) .é‘;"":‘m“ 9}’/7 /??V . 707843 -
L5, noxwe L= G675 é&&, 27/¢../54 2
?omengO {Z(/ 75 C//Z/(/C) 5 :

SO0 b 1smael A'lmodovar.
- "2 Puerto Rico Nuclear Center
. Caparra Heights Station . -
- .San Juan. Puerto Rico 00935

v':Oe'ar Dr. mmdovar'

' e s ject proposa‘! as forwarded to us with your
o letter of May 11, 1976. - Hith the understanding that ERDA support of the
" proposed pmject. 4T funded by NId, will be Yimitad to use of facilities

= and equipment at PRNC, wa have no objection to PRNC participation in this

' project as proposad. - The assignment of an ERDA Grant Number (23-44-76) "
'~ . §s for admmistrative purposes orz'ty ar.d does not constitute ERDA fund a
_ _support of the‘project. S SSRGS o 4
- Please advise us of the HIH acticm w‘lth regard to this pmpos::‘i as soon -

‘as the Anformation 1s avaﬂab'la to you. ’ Your coopera*“ion in this natter
»is’appreciated SR AR ; A . :

- Joseph A. R T
Research and Technical Support Dwision SR
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SECTION il — PRIVILEGED COMMUNICATION
BIOGRAPHICAL SKETCH Sec _
° {Give the following information for sll professions! pecsonnel listed on pege 3, beginning nltf the Princ/ . :

Use continuation peges and follow the mme penerel format for ssch person.)

NAME TITLE BIRTHOATE Ma., Dey, Yr.)

TORRES, HERIBERTO Scientist II
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY (/f non-U.S citzen, SEX
indicate kind of viss and expirstion date)

.S.A.

u Eismaie [JFeman

EDUCATION (Begin with baccalaursete training snd include postdoctoral)
YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD

HONORS

‘Honor Scholarship - Undergraduate
AEC Research Fellow (Summer 1973)

MAJOR RESEARCH INTEREST ROLE IN PROPOSED PROJECT .

Health Physics Health Physicist

RESEARCH SUPPORT (See instructions)

RESEARCH AND/OR PROFESSIONAL EXPERIENCE [Starting with presant position, Jigt training and experience relevant to area of profect Laﬂ all
or most representative publications, Do not exceed 3 pages for sech individual,)

Assistant Professor, School of Public Health, Univ. of Puerto Rico, and
*‘Scientist II, Puerto Rico Nuclear Center, Sept. 1975-present.

Instructor, School of Public Health, Univ. of Puerto Rico, and
Scientific Associate III, Puerto Rico Nuclear Center, August 1969-August 1973

Radiological Health Specialist, Dept. of Health, San Juan, Puerto Rico
July 1866-July 1968

AEC Research Fellow, Oak Ridge Associated Universities, Oak Ridge, Tennessee,
Summer 1973

1038981 ' ——
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Puerto Rico Nuclear Center

Nuclear Medicine Division

Date

' Laboratory #

Name

Patient Project Number

Address

Tel. No.

Age Sex Race

Height Weight

Clinical Summary

Physician

Rec. #

Temperature

Pulse

Presumptive Diagnosis

Test done Material

Date Hour

Dose

Technician

Interpretation

Effective T 1/2

'Biological T 1/2

Initial Gammagraphy

Garmagraphy at Hour

Gammagraphy at Hour

Definitive diagnosis

Follow-Up

-

Observations




SECTION H — PRIVILECED COMMUMICA 1i0N

BIOGRAPHICAL SKETCH )

lGln the following informaticn for all profsssiona! porsonne! listed on pege 3, beginning witn tne rrncipe invesugaror,
Use continvation pages and follow the ssme geners! format for ssch person,}

NANME TITLE BIRTROATE IMa., Day, Yr.)
IANARO, ALDO E. Director, Nuc. Med. Div1sion
Puerto Rico Nuclear Center

PLACE OF BIRTH (City, State, Country] PRESENT NATIONALITY (if non-U.S eltizen, SEX
indlicats kind of vize and expirstion cate)
U.S.A. T I matle D) Female
CDUCATION {Bepin with baccalsursate trsining and include postdoctoral)
, YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED A FIELD

/
HOM_ ... (L iCapc bEE alLaciliient) :

Fellowship Health Organization Courses at PRNC : 1959

Honorary President, Arg. Soc. of Nuc. Med. 1963

Honorary President, Peruvian Soc. of Biol and Nuc.Med. 1964
MAJOR RESEARCH INTEREST . ROLE IN PROPOSED PROJECT

Nuclear Medicine Principal Investigator

RESEARCH SUPPORT (See instructionst

PRNC-Nuclear Medicine Division-RT-06-01-- $185,200 yearly

Radioisotopic Evaluation of Irradiation Induced Normal Tissue and Organ Function
Changes associated with Radiation Therapy of Human Cancer-RT-01-03 yearly $35,000.
Daily Ingestion of Iodine with Habitual Diet of Inhabitants of Puerto Rico-Gen. Res.
Support Grant FR 5419-08-NIH-$2,00Q / year

Control Radiation/to the Liver-NCI #1-R01 CA-16810-01- $45 170 for 3 years
njury

RESEARCH AND/OR PROFESSIONAL E XPERIENCE [Sprting with prassnt position, Jift Lraining snd experience relevent to ares of project List all

or mast representa tive publications. Do pot exceed I pages for esch individual.)

€£8b8€01

Director, Nuclear Medicine Division, Puerto Rico Nuclear Center, since 1971.

Chief Scientist I and Acting Director, Nuclear Medicine Division, PRNC, 1969-71.

Chief Scientist I and Deputy Director, Nuclear Medicine Division, PRNC, 1967-69.

Associate Scientist I, Nuclear Medicine Division, PRNC, 1963-67.

In charge of Radlolsotopes Department, Argentine Institute of Dlagn051s and
Treatment, 1959-61.

_Director, Radlolsotopes Department, Endocrlnology and Metabolism Hospital, 1957 63.

Puerto Rico Board of Medical Examiners, Commonwealth of Puerto Rico, Lic. #3744, 1972.
Arerican Board of Nuclear Medicine, March 25, 1972, #01692.

“Radioangiocardiography in Congenital Heart Disease'. Accepted for publication by
- "Revista de Biologfa y Medicina Nuclear". 1975.
MLung Scanning in Congenital Heart Disease", "Rev. de Bioi. y Med. Nuc." VII: 2, 62,
. 1975.
“Evaluation of Soft Tissue Calcifications in Dermatomyositis with 99m¢ Phosphate
Compounds-Case Report" J. Nucl. Med. 16: 6, 467-468, 1975.
"Sensibilidad de la Célula Tiroidea a la Irradlacién Externa” "Rev. Ibér. Endocr.
~128: 105-118, 1975. ‘
"Lung Scan Alteratlons in Congenital Heart Disease". "Bol. Asoc. Med. de P. R. 67:
4, 96-100, 1975. : : ' :
See attachment.
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Hniversity of Puerto Rico
Medical Sciences Campus
School of Medicine

G.P.0. BOX 5067
SAN JUAN, PUERTO RICO 00936

DEPARTMENT OF PEDIATRICS

January 19, 1976

Dr. Aldo E. Lanaro
Director, Nuclear Medicine Division
Puerto Rico Nuclear Center

Dear doctor Lanaro:

| have revised the grant opplication Study of B & E+ Half Life in Pediatric Nuclecr
Medicine which involves evaluation of the biological and effective half life of different
radionuclides in all of our patient who must undergo such tests.

A correlation between results of the tests and the presence or abscence of pathology
in the selected children will be made. | see this as an activity which involves no in-
creased hazards to the patients ond one which will provide importont data. | will be
pleased to collaborate with you in the study. Enclosed are our departamental guidelines
for collaborative research projects which | understand from our verbal communication
meet no objections from you. :

-1 am looking forward to increasingly fruitful collaborative efforts between our re-
spective institutions. : '

Professor/and Chairman
Departhent of Pediatrics

JES/ wv

Enclosures

1036984



PUERTO RICO NUCLEAR CENTER

Operated by the
UNIVERSITY OF PUERTO RICO for the U.S. ENERGY RESEARCH and DEVELOPMENT ADMINISTRATION

Address reply to: Puerto Rico Nuclear Center. Cuparra Heights Station, San Juan, P.R.. 00935 Cable Nuclear, Puerto Rice

May 11, 1976

Mr.Joseph A. Lenhard, Director

Research and Technical Support Division
Oak Ridge Operations Office

U.S. Energy Research & Development Adm.
P. O. Box E .

Oak Ridge, Tennessee 37830

Dear Mr. lenhard:

Enclosed for review énd determination of programmatic interest
by ERDA, are four copies of a Grant Application to HEW-NIH for a
project entitled, “Study of B & E Half Life of Radionuclides in Pediat-
rics"

As agreed with C. L. Yarbro, and because of the deadline of
June 1, 1976 for submission to NIH, we have forwarded the project
direct to NIH with the understanding that if ERDA determination is not
favorable, we will withdraw the application.

Your cooperation in this matter is appreciated.

Sincerely yours,

'
smael Almodévar

+ = .Director

e
s
o

IA:sc 3 . ( f)

Encls. [‘{f arh L}\r)‘ _/Q PRN s
NZATION & MARAS 447

ORGAY Ve ¢

cc: Mr. L. Boothby %
1976

S?
MAY {7

1038685
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SECTION |

Fers Approved
0.M.8. 68-R0D249

DEPAARTMENT OF
HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

GRANT APPLICATION

LEAVE BLANK

TYPE [|PROGRAM NUMBER

REVIEW GROUP FORMERLY

COUNCIL (Month, Year) DATE F_Q'ECEIVEO

TO BE COMPLETED BY PRINCIPAL INVESTIGATOR (/tems 1 throuph 7 and 15A)

1. TITLE OF PROPOSAL (Do not excaed 53 typewriter spaces)

Study of B & E Half Life of Radionuclides in Pediatrics

2. PRINCIPAL INVESTIGATOR

3.DATES OF ENTIRE PROPOSED PROJECT PERIOD {This application,

2A. NAME (Last, First, Initial]
Lanaro, Aldo E.

FROM THROUGH

January 1977 December . 1982

2B TITLE OF POSITION
Director, Nuclear Medicine Division
Puerto Rico Nuclear Center

5, DIRECT COSTS REQUESTED
FOR FIRST 12.MONTH PERIOC

$37,7%

4, YOTAL DIRECT COSTS RE-
QUESTED FOR PERIOD IN
ITEM 3

$196,79%

JC MAILING ADDRESS [Strasr City, State, Zip Code)

Caparra Heights Station
San Juan, Puerto Rico 00935

8. PERFORMANCE SITE(ST (See Instructions)

Puerto Rico Nuclear Center
Caparra Heights Station
San Juan, Puerto Rico

Nuclear Mcdicine Division

20. DEGREE . 2€.
M.D.
2F.:E LEfE [Ares Codq TELEPHONE NUMBER AND EXTENSI
HON -
cata | 809 767-0350 Ext. 235

Medical Physics Section

2G. DEPARTMENT, SERVICE, LABORATORY OR EQUIVALENT
(See Instructions)
Puerto Rico Nuclear Center

___Nn%lg_ar Medicine Division

2H. MAJOR SUBDI VISION [See instructions]
Pucrto Rico Nuclear Center
University of Puerto Rico

7T Retearch Invoiving Human Subjects [See Instructions)

ALCINO B.(X) YES Approved:

C.[X] YES ~ Pending Review Date

B invenuons [Renewal Appiicents Only - See Instructions)

- ALJNO 8.[0) YES — Not previously reported

C.CYES - Previously reporteo N.A.

J0 BE COMPLETED BY RESPONSIBLE ADMINISTRATIVE AUTHORITY (/tems 8 throuph 13 and 158)

9. APPLICANT ORGANIZATIONI(S) (See Instructions]

Puerto Rico Nuclear Center
Caparra Heights Station
San Juan, Puerto Rico 00935

11. TYPE OF ORGANIZATION (Creck spplicable itern]
OreperaL [ sTtate [ LocaL (I OTHER (Specify)

13, NAME, TITLE, ADORESS, AND TELEPHONE NUMBER OF
" OFFICIAL IN BUSINESS OFFICE WHO SHOULD ALSO BE
NOTIFIED IF AN AWARD 15 MADE
Mr. Luis E. Boothby
Senior Administrative Officer
Puerto Rico Nuclear Center

10. NAME, TITLE, AND TELEPHONE NUMBER OF OFFICIAL(S)
SIGNING FOR APPLICANT ORGANIZATIONI(S)

Arturo Morales Carrién, President
University of Puerto Rico

Telephone Number {s) (80 9) 765-5955

Telephona Number (809) 832-1414

RECEIVE CREDI
Foa INSTITUTIONAL GnANT PURPOSES (See Instructions)

(60) Puerto Rico Nuclear Center

14, ENTITY NUMBER (Formerly PHS Account Number)

15. CERTIFICATION AND ACCEPTANCE. We, the undersigned, certlfy that the statements herein sre trus snd compleie to the best of our
knowledge and sccept, s to any grant swarded, the obligation 1o comply with Public Healt's Service terms and conditions in etfect 8t the time of the

owatrd,

SIGNATURES
{Signatures required on

NAMED IN ITEW DATE

. original copy only.
Use ink, “Per™ signalures
nut scceprable)

;’VATURE(S) OF PERSONI[S) NAMED INITE DATE
/7_’(_1. /‘/L/s—-’/g ,[50176.
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SECTION 1

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE LEAVE BLANK
PUBLIC HEALTH SERVICE PROJECT NUMBER

RESEARCH OBJECTIVES
NAME AND ADDRESS OF APPLICANT ORGANIZATION

Puerto Rico Nuclear Center

Caparra Heights Station, San Juan, Puerto Rico 00935
NAME, SOCIAL SECURITY NUMBER, OFFICIAL TITLE, AND DEPARTMENT OF ALL PROFESSIONAL PERSONNEL ENGAGED ON
PROJECT, BEGINNING WITH PRINCIPA GATOR

Aldo E. Lanaro, M.D. Director, Nuclear Medicine Division, PRNC

José Sifontes, M.D irman, Dept. of Pediatrics, UPR School of Medicine
E. Theodore Agard, .D. Director, Medical Physics Program, PRNC

Heriberto Torres, Ph.D.~ ~Scientist II, Puerto Rico Nuclear Center

TITLE OF PROJECT
Study of Biological and Effective Half Life of Radionueclides in Pediatrics

USE THIS SPACE TO ABSTRACT YOUR PROPOSED RESEARCH. OUTLINE OBJECTIVES AND METHODS. UNDERSCORE THE KEY WORDS
(NOT TO EXCEED 10} IN YOUR ABSTRACT,

OBJECTIVES:. To determine the biological and effective half lives of different radionuclides

in children. To establish what relations, if any, exist between these half lives and
other variables like age, sex, size and pathological situations. To determine the radi-
ation doses involved in these studies. BACKGROUND: Very limited information exists on
the biological half lives in children of many of the radiocactive materials used in
clinical diagnosis. Studies already performed for environmental contaminants such as
Cs-137 and natural K-40 in the body, show that the biological half life is dependent on
age, sex and weight. Similar information is not available for many of the radionuclides
commonly used in nuclear medicine. Some children are currently referred to the Nuclear
Medicine Division of the Puerto Rico Nuclear Center for diagnostic studies and the
number is expected to rise sharply in the near future as a result of the opening of a
new 300-bed pediatric hospital adjacent to the Nuclear building. The Nuclear Center
also has a whole body counter facility which is available for these studies.
SIGNIFICANCE: The knowledge of biological half lives and radiation doses administered
to children is pertinent to the determination of risk vs benefit especially as these
children have the potential for a full reproductive life. This information must be
necessary to assess possible hazards to future generations from such procedures.
EXPERIMENTAL PLANS: No radiocactive material will be administered to any child for

the sole purpose of this study. Only children referred for specific tests will be
studied by measuring the Jdecay of the radioactive material in the whole body counter
facility, at least through 2 half lives. The decay of the material from any critical
organs will also be measured. In some cases, changes in the distribution of the
material will be followed on a whole body scanner. Children with normal results in
the "tests requested and without pathology in the organ studied, will serve as normal
controls.

LEAVE BLANX

NtK 398 (FORMERLY PHS 398} PAGE 2
Rev, 1/723 .
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SECTION 11 — PRIVILEGED COMMUNICATION

FROM THROUGH

DETAILED BUDGET FOR FIRST 12.MONTH PERIOD Sept. 1976 Sept. 1977
DESCRIPTION (/temize) L OR AMOUNT REQUESTED (Omit cents)
PERSONNEL “'"0'“ SALARY FRINGE ToT
NAME TITLE OF POSITION SRS BENEHTS AL
Aldo E. Lanaro, M.D. PRINCIPAL INVESTIGATOR 10% -
José Sifontes, M.D. Co-Investigator 107, - .- -
E. Theodore Agard, Ph.D. | Physicist 10% - - -
Heriberto Torres, Ph.D. Health Physicist 15% - - -
Yacant Pediatrician _S5%| $1,200 156 81,356 S
Technician~Vacant Scientific Associate 37.5h 7,800 1,014 8,814 s
Nurse Adm. Ass. N.S. 9.5h C - - -
Orderly - Vacant Res. Assist. 7.5hl 5,400 102 6,102 S
Secretary - Vacant Adm. Agsist, 9.0hl 3,600 468 4,068 8
CON3ULTANT cosTS_ A ranking Health Phvsicist to control the early results, to
d d i o) i
days Approx. $450
Dr. Wm. Gibbs, Oak Ridge lab. - for quality control of the whole
HEOUHRMERT _body counter tests = 5 days Approx, S$450 200
Equipment: Whole body patients' positioner with vacuum pump (to maintain
the children positioned in the calibrated position in the w.b.c. 400
Crib for child transportation 200 600
suppLies Radicactive materials not used regularly in the laboratory, x-ray
films for the Dual Scanner and others 4,000 .
Qffice material 250
Electronic equipment (spare Darts) 2,750 7,000
DOMESTIC 2 persons to the Health Physics Society Annual Meeting 1,200
TRAVEL
FOREIGN
PATIENT COSTS (See instructions)
Travel expenses for patients that come from the interior of the Island
several times for the study. 1,000
ALTERATIONS AND RENOVATIONS
N.A.
OTHER EXPENSES {/temize)_Mail, phone calls 150
Books and Journals 500
Photos, slides, etc. . 100
Programmation and computer process 4,000
Equipment Maintenance 2,000 6,750
TOTAL DIRECT COST {Enter on Page 1, Item 5) - $37,79
] DATE OF DHEW AGREEMENT:
INDIRECT 56 « sawe D3 waIVED
cosT A — . ) UNDER NEGOTIATION WITH:
{Sae lnstructions) % TDC
: *IF THIS IS A SPECIAL RATE fa.g off-site), SO INDICATE,
NIR 398 (FORMERLY PHS 398) : PAGE 3

Rev."1/73
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SECTION i — PRIVILEGED COMMUNICATION

BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED FROM PUBLIC HEALTH SERVICE
DIRECT COSTS ONLY (Omit Cents)

1sTPERI00 | ADDITIONAL YEARS SUPPORT REQUESTED (This application onlyl

DESCRIPTION TA?:E%EE':J%GDE.H 2ND YEAR 3RD YEAR 4TH YEAR ETH YEAR 6TH YEAR 7TH YEAR

PERSONNEL

;,STS $20,340 | $22,500 | $24,750 | $27,500 | $30,200

CONSULTANT COSTS

{inciude fess, travel, stc.) 900 %0 SQO 500 500

EQUIPMENT 600 - —— ——— -——

SUPPLIES 7,000 6,800 7,300 7,500 7,500

- DOMESTIC

TAAVEL 1,200 | 1,200 1,500 1,500 1.500
FOREIGN - - - - - -

PATIENT COSTS 1,000 1,000 1,200 1,200 1,400

ALTERATIONS AND

RENOVATIONS --- .-~ -—-- --- _——
OTHER EXPENSES 6,750 2,750 3,000 3,000 3,300
TOTAL DIRECT COSTS $37,790 | $35,150 | $38,250 | $41,200 | $44,400

TOTAL FOR ENTIRE PROPOSED PROJECT PERIOD (Enter on Page 1, Item 4} ————n s 196, 790

REMARKS: Justify all costs for the first ysar for which the need may not be obvious. For future yeers, justify equipment costs, as well 8s sny

significant increases in any other category. If 8 recurring annual increase in personnel costs is requested, pive percentage. {Use continusation
page if needed.)

Personnel salary increases are calculated about 107 yearly.

Other expenses - includes support for some publication after the second year.

The other items were increased because of the increase in costs, and increase
in the number of patients.

A technician is requested full time because he must be available at all times
to begin the studies.

An orderly to bring the patients scheduled for the study without loss of time.

We cannot depend on the Hospital for this purpose because of their workload
and limited personnel. ,

A secretary, half time, for transcribing, scheduling, coordination of activities,
and compilation and preparation of data for computer studies.

Statistic computer studies: The first year includes the programmation and partial
computer process. Thereafter, a yearly partial process of the findings for
approximately a $1,000 per year.

Electronic equipment and equipment maintenance: For the third year, we are
requesting $4,750 to calibrate and recondition equipment that has been inactive
for some time. For the following years we are requesting $3,000 per year for
normal equipment maintenance and repairs.

NiH 398 (FORMERLY PHS 398)
Rev. 1172
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znaro, Aldo E., M.D.

-
. 4
N T IR A . .

Study of Blologlcal and Effectlv° Half Life in Ped1atr1c Nuclear Med1c1ne

A. INTRODUCTION
1. Objective

_ Determinatior. of the D-o_”«cal and effective helf lives of different
diagnostic radionuclides in children. This info*matlon will be used in rediation
“dose evaluation to this critical group of the’ _populaticn as a recult of the dif- -
" ferent nuclear medicine procedures.

- 2. Background

A review of the most recent availabie literature on czmpus showed lack
of information on the field of the proposed invosLigation. Several papers about
related research were found, but mainly on Cs 137 as an environmental contaminant.
Some work has also been done with potassium. These publications will ‘be suzmarlzed
in this review. _ -

Fberhardt (1) studied the biolecgical half life ef Cs 13
a function of body weight since considerable range has bean cbeserved in relzation
to age (2) for this radionuclide. Wilson and Spiers (3} determinped tre b-v_aglcal
half lives of natural potassium and Cs 137 in infants using whele body ctuniing. |
They were found to be 5 to 10 tlmes jower than in adults, therefere being dzzand-.
ent on body mass. e "

37 in h¥mens ‘as-

< W w

=

=3
onr
oL

'.

Karches et al (4) measured body burdens of Ce 137 in children betueen

_“the ages of 6 and 16 years. A mean biological half life of L5 days was :c_e:m-*éd{

3
- body counting techniques. The correlation coefficient between total potés iv
me s

; g1v1no useful data at that time (10), (11).

Differences in biological half lives of Cs 137 as a function of hody msss were
accounted for by Cryer and Baverstock (5). Clemente, Mariani and Sentercui (5)
reported that the biological half life of cesium was dependent on sex. '

Anderson and Lanham (7) studled the average concontrat-un of pctassum
in humans as a function of age as far as 1959. Novak (8) measured totil b:ﬁ;

K-40 in normal white infants boys ard girls at 1, 4, 9 and 12 months using 5 1e
and age for boys and girls was 0.94 and 0.89 respectively. Delwaide.(9) su ed
total potassium in patients using whole body counting. Patients in 10.diszase
groups showed that total body potassium was frequently lowered. e .

Radiation doses in children with different radionuclides were presehtéd
early in Nuclear Medicine field without a biological half life con31derat10u but’ h

.l-' .
o 7

In the new book of Pedlatrlc Nuclear M°a1c1ne (12\ Webster, E. W s

. Alpert, N.M. and Brownell G.L., in Chapter I, mentioned thzt the 1nforma*10n_ph

dosimetry in children is obtalned from effert1ve and biol OglCol half 11"°“

. estimates in adults or animals.

¢
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Lanaro, Aldo E., M.D.

Study of Biological and Effective Half Life in Pediatrics Nuclear Medicine

B. SPECIFIC AIMS

1. Measure the effective half life of the different radioactive compounds
used in Pediatric Nuclear Medicine.

2. Calculate biological half life of the different radioactive compounds
used in Pediatric Nuclear Medicine.

3. Observe if the elimination is done by only one decayed component or more
than one of them.

4. Permit the calculation of the total radiation dose received by children
in the different diagnostic tests.

5. Observe if there are differences according to age, sex and other parameters.

6. Decide which tests can be repeated for follow-up and in what period of
time.

7. Observe which are the radioactive compounds suitable for children when
more than one can be used for the same test.

8. Study the possible changes of the effective and biological half lives of
the radicactive compounds used according to the different pathological processes
present in the patient. )

9. Calculate as a result, what would be the total irradiation dose in those
pathological cases.

10. Collection of data on number of procedures and administered drug dose
to the patients.

C. METHOD OF PROCEDURE ,

The study will include all the patients with ages ranging from O to 12 years
old, who are sent to the Puerto Rico Nuclear Center, Nuclear Medicine Division, for
diagnostic tests. After the required test is completed, the remazining activity in
the body will be measured periodically at the whole body counter; until sufficient
points are obtained in a graph to establish the effective half life with accuracy.

" The intervals of time between each measurement will be established according
to the physical half life of the isotope and the observations of its elimination
in the patient.

Depending on the doses and the isotope, a scanning will be repeated in the

children to determine the changes of the distribution of the compound in the
patient's body.

103849491



Lanaro, Aldo E., M.D.

Study of Biological and Effective Half Life in Pediatric Nuclear Medicine

A special form will be prepared for each case that should include . the personal
data (name, age, sex, origin, etc.), clinical data (height, weight, temperature,
presumptive diagnosis and symptoms). In the same form, the test done, date and
time, isotope and compound used, results and technician'’s signature will be recorded.
A sheet of semilogarithmic paper with the graph corresponding to the measures done
to the patient will be added to the personal form.

When a patient has too much activity to be measured at the whole body counter,
the measurement will be made after enough time has elapsed to permit sufficiently
low levels. 1In these cases another kind of evaluation should be used, to see if
in the first period the elimination appears at a different rate; measuring the
patient sitting in a chair and with only one tube positioned at a certain distance.
When the child is too small or will not remain inmobile at the counter, another
person can hold him, and the second person counted separatedly with the background
for thé test. The follow up of the patient will be recorded in the personal sheet
as well as the final diagnosis.

Normal values would be derived from the children whose initial diagnosis was
not accurate and the final diagnosis has no relation with the organ or function
studied in the test performed with radioisotopes, and grouped according to age,
sex, size, etc. The rest of the patients will be grouped according to the final
diagnosis. '

All this will be performed under the direct supervision of the principal
investigator, Dr. Aldo E. Lanaro.

When each group, depending upon the dispersion of the results, contains a
sufficient number of patients to be statistically significant, averages and errors
‘will be established.

At present, nuclear medicine tests on children include brain, lung, heart,
liver, spleen, thyroid, kidneys and gallium whole body scans. Measurement of
Vitamin B;o intestinal absorption, red blood cell survivals and ferrokinetics
thyroid and renal function tests are done too. The radionuclides used are 1311,
57Co, 99mTc, 51Cr, 59Fe, 197Hg directly or in compounds like Rose Bengal, Iodo-
hippurate, sulfur colloids and macroaggregates. We are prepared to do cisterno~
%{%phiesi gastro-intestinal protein loss, suprarenal scans, etc. and use 133xe,

I In and others.

At the present time four or five children are done weekly. This means ap=-
proximately 250 tests yearly. About one month ago a new 300-bed Pediatric Hospital
began operating under the School of Medicine, adjacent to the Nuclear Center.

This fact will increase the quantity of tests performed on young patients, which
are already increasing daily. The new Hospital Director is Dr. José Sifontes,
who will be an active participant in this pro ject.

1036992
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Study of Biological and Effective Half Life irn Pediatrric Nuclear Medicine

There would be no extra risks to patients o1 personne1 woLklng in this pro-
ject. The children selected for the rezear:r. project will be referred for the
tests on clinical grounds by their attondlng phys;ﬂlan Persornel are already
trained, and are doing the tests rcutinely iz this ;anorata°". Mo new tests will’
be 1ntroduced solely for this project. Only tests whose c;lﬂlcal value is as;eady
established either locally or in othar institutions, will r° applied. However, "
there are tests involving special materials not readily aveilable because of high
costs, but which are used in other instituticns for established prccedu*es. These -
can also be purchased on demand.

The laboratories and the counting rooms are equipped with adeqnate shielding
elements for protection.

The Nuclear Medicine D1v1s10n of the Puerto Rico Nuclear Center functlons as
part of the Section of Nuclear Medicine of the Radlologlcal Sciences Department
of the University of Puerto Rico School of Medicine, and the other laboratoriszs
of Nuclear Medicine of the Department (Veterans Admlnlstratlon Hospital and the
San Juan City Hospital) could be helpful if necessary

Flve years 1is considered to be the requlred time for obtalnlng the quant ty
of patients needed to have a statlstlcally 81gn1f1cant populatlon in the different
patholog1ca1 groups as well as to follow—up the preliminary flndengs and determine
T the best materials for use in chlldren with due con51ders:10n to administered dcses
and risk vs benefit.

L D. SIGNIFICANCE

The SLgnlflcance of the project in estab;lsheng norn:a1 %élﬁés of effe
and biological half lives in children is obvious. The . as f;=~e nt sensiy
younger tissues to radiation is already known and the need £5 regul
in accordance with that sen51t1v1ty. Thls fact 1ncre=ses t“- impo:

tests; to prevent further problems, cr to glve assurance to the p°ﬂ a:L1c1=ns'
asking for the test, and to facilitate its 1nd1cat10n if n°edec.3

E. FACILITIES AVAILABLE

The Nuclear Medicine Division at the present. tlme has tbe nece‘s'ry equip~
ment to do most of the diagnostic tests done routinely: one Ange‘ Camérz, one
Dual Whole Body Scanmner,.one linear Scannex, five well type scintiilaticn -
counters, two single arm uptake systems, one eynamlc fenction sfud*es sys*eﬂ
and one portable X-ray unit. ' : . :

- The Puerto Rico Nuclear Center also has & nol° bodv counLe* whlcn consia-s,”

.'of 4 Nal (T1) crystals, each of 6 inches in dlameter moun:ed in a steel rocm with

. /two crystals above and two below the stretcher. The assoclaced e‘ec-ror1Cs'1n~;f

. Jclude a pulse height analyzer glth 4096 cHan:els wbose cc?oc is fed to a p*ottér

i . . -
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or printer. The efficiency of the system was measured with a 0.28 uCi "point"
source of 2/Co in air and in water phantom of dimensions 66 x 27 x 20 cn3. The
crystal arrangemeént chosen was designed to give a flat response over a distance
of 70 cm, when the source is moved linearly in a water phantom simulating the
human body. The efficiency in air was found to be about 2% and in the phantom '
approximately 1%. ‘

. The Nuclear Medicine has a Medical Physics and Health Physics Divisions
which will participate and are directly interested in the project.

: The computer equipment of the School of Medicine is available for evaluation
of the data.

The Puerto Rico Nuclear Center is an Energy Research and Development
Administration (ERDA) laboratory operated by the University of Puerto Rico under
Contract No. E-(40-1)-1833. Under this arrangement, Puerto Rico Nuclear Center
does not need a license for the use of any type of radioactive material in hu-
mans. The Nuclear Medicine Division is functioning as the School of Medicine,
University Hospital laboratory. 1In this form it receives all the patients re-
quiring nuclear medicine tests of that hospital, including Pediatrics. It also
has access to the medical records, to clinical laboratories and to all other
complementary tests which might be needed to confirm or deny the diagnosis of
the studied children.

The Chairmen of the Puerto Rico Nuclear Center and the University Hospital
Radioisotope Committees, Drs. Victor Marcial and J. J. Corcino, respectively,
were consulted about the project and both agreed that the authorization of these
Committees is not necessary because the patients will not receive any special
dose for the study.

F. COLLABORATIVE ARRANGEMENTS

The study will be performed in collaboration with the Pediatrics Department
of the University of Puerto Rico School of Medicine and under the direction of
Dr. José Sifontes, who is one of the collaborators of this project.

G. PRINCIPAL INVESTIGATOR ASSURANCE
The undersigned agrees to accept responsibility for the scientific and tech-

nical conduct of the research project and for provision of required progress re-
port if a grant is awarded as the result of this application.

_ /i; 3 5 Lo ‘ o
| ///A{UI@C//&/’; : . 1/23/76

Principal Investigator Date
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