiation levels and anticipated occupancy time
in the area involved.

Licensed material shall be used only at the location (restricted
area) as specified by the N.R.C. Materials License.

Before ordering radioactive material inform the Radiation Safety
Officer, Mr. Efrain Bonilla of the type and amount of isotope to

be ordered. No one may order radiocactive material without the writ-
ten consent of the Radiation Safety Officer of their particular area
of work. Each person who receives radiactive material shall provide
information to the Radiation Safety Officer so he may keep records
showing the receipt, transfer and disposal of such material.

Licensed material shall be stored in the restricted areas in ti:2
College of Science. Diluted radioactive material p:rmitted to be
stored in an unrestricted area and not in the Radiochemistry Labora-
tory shall be kept under the constant surveillance and immediate
control of the Radiation Safety Officer.
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An emergency plan in case of radioisotopes contamination is to be
posted in each area where radioisotopes are being used. Products
used for decontamination must be available in each laboratory and
properly labeled as such.

A suitable dosimeter or film badge should be worn when any work is
conducted with radioactive material.

Any contamination of the body, clothing or equipment should be re-
ported to the person in charge of the laboratory and/or the Radiatien
Safety Officer.

The person responsible of a contamination will carry out the proper
procedure to decontaminate the area and/or equipment with the super-
vision and/or help of the Radiation Safety Officer.

No one will be permitted to leave if a contamination happens until
the proper decontamination procedure has been followed.

All containers with radiocactive material should be labeled with ra-
diation warning sign8 or tapes.

Solid radioactive waste should be stored in containers labeled as
to content, date and radiation level.

Liquid radioactive waste not disposed in the sewer system should be
stored in containers labeled as to content, date and radiation level.



TRAINING
Gabriel A. Infante
1968 - 1969

Radiochemistry and Radiobiology training at the Puerto Rico

Nuclear Center, Mayaguez, Puerto Rico. Also radioisotopes
techniques.

Duration of training:
From June 1, 1968 to May 30, 1969.
1971 - 1973

Radiation Chemistry training at Texas A&M Univeristy,
College Station, Texas.

1973 - 1974

Past Doctoral work on Radiation Chemistry at Radiation
Research Laboratory, Carnegie Mellon Univeristy,
Pittsburg, Pa.,

Some of the courses toward:

Radiobiology I, Radiobiology II, Nuclear Chemistry,
Radiochemistry, Radiation Chemistry, and Radioisotopes
techniques.

Experience with gamma irradiators-Co-60 and Cs-137 at
Puerto Rico Nuclear Center, Texas A&M University and .
Radiation Research Laboratory, Carnegie Mellon University.



17. EXPERIENCE:

Positions Year Location Research Area
Craduate Assistant 1967-68 Univ. of P.R. Radiation Chemistry
Auxiliary Instructor 1968-69 Univ. of P.R. Radiation Chemistry
Instructor 1969-71 Catholic Univ. Radiation Chemistry
A.E.C. Research
Assistanship 1971-72 Texas A&M Univ. Radiation Chemistry
R.A. Welch Foundation
Fellowship 1972-73 Texas A&M Univ. Radiation Chemistry
Assistant Professor 1973 to Catholic Univ. Radiation Chemistry

date of P.R. and Pollution
Tenure 1974 Catholic Univ Radiation Chemistry,
of P.R. Radiobiology and
Pollution
Visiting Fellow Summer 1974 Carnegie-Mellon Radiation Chemistry
Associate Professor 1975 to Catholic Univ. Radiation Chemistry,
date of P.R. Radiobiology and
Pollution
Associate Scientist
(Ad honorem) 1975 to Center for Energy Radiation Chemistry,
date and Environmental Radiobiology and
Research Pollution

Biomedical Research
Program Director 1978 to Catholic University
date of Puerto Rico
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RESUME

NamE
Gabriel A. Infante

ITLE

Professor

BRIHOATE (Me,Dey, V&),
11/3/45

EDUCATION (Begin with boccolovreste tralning ond Include postdecrorel)

YEAR
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD OF STUDY
Catholic Universitvy of PR, Ponce, PR .S, 1967 Chemistry
University of Puerto Rico, Mavaguez, PR M.S. 1969 Chemistry
Texas A&M University Ph.D. 1973 Chemistry
Carnegie Mellen University Post-Doc. 1974 Radiation Chemistr

RESEARCH AND/OR PROFESSIONAL EXPERIENCE: Concluding with present pesition,
ence, ond honers.| oy in chrenclegicel srder, the viles and compiete references tu recent representetive publicetions

Positions

1972 - 1973 -

1973

1974 -

1975 to present - Associate Scientist,
1976 - 1981 - Associate Professor, Catho
1977 - - Tenure Granted

1977

1981 - to present - Professor,

Techniques

1974 - Post-doctoral Fellow - Carnegie Mellon Univers
1976 - Assistant Professor, Department of Chemistry,
Puerto Rico Center
lic University of Puerto Rico.

Hstin dimolo.iu' erder pravieus .c»loy-om, enperic

R. A. Welch Foundation Fellowship, Texas A&M University

ity Summers.

Catholic University of PR
for Energy and Environment.

to present - Director Biomedical Research Program, Catholic University of PR
Catholic University of Puerto Rico.

Radiobiological and Radioisotopes Techniques, Nuclear Science Division,

Puerto Rico Nuclear Center, 1968-1969.
Pulse Radiolysis Techniques various summers a

at Notre Dame University.

A great number of short courses on chroma

Honors

t Carnegie Mellon University and

Dean's Honor List, four times during B.S. studies.
Medals in Organic, Analytical, Physical and Industrial

Ceremonies, 1967.

Outstanding Graduate Student Award, Texas A&M University, 1973.
Outstanding Educator of America, 1975.
Who's Who in the South and Southwest, 1976.

Noteworthy Americans, 1978.

Puerto Rico Chemist Association Annual Award,
President, Puerto Rico Session of the American
Chairman, Caribbean Chemical Conference, 1
Travel Award, Radiation Research Society,

President, Puerto Rico Chemists Association,
Cited in American Men and Women in Sciences,

Chaired different sessions at scientific meetings an

during the past six years.
Invited Speaker of Plenary

President of the Organizing Committee of

1978.

977.
Tokyo, Japan, 1979.

1980-1981.
1982.

Chemical Society, 1977.

.
Lecture at different scientific meetings.

tographic and spectroscopic techni.ues.

Chemistry in Commencement

d several University committees

the XV Latin American Chemical Congress
to be held in San Juan, PEK, October, 1982.
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RESUME
DR GABRIEL INFANTE PAGE 2

Honors (Cont'd.)

Member of the Puerto Rico Governor's Scientific Committee, 1981 to date.
Member of the Advisory Committee for the 8th MBRS Symposium, 1980,
Member N.I.H. Radiation Study Section from 1980 through 1984,

Publications

1.

10.

1.

12.

13,

14.

15.

16.

Y7,

G. A. Infante, H. J. Fendler and E. J. Fendler. "Recent Devclopunts in
Radiation Chemistry of Pyrimidine Bases in Aqueous Solutions"

Racd.iation Research Review 5, 301, 1973,

G. A. Infante, P. Jirathana, J. H. Fendler and E. J. Fendler, "Radiolysis of
Pyrimidine Bases in Agueous Solutions II", J. Chem. Soc. Faraday 1, 70,.1162,1974.
J. H. Fendleir, G. A. Infante, P. Jirathana and E. J. Fendler, "Radiolysis of
Pyrimidines in Agueous Solutions III", J, Chem. Soc. Faraday 1, 70, 1171, 1974,
G. A. Inante, P. Jirathana, and E. J. Fendler, J. Chem. Soc. Faraday I, 69,

1064, 1973.

J. Campos, Shirley Santiago, Odette Portuondo, and Gannel A. Infante,
Science-Ciencia 1, 3, 1974.

G. A, Infante, S. Santiago, J. Campos and O. Portuondo, Radiation Chemistry of
Uric Acid in Agueous Solutions"™, Rad. Res. 59, 27, 1974.

Gabriel A. Infante, Jaime Martfnez, Sandra Gracia and José N. Correa,
"Radiosensitization Studies on Balb-C Mice", Science-Ciencia 6, 12 (1979).
Felicita Garcia, Bernice Irizarry, Juan Negrdn and Gabriel A. Infmt.e.
"Solubilization of Vitamin K and Folic Acid by Micelle Forming Surfactants”,
Colloid and Interface Science, Vol. 2, p. 475, 1976, Academic Press, New York.
Gloria Gotay de Jove, Julian LSpez, Rub&n Padrdn, Juan Negrdn, and Gabriel Infante,
"How Petroleum Oils Become Solubilize in Water", Colloid and Interface Science,
Academic Press, N. Y. Vol. 2 p. 576, 1976.

G. A. Infante, G. Gotay de Jove, R. Irizarry and M. A. Rodriguez, "Chemical
Effects of Micelle Forming Surfactants in the Solubilization of Petroleum Oils",
Rev. Col. Quim de P.R., 25, 6-10, (1980).

G. A. Infante, G. Gotay de Jove, and R. Irizarry, "Solubilization of Petroleum
and Petroleum Derivatives by Micellar Surfactants", In Solution Behavior of
Surfactants, K.L. Mittal and E. J. Fendler, editors, Plenum Press, New York (1982).
G. A. Infante, C. Camacho, E. Pagdn, A. Santos, R. Pérez, D. Cruz, J. N. Correa,
L. D. Moore, Jr., W. Whitter, and John A. Myers, "Radiosensitization Studies on
Mouse Sarcoma, Cancer Management"”, Radiation Sensitization 5, 497-501 (1980).

G. A. Infante, A, Mateo, A. Santos, G. Yorddn, and A. Martin, "Micellar Effects on
the Radiation Chemistry of Azaguanine and Folic Acid", Science-Ciencia 7,

109-116 (1980).

Gabriel A. Infante and John A, Myers, "Micellar Effects in the Radiation
Chemistry of Biologically Important Compounds™, In Solution Behavior of Surfactants,
E. Fendler, K. L. Mittal, editors, Plenum Press, New York, 17 pages (1982).

G. A. Infante, S, Burgos, A. Gonzdlez, and J. Vera, "Radiation Chemistry Studies
of Xanthine in Aqueous Solutions", Radiation Research 87, 508 (1981).

G. A. Infante, P. Gonzdlez, D. Crus, J. N. Correa, J. A. Myers, N. F. Ahmad,

W. L. Whitter, A. Santos, and P. Neta, "Radiation Sensitization and Chemical
Studies on lsoindole~-4,7-Diones”, Radiation Research 92, (198I).

G. A. Infante, J. N. Correa, C. Finch, P. Guzmin, A. Baéz, and J. A. Myers,
"Cytotoxicity Studies on Isoindole-4,7-Diones”, Int. J. Radiation Oncology
Biology Physics 8, 811 (1982).
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Publications (Cont'd.,)

18. G. A. Infante, J. W. Castro, H. Infante and E. Rivera, "Radiation Chemistry
of Azapurines in Aqueous Solutions™, Radiation Research 94, 602 (1983).

19. G. A. Infante, A. Figuerca, R. Alvarez, P, Guzmin, J. N. Correa, L. lanier,
J. A. Myers, J. Vera and P. Neta, "Radiosensitization by Derivatives of
Isoindole -4,7-Diones", Radiation Research 98, 234 (1984).

20. J. W. Castro, H. Infante, E. Girn, and G. A. Infante, "Radiation Chemical
Studies of Purine in Agueous Solutions, Radiation Research (In press).
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Dr. José N. Correa

TRAINING

1.
2,

3.

Radiation treatment of cancer patients.
Cell reproduction capacity, the oxygen effect, fast neutron irradiation,

Modification of radiation effect on ascitic tumor cells by pharmacol
agents,

Effects of radiation on chondrosarcoma transplants,
Clinical factors and treatment of mouth and esophagel cancers,
Radiosensitization studies on transplant murine tumors.

Experience with gamma and X-rays irradiators at Ponce Oncologic Clinic,
Puerto Rico Nuclear Center and National Cancer Institute, Bethesda, Maryland.
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Dr. Jos€ N. Correa

EXPERIENCE:

1.

2,

3.

9.

Senior Investigator - Radiation Branch
Bethesda, MD
2 years

Staff Member

Radiotherapy Department

Dr. 1. G. Martinez Oncologic Hospital
Ponce, PR '

1 year

Associate

Radiotherapy Department

School of Medicine - Catholic University of PR
Ponce, PR

1 year

Chief Scientist II
P. R. Nuclear Center
Rio Piedras, PR

1 year

Associate Scientist (ad honorem)

Medical Science and Radiobiology Division
P.R. Nuclear Center

Rio Piedras, PR

4 years

Radiotherapist
Oncologic Clinic
Ponce, PR

15 years

Private Practice Radiotherapy
Ponce, PR
15 yeers

Professor
College of Sciences
Catholic Un veristy of PR

Associate Dean
School of Medicine - Catholic University of PR
Ponce, PR



BIOGRAPHICAL SKETCH

Give the following informotion for key professional personne! listed on poge 2, beginning with the
Principol Investigotor/Progrom Direcior, Phetocopy this poge for each person,

e TITLE BIRTHDATE (Ma.Day, Vo],
Professor
Correa, José N. Ponce School of Medicine Dec. 26, 1933
- EDUCATION (Begin with boccoloviente troining ond include postdecierel)
YEAR
0:181!107!0" AND LOCATION DEGREE CONFERRED FIELD OF sTUDV_
Univ.of Michigan. Aon Arbor, Michigan ' B.S. 1956 Medicine
Univ. of Michigan, Aon Arber, Michigan M.D, 1958 Medicine
Blodget _Memorial Bosp..Grand Rapids, Mich, 1958-1959 Internship
W 1959-1962 i i

RESCARCH AND/OR PROFESSIONAL EXPERIENCE: Concluding with pissert position, list in chionslogice! srder proviows employment, saperi.
ence, ond honsis. Include present membarship on any Federo! Govemment Public Advisery Commities. List, in chrenslopicel wrder, the titles ond
complete raleinnces 1o recent teprasentative publicetions, sipecially those mest pertinent 1o this epplicetion, Do net escend 2 poages.
l. Positions. Senior Investigator, Radiat, Branch, Bethesda, MD 2 yrs.; Staff Member,
Radiotherapy Dept. Dr. I. G. Martfnez Oncologic Hospital, Ponce. 1 year; Associate,
Radiother. Dept., Medic. Sch. UCPR, Ponce 1 year; Chief Scientist II, P.R. Nuclear Cent
Rio Piedras, 1 year; Associate Scientist (ad honorem), Med. Sci. and Radiobiol. Div.,
P.R. Nuclear Center, Rio Piedras, &4 years; Radiotherapist, Clinica Oncoldgica, Ponce,
15 years; Private practice radiother., Ponce; 15 years; Professor, College of Sciences
Catholic University of PR, Ponce; Associate Dean, Catholic University of PR, School bf
Medicine, Ponce; Dean, Ponce Sch. of Med., Ponce 1980 - Present. 2. Cancer Research
Experience. a) Radiation treatment of cancer patients. b) Cell reproduction capacity,
the oxygen effect, fast neutron irradiation. ¢) Modification of radiation effect on .
ascitic tumor cells by pharmacol. agents. d) Effects of radiation on chondrosarcoma
tranplants. e) Clinical factors and treatment of mouth and esophageal cancers. '
f) Radiosensitiz. studies on transplant. murine tumors. 3. Honors Assoc. Scientist
(ad honorem) Med. Sci. & Radiobiol. Divis., P.R. Nuclear Center, Rio Piedras.
4. Oral Presentations. Puerto Rico; Canada; Japan. 5. Publications. Patterson, R.,
Correa, J.N., and Mathews, K.P.: "Studies on the Neutralizing and Eliciting Activities
of altered Ragweed Antigen." Annals of Allergy 17: 442-452, 1959; Patterson R., and
Cussea, J.N.: "The Demonstration of a Quantitative Relationship between skin sensitizin;
anLibody and antigen." Int. Archieves Allergy 15: 333-342, 1959; Correa, J.N., and
Lampe, 1. : "The Radiation Treatment of Pituitary Adenomas." J. Neurosurg. 19: 626-631,
August, 1962.; Andrews, J.R., Correa, J.N., and Belli, J.A.: "Fast Neutron Irradiation,
Cel) Reproduction Capacity and the Oxygen Effect.” Proc. Int. Atomic Energy Agency
Syr~osium Biol. Effect Neutron Irradiation. Brookhaven Nat. Lab., Upteon, .. 1., NY,
1964.; Swarm, R.L., Correa, J. N., Andrews, J. R., and Miller, E.: "The Mc:phologic
Demonstration of Recurrent Tumor Following X-Irradiation." J. Nat. Cancer Inst., 33:
657-672, 1964; Correa, J.N., Swarm, R.L. Andrews, J.R., and Walker, C.L.: "Effect of
External Irradiation on the Incorporation and Retention of 835 in Chondrosar.oma
Transplants." Presented at the XIII Tech. Annual Meeting of the Radiation Research
Society, Philadelphia, PA; May 24, 1965; Marcial, Vétor, Tome, J.M., Ubifas, Bosh,A.,
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Nuclear Med. February 1967.; Correa, J.N.: "Experience with the Treatment of Wilm's
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TRAINING

Efrain Bonilla Santiago
1971-1972

M. S. Radiological Health

Trained at the Puerto Rico Nuclear Center, School of
Medicine, University of Puerto Rico, San Juean and at
Puerto Rico Nuclear Center at Mayaguez, P.R.

Duration of training:

Full academic year starting at August 2, 1971 and ending
at July 30, 1972.

Some of the courses toward:

This master degree in Science in Radiologica Health
included Dosimetry, Radiobiology, Radiochemistry,
Radiation Safety Rules, Nuclear Physics, Instrumentation,
Nuclear Reactor Safety, ect.

Experience with gamma irradiators at Puerto Rico Nuclear Center,
Rio Piedras and Mayaguez.

Ample knowledge of radiation protection and radiation detection
measurements.



17. EXPERIENCE

Since 1972 Mr. Efrain Bonilla Santiago, was contracted
to the Catholic University of Puerto Rico as the
Radiation Safety Officer and has been working since.

The radioisotopes experience are those listed in our
License #52-13508-01, As a student I was dealing with

other isotopes as Co (60), Radium, Iodene, C (14), ect.
Maximum activity of each are unknown since it was a student

training.
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PRINCIZAL INVESTIGATOR/PROGRAM PIRECTOR

BIOGRAPHICAL SKETCH

Give the following infc-maition for key professional personnel listed on page 2, beginning with the
Principal Investigator/Program Director. Photocopy this page for eac* person.

NAME TITLE BIRTHDATE (Mo, Day, ¥r.)

Efrain Bonilla Assistant Profesor 8/2/49

EDUCATION (Begin with baccalaureate or otrer iritial professionsl education end include postdoctors! training)

INSTITUTION AND LOCATION ‘:f"::f:’:":;' o, I FIELD OF STUDY
University of Puerto Rico, Mayaguez Campus B.S. 1969 Mathematics
University of Puerto Rico, Rio Piedraanmpu] M.S. 1972 Health Physics

RESEARCH AND/CR PROFESSIONAL EXFZRIENCE: Concluding with present position, list in chronological order previous employment, exper:
ence, and honors Include present membershio on any Federa! Government Public Advisory Commuttee. List, in chronologicel order, the titles ang
complete references 10 8l publications during the past three years and 10 representative earlier publications pertinent to this application. DO NOT
EXCEED TWO PAGES.

Assistant Professor - Department of Mathematics - Catholic University of Puerto Rico
1981 to date.

Instructor - Department of Mathematics - Catholic University of Puerto Rico
1974 - 1981,

Health Physcis Officer - College of Sciences
1975 to date.

Catholic University of Puerto Rico

Consultation Health Phy.cis and Statistics - Ponce School of Medicine
1978 to date.

Training

Trained at the Puerto Rico Nuclear Center, University of Puerto Rico, Rio Piedras
and Mayaguez Campuses and one summer at Oak Ridge National Laboratory,

Specific training courses on Dosimetry, Radiobiology, Radiochemistry, Radiation
Safety Rules, Nuclear Physics, Health Physics Calibration Procedures, Instrumentation,
Nuclear Reactor Safety, Radiation Facilities Safety, Radioisotope Techniques,
Biostatistics and other,




APPENDIX I

INFORMATION ABOUT MARK I MODEL 25 CESIUM-137 IRRADIATOR
FROM SHEPHERD AND ASSOCIATES




APPENDIX II

EXACT POSITION OF THE IRRADIATOR
AT CATHOLIC UNIVERSITY OF PUERTO RICO
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Description of Diagram for Room 120 - First Floor - Ferre Building, where
MARK I Model 25 Cesium-137 Gamma Irradiator will be Installed

(A)
(B)
(€)
(D)
(E)
(F)
(G)
(H)
(1)

Entrance Door (3')
Lab. Cabinet and Table
Lab, Cabinet and Table
Lab. Cabinet and Table
Fume Hood

Hand washer

Lab. Cabinet and Table
Watershower

Gamma Irradiator*

Next to Room 120 we have to the left Room 119 - Radiochemistry Laboratory

and to the right Professors Office. In front o passage and behind a yard. In
the second floor next to Room 120 is Dr. Mercado's Biochemistry Research
Laboratory.

Radiation detection instruments such as the Geiger-Muller and Scientilla-

tion Counters are under the tables next to the Irradiator and conected to n
alarm ring.

A University Map indicating the position of Room 120 is also enclosed for

your information.



CAITHULIC UNIVERSITY
OF PUERTO RICO

Spellran Building
Auditorium

McManus Bullding

Dr. Peres Bullding

Fine Arts Bullding
Fsychology Building
Ferré Bullding

Rguayo Bullding

Valdés Building
Gonzilez Patd Building
Valdés Library
Administration Bullding
Music Pavillion

Hedical Technology

ICE (Cesol)

Wome Economice Building
Vhyelcal Fducatjon (Woman)
Santa Marfa Reina Church

Ferré Building

Residence for religious facult
21 Men's Residernce

Residence for religlous faculty
24,25,26, Residence for religic
faculey

Residence for religious faculty
29 vomen's Residence

Physical Facilities Building
WEUC Radio Station

33,34,35,36 Parking Arcas

39, Tenn's Courts

Basketball Courts

Cymnasium

Future Projects

Santa Marfa School

Ponce Medioal Fchool

Damas lospital



EXAMPLES OF RADIATION PROTECTION FORMS

THAT WILL BE USE FOR THE IRRADIATOR FACILITY

APPENDIX II1I
|
|



CURRENT OCCUPATIONAL EXTERNAL RADIATION EXPOSURE

Identification

1.

Name (Print - last, first, middle)

2.

Social Security Number

3. Date of Birth (month, day, year)

6-

Name of Licensee or Registrant

Occupational Exposure

5. Dose recorded for (Specify: 6. Whole body dose 7. Methods of monitoring (e.g., Fil
whole body; skin or whole body; status (rem) Badge~FB; Pocket Chamber-PC
or hands and forearms, feet Calculations-Calc.
and ankles).
Beta-gamma Neutron
8. Period of Exposure 13. Running Total
(Sren-to) Dose for the Period (rem Sor Calendas
P. Gamma 10, Beta |11. Neutron| 12. Total Quarter (rem)
Life Accumulated Dose
T4. Previous 15. Total 16. Total Accumu- |17. Perm. Acc. F@. Unused Part
total (rem) Quarterly lated Dose Dose (rem) Perm. Acc.
Dose (rem) Dose (rem)
Date rem S(N-18) .




MONTHLY RADIATION INSPECTI1ON
AND SURVEY-FACILITIES

ROOM DATE

Smear Test:

Table top:

Table A

Table B

Trash container:

Inside:

Outside:

Instruments: (detail)

Others:

Efrain Bonilla Santiago
Radiation Safety Officer
M.S. Health Physics



CATHOLIC UNIVERSITY OF PUERTO RICO
COLLEGE OF SCIENCES
BIOMEDICAL RESEARCH PROGRAM

LOG MARK I CESIUM 137 IRRADIATOR
FERRE 120

DATE USE

PERSONS IN EXPERIMENT DOMIMETER BADGE NUMBER

PURPOSE OF EXPERIMENT OR IRRADIATION

SIGN PERSON IN CHARGE

‘ 169350



MARK |
“'CESIUM IRRADIATORS

FOR BIOLOGICAL, BIOCHEMICAL, HORTICULTURAL,
CHEMICAL, AND ELECTRONIC APPLICATIONS

740 SALEM ST
GLENDALE, CA 91203
{213) 2450187

J l HEPRERD and Associates
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L
The MARK | '"¥Cesium Irradiator is a s
contained unit designed for use in any available
lab space. It incorporates the foliowing featres

® Large fixed cavity (up lo 12" dia. x 14" high
see lable) 'n which the environment can be
controlieg

® '"WCesium, with a hall-life of 30 years as the
radiation source, which eliminates frequent
dosimetry correciions and Costly re'cadings

® Variable flux (up 1o a factor of 100) through
the use of attenuators, with no reduction of
cavity space

® Simple operation — no motors transmissions
Or complicated drive assembli2s yel preset
time operation is standard

® High flux capability for small samples
coupled with lower flux capability for large
samples in the same cavity with the same
source loading, plus flux selection cag ability
as listed above

® Source travel time is less than two set nds
from the OFF position to the IRRADIATE
POSILON, and less than one second returr
from IRRADIATE to OFF This short travel
time permits short exposures withe wt travel
time corrections

® Animal or other spills in the Cavily cannot
aflfect operation and are readily cleaned ug

SOURCES

The ¥’Cesium line source is doubly enc apsulated
in Series 300 stainless steel, with both inner and
ouler capsules sealed by heliarc welding and is
certified "Special Form'

All capsules undergo a rigorous series of integrity
tests, including leak test, before delivery

OPERATION

1. With the source in the OFF position, the sample
'S placed on the turntable in the Cavily, and the
door is secured

2. The desired time is preset on the timer

3. The source is raised from the OFF position to
the IRRADIATE position by means of an
Operating handle. A latch holds the source in
the IRRADIATE position

4. The source is returneo immediately 10 the
OFF position

At the end of the predetermined time as
sel on the preset timer

By pushing the OFF button on the control
panel or by power interruption

It the mode selector switch on the control pane
IS set 10 MANUAL, the source will remain
exposed until the OFF button is pressed

APPLICATIONS
* Blf)?(\gu(a irradiation of animals in a
controlled environment

® Botanical and horticultura! irradiation

® Sterilization of pharmaceuticals or medical
apphances

® Radiation research on materials at high or

Cryogenic temperatures

® Radiation chemistry reactions (systems can
be set up in fixed position and allowed to
reach equilibrium conditions before exposure
to radiation)

FLUX1000 Ci FLUX/1000 Ci FLUX10UO C)
TY AXIMUM Y
MODEL D‘C‘Auv("(p YO CENTER TO CENTER OF YO CENTER OF TOADI:G W|~ DIMENSIONS
LENC Y.N OF CAVITY 1°D SANMPLE 2° D SAMPLE LBS DIAM x HEIGHT
. ’ A/MA RIMR RIMR ¢ i
2 46 ) 7 x 104 1.2 x 10° 80 x 104 6.00¢ 2,00 29" x 60
24 6" x8 20 104 1 x 10" 7 x 104 B00C 3 00K 29" x 66°
4
T
30 8" x x 104 x 104 48104 10,00 4 00X 29" x 68
68 12° x x 1 L 4 16 x 104 12 OXX § 20( " »
68 A 12° x 14° 67x10? 45y 104 32 x 104 12 00X 6 O x 78 J

All fluxes based on 1000 Ci loading Higher loadings ma

reduce unit fluxes by 20% or les:




CONSTRUCTION

The exiernal surface of both the source-shield and
the cavity-shield sections is mild steel nainted

Ail inside - urfaces are construcied of, or lined
with corrosion-resistant material

Shielding is in the form o! void-free iead, in all
welded steel and/or stainless steel closures

The source tube is welded in the Cavity so that the
source drive mechansim cannot be damaged by
corrosive materiais generated or placed in the
cavity.

Animal or other spills are cleared by removing the
turr’ahle base plate which is held in place by
four bolts

FLUX VARIATION

The typica’ flux vanation throughout most of the
Cavily to « sample being rotated about the center
point or to a sarnple being rotated closer to the
source is = % or less

EXTERNAL RADIATION LEVEL

The exter wal radiation leve! at all operating
surfaces of the Mark | is approximately 210 3
mR/hr, with maximam level of 15 mR/hr, at the rear
of the uni‘. At three feet the external radiation level
is less than 0.75 mR/hr

SPECIAL SHIELDING OPTION

A special shiziding option is available on all Mark |
irradiators which reduces the external radiation
level to less than 0.5 mR/hr at one foot from all
su-faces

SAFETY FEATURES AND INTERLOCKS

® Both the cavity door ant the source lift
mechanism are equipped with solenoid
latches which are spring loaded in the
LOCKED position. Each is also equipped with
a switch, so constructed that the door cannot
be opened unless the source rod is ir the
OFF position, locked with its solenoid and
engaging the switch for the door latch
solenoid Likewise, the source cannot be
raised unless tre door is closed, locked and
engaging the swiich for the source lock
solenoid. Thus, it is impossible to be
accidentally exposed 1o radiation from the
anit

Tandem switches are used throughout to
provide complete backup system in case of
switch failure

® The operating handle, attached directly to the
source rod, shows the position of the source
at all times
CONTROL PANEL

The control panel mounted on the unit contains

® Key-operated power switch (with indicator
light) which controls all functions of the
irradiator

Digital preset timer with range
0-999.99 + .01 minutes

Selector switch for preset time or manual
operation

® Source position indicator lights
® Source raise and Source return switches

The DOOR OPEN switch and turn-table
control switches are mounted on the front of
the irradiator




MODEL 68

CAVITY

A full width door exposes the entire cavity for
setting up experiments

Four each access tubes (2 each, 1" diameter and 2
each, 2" diameter in Models 30 and 68 and four
each, 2" diameter in Models 22 and 25) are built
into all units, permitting entry of electrical ieads,
heating or cooling media, controlled air flow, etc
to the specimen chamber.

A 3-position turntable (rotational speed = 6 r.p.m))
IS mounted in the fioor of the cavity. One position
is located at the center of the cavity, the second
position permits irradiation of full cavity size
samples with the X-100 attenuator in place and the
other position may be located as required
(minimum distance from source tube is 5/8” for 1”
dia. samples). Please specify positions on
purchase request. Additional turntable positions
higher and dual speed turntable drives are
available as accessories

CERTIFICATION

Calibration and isodose curves, as well as Leak
Test and External Radiation Leve! Certificates are
provided with each irradiator. All calibration data
is traceable fo N.B.S

WARRANTY

Free parts and service will be allowed for 3 months
foliowing installation, with replacement of faulty
components for an additional 9 months

Instruction and maintenance manuals will be
supplied, as well as services of J.L. Shepherd &
Associates personnel in familiarizing customer’s
personnel with operation of the unit

ACCESSORIES
® ACCESS TUBES of 12" or 1" i.d, in any

required number, are available

CONTROLLED ATMOSPHERE SYSTEMS
temperature and/or gas composition

HIGH AND LOW TEMPERATURE irradiation
champers

IRRADIATION COILS for gas or liquid
irradiation

ADDITIONAL TURNTABLE POSITIONS
DUAL AND HIGHER SPEED TURNTABLES

ATTENUATORS are available to reduce
radiation flux delivered to the cavity
x2; x5; x10, x50, x100

MODEL 302 SHAPED ATTENUATOR

MODEL 335 VARIABLE SLIT COLLIMATOR
SYSTEM

ANIMAL CHAMBERS
TEST TUBE HOLDERS

SHIPMENT

All MARK | IRRADIATORS are shipped with source
installed in returnable DOT overpacks (which are
also available for rental or purchase




ACCESSORIES FOR MARK | IRRADIATORS

SERIES 302 SHAPED ATTENUATOR

Series 302 Shaped Attenuators reduce the integrated dose variation throughout the entire cavity volume of

any J.L. Shepherd and Associates Mark | Irradiator to approximately plus 10% minus 5%. (See typical isodose
curve below.)

110 °/,
105 9%,
% SOl
% 0l

/302. ATTENUATOR
@
TYPICAL 1SODOSE
- CURVE. FOR
100, L MARK T IRRADIATOR
- WITH SERIES 302
SHAPED ATTENUATOR

- —

110 ®/o
105 %

95 %

T CAVITY TUBE
SOURCE.

Maximum dose rate to a full cavity size sample with the Series 302 in place is 40% to 50% of the unattenuated
center cavity dose rate. If a lower dose rate is required, the Series 302 can be increased in thickness.

Series 302 Shaped Attenuators are individually designed for each Mark | and the source with which it is
loaded. Complete isodose curves are supplied with the Series 302.

Series 302 Shaped Attenuators fit around the source tube at the back of the cavity of any Mark |. They are

easily installed and removed. Each Mark | is equipped with a turntable position which permits a full cavity size
sample to be irradiated with the Series 302 in place.



MODEL 335 COLLIMATOR SYSTEM
FOR MARK |, MODEL 68

The Model 335 Is a removable collimator which fits into the cavity of any Mark |,
Model 68 to provide a collimated rectangular beam of radiation adjustable from 5 mm
to 30 mm wide by 30 cm high for irradiating sections: |.e. legs, thighs or abdomen

of mice, rats or other small animals mounted on holders attached to the front of

the collimator.

The dose rate delivered through the collimator opening is 150 R/minute per 1000 CI.
"Cs. in the Mark | while the dose rate delivered to sections of the animal outside of the
collimator opening is < 1% of this value. Maximum dose rate with a 12,000 ClI.

loading of the Mark | is 1800 R/minute. Attenuators are avallable to reduce the

nominal dose rate delivered by up to a factor of 100.

A full 9" of space is avallable in front of the Mode! 335 in the cavity of the
Model 68 for mounting animal holders.

The Mode! 335 Collimator
may easily be removed
from the cavity so that

the Model 68 may be

- used for normal full
Cavity irradiation of large
samples.

A rolling stand for

storage, as well as inser-

tion and removal of the

Model 335 from the

Mark |, Model 68 is pro-

vided. This stand fits into

the door section of the Mode! 68
when the door is open, and the Mode!
335, which is equippad with ball bearing
wheels and removable handles, rolls out of
the cavity onto the rolling stand where it
is secured in place. The stand can then be
moved to any convenient storage location

MODEL 335 WITH STAND
AND MARK |



MODEL 335 BEING INSTALLED MODEL 335 INSTALLED IN MARK |
IN MARK |

TEST TUBE HOLDER

J.L. Shepherd and Associates manufactures a complete line of test tube holders for all Mark | Irradiators
These racks are manufactured from Lucite or thin gauge aluminum and are designed so that the material being
irradiated is at the vertical centerline of the cavity

These holders are attached with knuried thumbscrews to the turntables of the Mark |

Holders are built to hold single or multiple test tubes, dependent upon the size of the turntable to which they
are attached, i.e. a single tube for a turntable position near the source for the maximum delivered dose rate

TEST TUBE HOLDERS



ANIMAL CHAMBERS
J.L. Shepherd and Associates manufactures a complete line of Lucite animal holders for all Mark | Irradiators.

All chambers feature multiple holes in the cover

for ventillation and are equipped with standoffs for
stacking several chambers Iin the Mark | cavity to
irradiate the maximum number of animals at one time.

Hinged covers on mouse chambers permit easy

loading and unloading of animals. The entire top of
the rat chamber is removable and is held in place : |
by a brass nut i

SPECIFICATIONS:
Mouse Holder —~R_at Holder
Irradiator Model No.: 2 | 25 | 30 | es 22 | 25 | 30 | es
Inside height: 1" 2%"
Overall height: g ‘ 3’
Outside diameter. 4" 6" 8" 12" s | e 8" 12"
Inside diameter: 3% | 5% | 7wt | vwr | 3wt | osur | rwr | niwe

HEPHERD ot Associates

T40 SALEM ST,
GLENDALE, CA 91203
(213) 2450187
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SHEP“ERD and cHAssociates

740 Salem Street, Glendale, California 91203 . 213/245-0187

irradiation & Calibration EqQuipment . Lead Shielding . Nuclear Applications

DATA SHEET - MARK I IRRADIATORS

The Mark 1 is an especially versatile irradiator in that full
cavity size samples may be irradiated up to X-100 lower than the
nominal center cavity dose rate through the use of attenuators
and that small samples (test tubes, petri dishes, etc.) may be
irradiated up to X-10 higher than the center cavity dose rate by
using turntable positions that are located closer to the source
tube. Also available for the Mark I Model 68 is the Model 335
ad justable slit collimator. This unit, while not interfering
with the normal wuse of the full size cavity irradiation of
samples, provides the capability of irradiating selected organs
(kidneys, thighs, heads, etc.) of such small animals as rats or
mice by mounting them on a plate in front of the collimation

slit.

Of special note is the extremely low external radiation levels
associated with the Mark I Irradiators. With maximum loading for
any unit, the external radiation level at the surface is in the
order of 2-3mR/hr at all surfaces except a maximum of 9-10mR/hr
at the rear surface. These low external radiation levels allow
the Mark 1's to be placed in virtually any location, such as a
laboratory, office or storage space. We also offer an additional
shielding option which will guarantee that the dose rate will be
less than 1mR/hr at one foot from the surface in all directions.

Both the cavity door and the source lift mechanism are equipped
with solenoid latches which are spring loaded in the LOCKED
position. Each is also equipped with a switch, so constructed so
that the door cannot be opened unless the source rod is in the
OFF position, locked with its solenoid and engaging the switch
for the door latch solenoid. Likewise, the source cannot be
raised unless the door is closed, locked and engaging the switch
for the source lock solenoid. Thus, it is impossible to be
accidentally exposed to radiation from the unit.

Tandem switches are used throughout to provide complete back-up
system in case of switch failure.

The door to the irradiation chamber 1is opened and closed
manually. The source is raised from the OFF position to the
IRRADIATE position manually, where it is held by a latch, and
falls by gravity fromt he IRRADIATE position to the OFF position

MANUFACTURERS 5 - ENGINEERS - CONSULTANT



DATA SHEET - MARK I IRRADITORS

by any of the following means: (1) at the end of preset time on
the timer; (2) power failure, or (3) by pushing the push-button
type OFF switch which overrides the preset timer. If the source
does not move from the IRRADIATE position to the OFF position
within 10 seconds, an audible alarm sounds. The source is locked
in the OFF position by means of a spring-loaded latch to the
source rod which can be released only by passing electrical
current through a solenoid; in series with the solenoid are three
safety switches, two of which are closed by moving the door to
its closed position and one of which is closed by a spring-loaded
bolt to the door only when the bolt holds the door locked in its
closed position. When the door is locked in its closed position
by the bolt, the bolt can be released only by passing electrical
current through a solenoid; in series with this solenoid are two
switches which are closed only when the source is latched in the
OFF position.

The sources are doubly encapsulated in stainless steel, sealed by
heliarc welding, and certified to meet "SPECIAL FORM"
requirements, as described in 49 CFR 173.398. J.L. Shepherd and
Associates will perform the integrity and leak tests on each
capsule in accordance with the standard tests for such sources
prior to shipment to the customer.

Calibration and isodose curves, as well as leak test and external
radiation level certificates are provided with each irradiator.
All calibration data is traceable to National Bureau of
Standards.

For those users who require both high dose rates and very low
dose rates, a dual source - one high level and one low level
source - version of the Mark 1 is available. In the dual source
version, all interlocks and safety systems are comparable to the
standard Mark I. Source operation is pneumatic (via pneumatic
cylinders) with selector switch mounted on the control panel.
For this unit, 100 lbs. of compressed air is needed to operate
the unit, either via bottled air or a compressor may be built

into the unit.

Dual source versions with two high level sources are also
available, which permits each model number to be loaded with
twice the amount of Cesium-137 as called out in the catalog

sheet.

Prices for these dual source, pneumatically oeprated units are
available upcn request.
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S “E P“ [ Rn and cHssociates

740 Salem Street, Glendale, California 91203 . 213/245-0187

irradiation & Calibration Equipment . Lead Smelding . Nuclear Apphicatons

DATA SHEET - SPECIAL FORM CAPSULE TESTING

Capsule Type: 6810
Drawing Number: A-0233-9

Capsule was loaded with 360 grams of inert CsCl
Inner and outer capsules were heliarc welded in accordance with
drawings and tests performed as below.

Date: March 19, 1984

49CFR 173.398 Special Tests
l.Free Drop - 30' to 1/4" thick steel plate on concrete surface,
Results: No visible damage to capsule or welde,

2.Percussion - 1" diameter steel rod, wt. 3 lbs. dropped end on 4
times through 40" distance on capsule laying on 1/4" lead sheet
on concrete surface. '

Results: Sides and end ui capsule were dented. No fracture oif
outer capsules or welds,

3.Heating -~ Capsule heated in air to 1475°F in electric furnace
and held at this temperature 15 minutes - then allowed to cool.

Results: Capsule discolored - no fracture of capsule ends,
welds or walls.

4.Immersion - 24 hours in distilled water pH T, maximum
conductivity of 10 micro-mhos/cm.

Results: No wvisible effect on capsule - no leaking of CsCl
from inside capsule.

Lezak Test:

l. Method: Bubble Test., Capsule heated to 240° in glycol.
2. Results: No bubbles emerged from capsule.

<) 2.2 //

¢ hepherd -

MANUFACTURF 1S — ENGINEERS — CONSULTANTS
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VI.

J.L. SHEPHERD & ASSOCIATES
MAINTENANCE CONTRACT PROCEDURES

SAFETY AND INTERLOCK SYSTEMS

A. All safety and interlock systems will be tested for proper
operation, Any problems will be identified and corrected or
recommendations will be made for necessary repair.

ELECTRICAL SYSTEMS

A. All electrical systems will be tested for proper operation. Any
problems will be identified and corrected or recommendations will
be made for necessary repair.

MECHANICAL SYSTEMS

A. Mechanical systems will be tested for proper operation and all
components will be checked for wear, breakage, or any other
malfunctions.

B. All nuts, bolts, screws, etc. will be tightened or replaced as
required.

RADIOLOGICAL EVALUATIONS

A. Dose rates will be check to verify that they are still within
limits,

B. Other evaluations will be made for TLD/Film Badge requirements,
such as, area monitors, personnel training, etc.

GENERAL APPEARANCE AND LOCATION

A. General check out will be performed to establish overall
appearance and efficiency.

CHECK OUT DOCUMENTATION

A. Check out sheet will provide summary of work done and
recommendations for additional work as necessary.



SHEPHERD and Assosiates

740 Salem Street, Glendale, California 91203 . 213/245-0187
Irradiation & Calibration Equipment . Lead Shielding . Nuclear Applications
CERTIFICATION

SUBJECT: 7,000Ci Cesium-137 source capsule, per J.L. Shepherd &
Associates drawing # A-0233-9

This is to certify that a prototype of the source capsule per
drawing #A-0233-9 has been subjected to and successfully passed
free drop, percussion, heating and immersion tests as called out

in 10CFR 173,398,
DATE: March 19, 1984
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