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Sodiuni F l u o r i d c  I N D  4687 

Sodium f l u o r i d e  i s  a n  i n v e s t i g a t i o n a l  drug  t h a t  is  be ing  s t u d i e d  i n  t h e  
t r e a t m e n t  of a number of bone d i s e a s e s .  To d a t e  no s e r i o u s  a d v e r s e  r e a c t i o n s  
a t t r i b u t a b l e  t o  sodium f l u o r i d e  have  been r epor t ed .  

Tlic f o l l o w i n g  s u b j e c t s  have been d i s c u s s e d  w i t h  the p a t i e n t  by t h e  
unde r s igned  : 

- t h e  n a t u r e ,  expec ted  d u r a t i o n  of t r e a t m e n t  and  purpose  of ' t h e  a d m i n i s t r a t i o ;  
of t h i s  chemica l  compound. - t h e  methods and  means by Mhich i t  i s  t o  b e  a d m i n i s t e r e d ,  

- t h e  e x i s t e n c e  o f  a l t e r n a t i v e  forms of  t h e r a p y ,  i f  a n y ,  - t h e  p o s s i b l e  c o m p l i c a t i o n s  and  b e n e f i c i a l  e f f e c t s .  

I hove been informed of the above. I hove olso been informcd of the customory procedures. Thesc rnoy or rnoy not be used. I hovc 
been offered the opportunity for further discussion of this procedure, study, or drug wirh the ottendtng phystcron. 

I voluntarily consentto participate in the above stqdies with on undcrstonding of the known possible ezcc ts  or hozcrds thct  
might occur in the course thereof, and with the further understonding thot not 0 1 1  effects of such procedurc, study, or drug c re  inown. 

PATIENT'S NAME --.- 

SIGNED BY: 
(Poticnt or Lcgol Guordion) 

WITNESS: 

1, the undcrsigncd. hcrcwith affirm that I hovc exploincd thc obovc Io Mr. (Mrs . )  (Miss) 
ond I om willing to onswcr furthcr inquirics. 

M D  DATE - 

Form 1913 -90- 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: February 6, 1973 

TO: Dr. Aronson 

FROM : s. H. Cohn 6fpcZ 

SUBJECT: INCLUSION OF DR, ZANZI IN ONGOING 
CLINICAL RESEARCH PROJECTS 

I would l i k e  to add the name of Dr. I. Zanzi, our new resident 
collaborator, to the list of physicians participating in the following 
clinical research projects: 

CIRC 10A, @36, 36A, 36B, 36C, 36D, 36F 
51, 54, 61, 67, 72, 78, 7 9 ,  86 ,  87, 88 
now in the process of review by the  CIhC Committee. 

In addition to his own projects, Dr. Zanzi will assume the major 

91, 96 and 36G that is 

part of Dr. Wallach's clinical responsibilities. 

SHC:mas 



HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upton, N e w  York 1 1973 

‘CLINICAL INVESTIGATION AUTHORIZATION FORM 
TITLE: 

I -  

C L I N I C A L  TRACER STUDY USING SODIUM FLUORIDE ON PATIENTS WITH 
S EN1 LE OSTEOPOROSIS 

I 
I ClRC No. 

0 INITIAL ADDENDUM 

0 REVISION 0 RECERTIFICATION 

REACTIVATION 

TO CHAIRMAN, CIRC: 

THE PROPOSAL FOR CLINICAL INVESTlGATlON IDENTIFIED BY THE ABOVE CIRC NUMBER AND TITLE IS FORWARDED HEREWITH FOR REVIEW AND RECOMMENDATION. 

i 

., Chairman, Medical Deporment Date 

AND RECOMMENDS 

TO CHAIRMAN, MEDICAL DEPARTMENT: 

THE ClRC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON 

W 
R.A. LOVE 

N.P. RATHVON, JR. G. C H l K K A r r A  

D.N. SLATKIN, Alternate A.P. WOLF, Alternate 

TO 



BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: January 1 9 ,  1973 

TO : C I R C  

FROM : S .  H. C o h n r k  

SUBJECT: CIRC 1OC and CIRC 96 

Enclosed i s  a copy of t h e  r e p o r t  on f l u o r i d e  t rea tment  of 

o s t e o p o r o s i s  (CIRC 1OC)  which w a s  €tmt+d as r e p o r t  t o  FDA. 
44v w . v u  

I have forwarded a copy of my r e c e n t  correspondence wi th  

FDA which answered t h e  q u e s t i o n s  r a i s e d  i n  t h e i r  l e t t e r  t o  me 

of December 2 2 ,  1972 (CIRC 96 ) .  

SHC :mas 
Enc 1 osu r  e 



Effects of fluoride on ‘calcium metabolism 
in osteoporosis’” 

S. ff. Cohn, C. S. Donzbrolvski, W. Harrser, nild H. L. Atkirrr 

Osteoporosis can be defined as a condition 
in which the total mass of bone is decreased 
below the level required for mechanical SUP- 
port (1). This decrease in bone mass in 
osteoporosis can be considered as a mani- 
festation of an altered dynamic equilibrium 
resulting from an imbalance betwcen the 
rates of bone formation and resorption. I t  is 
generally believed that, of the two processes, 
a high resorption rate rather than a low rate 
of bone formation is responsible for the 
alteration in bone mass. Rational therapy 
of osteoporosis thus includes any technique 
that acts to decrease the rate of bone re- 
sorption and maintain Ca homeostasis. 

The rationale for the use of fluoride (Fl in 
the treatment of osteoporosis dates at least 
as far back as 1937, when an epidemiologi- 
cal study made on a population that had a 
naturally high level of fluoride intake mani- 
fested a high rate of osteosclerosis (2). This 
fluorine-induced osteosclerosis was evidenced 
by increased trabecular and cortical bone and 
a thickening of the periosteum. More re- 
cently, another roentgenological study of n 
population on a diet also naturally high in F 
indicated that this population had a lower in- 
cidence of osteoporosis than a similar popu- 
lation on a diet lower in F (3). A third study, 
in which a population ingesting a high fluo- 
ride concentration in the water supply mas 
examined, demonstrated a decreased inci- 
dence of osteoporosis in women, as com- 
pared with women in a similar population 
consumkg Iow F levels (4). 
On tbc basis of these observations, a pum- 

bet of investigators have suggested that 
fluoride, by making bone more resistant to 
bone resorption stimuli, results in an in- 
creased density of the skeleton, and is thus 
of value in the treatment of metabolic bone 
diseases characterizcd by a skeleton depleted 
of calcium. The mechanism of action of F 
in decreasing the resorption rate is postulated 
20 The American Journal of Clinical Ni 

to be the incorporation of F into the hydroxy- 
apatite crystal of bone. Fluorapatite is pre- 
sumably more stable and more resistant 
than hydroxyapatite to parathyroid hormone 
(PTH), the normal stimulus to resorption (1). 
A direct action of F on bone cell function, 
resulting in a decreased osteoclastic activity, 
has also been postulated (2). 

In the past 30 years there has been a large 
number of clinical studies on patients with 
various metabolic bone diseases in which the 
effects of prolonged administration of F (at 
levels to 200 mg/day) have been quantified. 
Although a number of investigators have re- 
ported F to be effective in the treatment of 
osteoporosis, as evidenced by a more positive 
Ca balance and an increase in the bone mass 
and clinical improvement (5-7), other in- 
vestigators have failed to discern any posi- 
tive effect of F on their patients (8,9). 

Thus, the effectiveness of F in the treat- 
ment of osteoporosis, even in terms of re- 
duction in bone resorption, has not clearly 
been established when all of the investi- 
gations are considered. Recently, two re- 
views have been published in this field, (1 1, 
12). The most astonishing fact to emerge is 
that in the past 35 years over 16,000 papers 
have been published on the biological effects 
of fluoride (11). Some of the d s c u l t y  en- 
countered in comparing the results of the 
many investigators can be traced to a lack of 
commonly accepted indices in the form of 
distinct biological “endpoints” that can be 
quantified and measured accurately and, 
hence, cornpared meaningfully. Conflicting 
results are also due to the lack of adequate 
techniques for quantifying the subtlc changes 

‘From the Medical Research Center, Brook- 
haven National Laboratory, Upton, Long Island. 
New York. 
’ Research supported by the United State5 

Atomic Energy Commission. 
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rfrifion 24: JANUARY 1971, pp. 20-26. Printed in U.S.A. 
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in bone formation and rcsorptioll, and, more 
importantly, chanscs in total skclctal mass. 

Thus, thc present study \vas dcsisncd to 
quantify changes i n  skclctnl mctabolism and 
bone ninss rcsulting from 2-7 months of F 
adniinistration in tcrnis of well-dcfincd pa- 
rameters. For this pucposc, thrce tcchniqucs 
were eniployed to obtain the rcquisite data: 
1) a previously cstablished technique of com- 
partmental analysis, bascd on W a  kinetic 
tracer data, was used to dctcrmine valucs 
for a nuinbcr of paranicters of Ca tnetabolism 
(13); 2 )  a Ca balance study was also per- 
formed to determine certain parameters of 
Ca metabolism; .?) an in vivo neutron-acti- 
vation analysis technique was used for the 
dctermination of total-body calcium, as well 
as sodium, chlorine, phosphorus, and nitro- 
gen. Thus, changes in the total amounts of 
these dements occyrring a s  a result of F ad- 
ministration could be determined (14, 15). 

ExpcrimenfaI 
Paticnrs 

Eight patients. SO-86 years of age, with vari- 
ous degrees of osteoporosis, were studied. All of 

Sex 

F 

F 

F 

F 

. F  

M 

TABLE 1 
ch-tical description of patients 

48 

60 

53 

70 

69 

66 

76 

72 

Primary osteoporosis Generalized bone demineralization, 
ballooncd disks and  one cornpressed 
vertebral fracture 

Primary osteoporosis Gcneralizcd bone demineralization, 
ballooned disks and one compressed 
vertebral fracture 

Primary osteoporosis, Parkinsonism, Scvcre generalized bone demineraliza- 
chronic pyeloncph rit is tion, several healed rib fractures, 

three comp:cssed vertebral fractures 
Primary os,teoporosis, Parkinsonism Paget’s disease of skull, ballooned disks 

and one compressed vertebral frac- 
ture, several healed rib fractures 

Rcgional osteoporosis, duc 10 right Marked demineralization of right hu- 
hemiplegia after frontoparietal nlerus, right hemipclvis and right 
craniotomy, “spontaneous” rib lowcr extremity 
fracture 

Regional osteoporosis, due  to in- Marked demineralization of left shoul- 
complete tetraplegia following der girdle and left hip, one healed rib 
automobile accident fracture 

Old CVA with hemiplegia, osteo- Moderatc generalized bone deminerali- 
arthritis, disuse osteoporosis zation, ballooned disks and one ver- 

Old CVA with right hemiplegia, Slight demineralization of lumbodorsal 
disuse osteoporosis 

, tcbral fracturc 

spine with two ballooned disks 

21 

thesc patients had a major rncdical problcni othcr 
than oslcoporosis. T h c  ostcoporosis \\‘as due to dis- 
iw atrophy, Parkinsonism, ccrebrnl v a x i i l a r  ac- 
cidents, neurological deficit, as wcll as being idio- 
p:ilhic. Six or t hc  patients had been receiving 
chronic u r e  in a hospik11 for n wriod over 3 
ycan. The other two paticnts, ind had 
sought niedical treatmcnt for xvcre hick pain, 
which was attributed to rcccnt vcrlcbral compres- 
sion fracttircs. None of the patients had received 
hormones in thc course of their trcntnicnts. nor had 
they required trcntnient for an cndocrine disorder. 
Additionally, none of the patients had any history 
of gastrointestinal disorders, and ‘nmc  prcscnted 
any u ~ l t - l l a l  dietary history. Only two of the pa- 
tients,. and hiid received treatment prc- 
viously lor ostcopotom. Two years before thc cur- 
rent study they had bcen given Ca supplements. 

Roentpcnologic findings for the patients are sum- 
marized in Table 1 .  BCCUUK thc osteoporosis was 
localized in certain of thc patients, and quite gcn- 
cralizcd in the others, i t  was not possible ,IO work 
out a satisfactory grading system to reflect the sc- 
verity, of the dixasc for this group af patients. 

Colcictnl balaticc sftidy 

Calciuni balance studies were pcrfornied on c 
metabolic ward over a IO-day period following 2 
weeks of equilibration with a constant diet of 539 
mg Ca and 838 mg P/day. Once the parameters of 
Ca metabolism were established, the patients were 
placed on a 20 mglday supplement ot  F, admin- 

\ 1 1 9 b I b  
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FIG. 1. Comparlmental modcl of calcium ki- 
nctics. Comparmcnts are designated as follows: 
I) Physiological pool of calciunl in isotopic eqiiilib- 
rium within 1 tu (plasma-extracellular-intraceIl~~- 
lar). 2) Physiological pool of calciuni in isotopic 
equilibrium within 2 days (exchangeable bone). 
3) Calcium in "deep bone" or very slowly exchang- 
ing bone.'The t r a d e r  rates, p,  are designated as 
follows: p10 = Ca intake rate; p 1 2  = Ca flow rate 
into comparfmant 1 from exchangeable bone; p21 
= Ca flow rate into exchangeable bone from coni- 
parrmmf I; p13 = rate, of resorption and slow 
exchange from bone; p 3 1  = rate of accretion into 
bone; p41 = urinary calcium excretion rate; and 
p S l  = f e d  calcium excretion rate. 

istered a5 a n  enteric coated capsule 3 times daily 
with meals. 

On the basis of the data of Spencer (16). who 
demonstrated a very positive fluoride balance (5.3 
mg/day) with doses as low as 9.3 mglday, the 
lcvel of F administered in this study was set a t  20 
mg/day. Even though n o  toxic effects were noted in 
previous studies ( I  1, 12), it was considered prudent 
to use the smallest dose consistent with the attain- 
nient of the desired ebects. 

After 2 months of F administration, the bal- 
ance study was repeated. Five of the patients thcn 
returned home and continued taking the F supple- 
ment for an  additional 5 months. Sample diets were 
analyzed to determine the levels of Ca and P. 
Urine and stool samples (24-hr output) were ana- 
lyzed for c;I and P by atoniic-absorption tech- 
niques (17). 

Calcium 17-tracer kinefic study 

During both IO-day balance studies a tracer 
kinetic study was also performed. Each patient was 
injected intnvenously with 20 r C i  high specific ac- 
tivity "CaCk Blood samples were collected a t  1 
and 6 hr and daily for 10 days. Calcium 47 was 
measured on all the 24-hr samples of urine and 
stool with standard counting tcchniques described 
p r e v i d y  (17). The patients were counted daily 
in the bookhaven  whole-body counter for direct 
measurement of the retention of "Ca (17). 

Cornpartmen~al analysis 
The details of the compartmental analysis and 

model employed have been previously describcd 
(13, 17). The Uerman simulation, analysis, and 
modelling (SAAhl) program (modified for the 
CDC-6600) was used for the calculation of the 

parameters of the matbema[ical model. Thc model 
and thc dcscription of thc various conip3rtnicnts 
and flow rates arc presented in Fig. 1. Both the 
sizcs of thc compartments and thc flow rates be- 
tween thc compartments nrc calculated before and 
after the period of F adnrinistration. 

111 I.it.0 NfllfrOJl  t?Ch' I?f iOl l  t?rft?i)'Si.f 

Ueforc, during, nnd after the fluoride treatment,, 
total-body lcvels of Ca, Nn, CI. P, and N were 
measured by a whole-body in vivo neutron-nctiva- 
tion technique (14, IS). In addition, total-body K 
('"K) was dcterniincd by whole-body counting. 
After 2 months of F treatmcnt, the activation 
analysis was performed on a11 eight patients. At 
the termination of the study (after 3 or 7 months 
of F supplementation), the total-body levels of the 
above clemcnts were again determined by the ac- 
tivation technique for all patients. 

The somewhat greater variability in the preci- 
sion of the results obtained hcru, compared with 
previous studies (14, IS), is probably due to the 
difficulties experienced with these patients in achiev- 
ing a precise measure of the neutron-irradiation flux 
measurement. Becaux: of the prescncc of fractures, 
the obesity of several of the patients, and the poor 
posture resulting from both hemiplegia and osteo- 
porosis, it was cxtremcly difficult to reproduce the 
exposure geometry, and hence the dosimetry meas- 
urement (as determined by dosimeters placed on 
the patient's body) also varied (14, 1s). To mini- 
mire this variability, values for  the total-body 
levels were normalized to the patient's total-body 
sodium. It was assumed, of course, that the patient's 
N a  did not change between measurements, and 
thus that thc induced "Nz activity ~ m e s  as a bio- 
logical dosimeter of the actual thermal neutron 
flux to which the patient was bilaterally exposed. 

One patient ( bccause of his excessive 
corpulence and the total paralysis of his legs, could 
not be bilaterally exposed with the present set-up 
as is required by the calibration technique. His 
measurements are thus for a unilateral exposure 
and, therefore, are not absolute; nevertheless, they 
can be considered precise in terms of his control 
measurements obtained in the identical exposure 
geome try. 

It should be emphasized that although the 
Ca, Na, and CI measurements are absolute, the 
measurcrnenls of N and P are only relative. Briefly, 
this situation is the result of the nonuniformity of 
neutron-dcpth flux through the body of unmoder- 
ated fast ncutrons responsible for the production of 
P and N. The Ca, Na, and CI, on  the other hand, 
are the products of a thermalized fast neutron beam 
that is quite uniform in flux density through the 
body and thus more easily calibrated Cor thc meas- 
urcment of the absolute valuc (14, IS). 

* 

Results 

The computer-derived values for the van& 
ous parametcrs ot calcium metabolism in 

PRIVACY ACT MATERIAL REMOVED 
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2.32 f 0 2 0 2 . 9 2  f 0.355.24 f 0.490.076 =k f 0.007 5.25 f 0.96 
2.36 f 0.41 2.47 * 0.294.83 f 1.220.023 f t 0.014 1.90 f 0.47 

f 0.007 1.69 f 0.34 
2.02 t 0 . 3 0 1 . 6 1  f 0 . 3 2 3 . 6 5  f 0.580.075 f f 0.012 3.89 f 1.30 
2.04 f 0 . 1 6 2 . 6 0  f 0.364.65 f 0 . 4 9 0 . 1 3 0  f f 0.009 1.26 f 0.17 
1.83 f 0.191.S4 f 0 . 1 7 3 . 3 7  f 0.260.071 f f 0.W S.54 f 1.61 
1.99 f 0.29 1 . 8 1  f 0.35 3.80 f 0.31 0.027 f f 0.006 4.34 -I: 2.20 
2.00 f 0.27 1.76 f 0 . 2 3 3 . 7 6  f 0.350.076 f f 0.007 4.22 f 1.62 

2.05 f 0.20,2.01 f 0 . 3 6 4 . 0 9  f 0.J40.040 & 

TABLE 2 
Effect of fluoride on the paranictcrs of calcium metabolism 

I Compartmcnt i i ze .  c I Transfer rates, g/dny 

Subject I ! 

each patient before and after the 2 months 
of fluoride supplementation are presented in 
Table 2. There is no consistent change in 
the sizes of readily exchangeable compart- 
ments 1 and 2. In five patients there was an 
increase in the total exchangeable pool, 
whereas in the other three patients there was 
a decrease as a result of the F administration. 
The urinary excretion iate 6 4 1 )  and the 
fecal excretion rate 65 1 )  generally decreased 
as a result of F administration. In half the 
patients the accretion rate 63 l), which re- 
flects the rate of movement of Ca into bone, 
increased slightly; however, in the other 
patients there was a fall in the accretion 
rate. 

The resu1Js of the stable Ca balance studies 
are shown in Table 3. The stablc urinary and 
fecal Ca excretion generally decreased after 
2 months of F supplementation. The calcium 
'balance. thus showed a slight increase in 
most paaents. At all times during the ex- 
perimental period and following administra- 
tion of F, the levels of Ca and P in the 
plasma were within normal range (Table 3). 
There was an increase in the alkaline 
phosphatase activity in most of the paticnts 
on the F supplement. 

Further data on the excretion and re- 
tention of "Ca after 2 months of F supple- 
mentation are summarized in Table 4. The 
retention of 47Ca in each patient, as measured 
by excretion, is seen to correlate fairly well 
with the retention as determined by whole- 
body counting. The whole-body retention of 
"Ca seems to be generally higher following 
F administration. 

The results of the in vivo neutron acti-' 
vation analysis normalized to the total-boay 
sodium are presented in Table 5 .  The total- 
body Ca level after 2-7 months of F supple- 
mentation showed no significant change. The 
change in Ca level in each patient compared 
with the respective control level was on thc 
average 23.5%. In one patient ( - there 
was a dccrease of borderline significance 
(6.1%) in the total-body Ca after 2 months 
of F. The net result, however, is that there is 
no marked change in the total-body Ca or P 
following either the 2 months or the 7 
months of F supplementation. There is no 
obvious explanation for the high P level 
noted in the first count on one patient 

The total-body nitrogen increased only in 
those patients on F for 7 months. The Na 

7 .  

(4- 1. 

-. I 
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TABLE 3 
Mean urine, stool, and plasma values ovcr IOday study pcriod rollowing fluoride adniinistration 

I Subject 

Pre 
Post 

Pre 
Post 

P re 
Post 

Pre 
Post 

Pre  
Post 

Pie  
POSI 

Pie 
Post 

Prc 
Post 

Resorption (p13) 
excretion (PSI)), 

Urioc 
calcium, 
mil24 hr 

174 
105 

114 
80 

82 
55 

45 
37 

134 
128 

89 
67 

106 
68 

31 
30 

Stpol 
calciu m , 
m g / ? I  hr 

35s 
360 

353 
333 

454 
440 

407 
439 

27 9 
277 

435 
358 

345 
322 

387 
369 

kwrplion‘ 
P l l .  

my124 hr 

295 
22 I 

359 
3 10 

469 
42 I 

433 
294 

485 
499 

244 
303 

237 
346 

35 1 
397 

-~ -- 
Calcium 
balance, 
rng/Il hr 

7 
74 

72 
126 

3 
55 

87 
63 

166 
134 

15 
114 

88 ’ 

149 

121 
, 140 

-- -- 
Urine 

hujphorus. 
mK/?4 hr  

595 
578 

426 
326 

464 
490 

439 
,418 

56 1 
57 1 

505 
494 

480 
435 

439 
485 

Plrrma 
ca IC i urn, 

ng/luki nil 

9.7 
9.6 

9.3 
9.1 

8.9 
8.8 

9 . 0  
8.9 

9.3 
9.4 

9.1 
8 .6  

9.8 
9 .4  

9.0 
8.9 

-- 

Plasma 
phosphorus. 
rng/L00 ml 

2.26 
2.3Y 

3.20 
3.18 

3.09 
3 .n 
2.40 
2.50 

2.93 
3.45 

2.93 
2.52 

3.40 
2.87 

2.93 
2.73 

Alkaliiir. 
phosphatase 

units 

3.8 
5.8 

4.4 
5.9 

5.8 
12.1 

8.4 
11.. 1 

7.0 
5.8 

5.8 
‘ 6.7 

5.2 
4.9 

8.3 
12.4 

absorption @lo) - (accretion (p31) + urinary Ca (p41) + endogcnous fecal 

and C1 concentrations were relatively con- 
stant. The variation observed in Na was 
ascribed primarily to the difficulties in re- 
producing the geometry of the dosimeters 

, ’ ~ used to monitor the patients’ neutron ex- 
‘ posure, as previously discussed. 

Clin ica I ai 1 d radiographic sti (dies 
The clinical response in the eight patients 

is difficult to evaluatc because of its sub- 
jzctive nature. However, whereas high Ca 
feeding produced a positivc subjcctive re- 
sponse and the expressed feeling of a de- 
crease in bone pain, F administration did not 
evoke a positivc subjective response. The in- 
cidence of spontaneous fractures did not dc- 
crease during thc 7 months of F adniinistra- 
tion. One patient ( complained of a 
painful ankle after s z e d  nion#d of I;, at 
which fime the F administration was dis- 
continued. It is possiblc that the pain could 
be attributed to an inflammatory reaction 
produced by the concentration of F in joint 
cartilage and tendon ( 5 ,  7, 9). Roentgeno- 
grams showed suggestive ncw bone formation 

about the distal tibia, possiblc evidence of 
fluorosis. Another patient ( complained 
of exacerbation of previouslynoted pain in 
the elbow during F therapy. No other del- 
cterious effects of F werc obscrvcd. 

No significant change in bone density, as 
evidenced by radiography, was noted during 
the F treatrncnt. 

Discussion 

The increase in thc Ca balance noted from 
the stable Ca data averaged 50 mg/day. If 
the errors inherent jn the Ca balance tech- 
nique are considcred, this increase can only 
be considercd as suggcstive of a significant 
effect of fluoride. The more positive Ca 
balance is presumably the result of a de- 
creased excretion of Ca. The increased re- 
tention of Ca following F administration is 
also evidenced by thc “Ca whole-body 
counting data. 

Morc information on thc dynamic changes 
in Ca metabolism can be dcduccd from the 
“Ca kinetic data. The only significant F-in- 
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TABLE 4 PRIVACY ACT MATERIAL REMOVED 
Excrction and retention of W a ,  10 d.tys postinjcctioti 

Control 

\ - 

AfterNaF supple- 
ments ion 

13.81 
3.20 
9.26 
22.85 
15.34 
14.90 
2.74 
8.21 

9.47 
3.16 
6.03 
12.88 
12.84 
10.56 
3.99 
9.05 

Sloal. 5 

8.59 
12. I8 
11.58 
8.11 
3.02 
9.61 
12.70 
14.19 

6.48 
9.91 
6.87 
10.5s 
1.14 
4.93 
12.32 
12.06 

duced change here is a decrease in the 
urinary excretion and endogenous fecal ex- 
cretion rates. Incidentally, the close corre- 
spondence between the stable urine Ca ex- 
cretion value and & value 641), 
calculated from the compartmental analysis, 
verifies the accuracy of the coniputer so- 
lution of thc conipartmental rnodcl. There 
is no indication that fluoride significantly 
affccts the size of the exchangeable Ca COIW 

pnrtnitnts 1 and 2 ,  as reported by Lukert 
et al. (9). The mechanism postulatcd for the 
effects of fluoride assumes an increased 
crystallinity of fluoride-containing bone. Ac- 
cording to the theory, the increased crystal- 
linity should reduce the reactivity by provid- 
ing lcss surface for deposition (9). If this 
theory holds, the size of the exchangeable Ca 

mpartm'ent should have been affcctcd by 
e F. The absence of an effect or F on the 

bone cretion rate, as noted here, corrobo- 
rates& fiFings rcportcd by Lukert and co- 
workets (9 and @dicates that no significant 
increase takes place in ew bone formation. 

The variability of t l! e balance data lies in 
the interrelationship 'of bone resorption and 
bone accrctim. Some of the conflicting data 
resulting from F administration reported- in 
the literaturc probably dcrivc from the ob- 
servation that F not only inhibits rcsorption, 

Excretion. So 

22.41 
15.38 
20. s4 
30.96 
18.36 
24.51 
15.44 
22.40 

15.95 
13.07 
12.90 
23.46 
13.98 
15.49 
16.31 
21.11 

Rekiltion, 6 

77.59 
S4.62 
79.16 
69.07 
81.64 
75.49 
84.56 
77.60 

83.05 
86.93 
87.10 
76.54 
86.02 
84.51 
83.69 
78.89 

Rctcntion by 
whole-bodj 
countiiip. 10 

79.26 
S8.57 
80.27 
69.69 
86.56 
77.02 
85.00 
60.86 

83 .OS 
88.47 
s5.99 
81.03 
66.56 
85.00 
65.00 
79.92 

but also stimulates P IH,  thus initiating new 
bone formation (IS). Other studies involving 
the administration of F to rats (19) have 
failed to demonstrate parathyroid stimula- 
tion, but this map be the result of species 
specificity. Apparcntly F does not act as a 
gencralized depressant on all bone-resorbing 
cells, but rather appears to affect only the re- 
sorption of fluoride-containing bones. Also, 
fluoridc appears to act on the parathyroids 
directly and thus produces an increasc in the 
rcsorption of normal (Le., fluoride-lree) 
bones as a compciisatory response to niain- 
tain serum Ca at a constant lcvcl (IS). This 
increase in bone resorption is also seen histo- 
logically in a nonhomogeneous anatomical 
distribution (7). 

Hyperactivity of P?H could account for 
the incrcased number of resorption cavities 
with fibrous tissue replaccmcnt and nlso thc 
increased dcpositivn of periosteal bone ob- 
served in some paticnts after several months 
of fluoride trcatnient. 

The increase in plasma alkaline phos- 
phatase observed in this study and as previ- 
ously noted (12), may reflect a fluoridc-in- 
duced regencration of new bone. 

The most accurate measure of the change 
in total-body calcium is that obtaincd by 
wholc-body neutron activation. After 2-7 

. . 
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G . g  

_- 
752 
720 
716 

685 
660, 
705 

637 
622 
645 

734 
689 

1,OOO 
977 

1,025 

949 
997 
983 

620 
603 
603 

718 
831 
759 

i 

K . 6  

- 
69.7 
71.6 

65.1 
65.4 

' 

60.1 
G2.0 

66.6 
67.7 

92.1 
92.9 
89.6 

104.6 
113.8 
109.8 

77.4 
81.8 

8L.9 
85.5 
85.7 
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s, 6 

-- 
2,327 
2,007 
2,171 

2,171' 
2,128 

2,233 

COHN ET AL. 

r ,  

646 
437 
410 

402 
383 
384 

TABLE 5 
111 vivo neutron-activationanulysis of osteoporotic 

1,912' 

2,332 
2,342 

2,765 
3,325 
3,198 

2,502 

3,021 

1,971 
1,748 
2,183 

1,890 

------ - 
I 

358 

420 
365 

575 
631 
556 

551 

561 

358 
415 
358 

457 

-- 

3. 6 

- 
60 
63 
65 

62 
67 
70 

72 
81 
77 

68 
72 

77 
84 
87 

70 

70 

71 
78 
71 

65 
IO6 
73 - 

__-- 

;a. 

- 
76 
1 G  
76 

75 
75 
75 

75 
75 
75 

70 
70 

95 
95 
9s 

86 
86 
85 

79 
79 
79 

80 
80 
SO 
- 

Values nornialircd to total-body sodium. 

months of F treatment, the changes obscrved 
in thc patients are within the range of normal 
variability (-C4%) and, hence, are not signifi- 
cant. T h e e c r e a s e  in calcium content of 
patierif 1 was of borderline sigrtific&ricc 
(6.1%) &ter 2 nionths of F. It  is probable 
that the 7 months of fluoride feeding is an%- 

* sufficient time for the accumulation of signifi- 
cant amounts of ncw body calcium. A longer 
period during,which the positivc Ca balance 
is mdn&nc& would be required to produce 
an increased Ea  measurement of statistical 
significance. The changcs in the phosphorus 
level generally parallel those of Ca and arc 
also not significantly nltcred. The lcvcls of 
total-body Na and CI also did not appear to 
chansc significantly after fluoridc trcatnient 

-\ 

? d .  

I .  

was adrninistcred. The significance of the in- 
crease in pitrogen concentration that ap- 
pcarcd in most of thc patients aftcr 7 months 
of F supplenicntation (also notcd by Lukert 
(9)) is not obvious. 

The failurc of the calcium balance to 
changc more sigirificantly may be duc to thc 
rclatively low lcvcls of F employed or the 
short duration ol thc study, or both. Rich 
et A. (9, for example, reported that changcs 
in the Ca balance in onc patient occurred 
only after 32 wecks of trcatnient with 45-70 
mg/day of fluoride. Rich and Ivanovich ( 6 )  
have stressed the nccessity of using the 
lowest effective dose of F because of the pos- 
sibility of nonskelctal toxicity. Since the low- 
est efiective dose level of F has not been es- 
tablished, they havc used 0.5 mg F/kg body 
wt. However, Bernstein (7) reported. benefi- 
cial effccts in terms of Ca balance, X-ray 
diffraction analysis, and bone histology, with 
lcvels of fluoride as low as 22 mg/day. 

Thc fluoride concentration used in the 
prescnt study was approximately that of the 
poptilation studied by Roholm (2). Howcver, 
it is to be noted that the osteosclerotic 
changcs obscrved in the latter study did not 
appear until about 5 years after the initi- 
ation of F feeding. Purves (21) has reported 
beneficial effects of F in treating patients with 
Paget's disease at approximately the levels of 
F reported here. Study of the data indicates 
that changcs in thc bone physiological proc- 
esses produced by the F treatment are 
subtle, and only sugestive of possible 
effcctivcness. Presumably, fluoride trentrncnt 
can counteract the deleterious effects of 
osteoporosis only aftcr vcry cxtendcd periods 
of administration. The techniques ernploycd 
here have given some indication of the rate 
and direction of these changcs. 

Evaluation of thc effectiveness of any 
trcatmcnt of osteoporosis, as indicated 
earlier, is difficult. Clinical critcria and sub- 
jective fcelings, such as loss of bone pain, are 
not overly reliable indices taken by them- 
selves. Besidcs thc psychological factor, often 
long asptnptonintic pcriods occur spontane- 
ously in the course o€ osteoporosis. Even in- 
creased retention of calcium or decreased 
loss do not in theniselves indicatc cffcctive 
treatment, unless maintained ovcr a relatively 

PRIVACY ACT MATERIAL REMOVED 
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long p&d of time. A chanse in the rate o l  calcium pools or in the accretion rate f0 f iOw-  
sponti[neous fracture j i  a somc\y]iat more ob- ins xhinistration. There w a s  a slight in- 
jective guide. Thc final j u d p c n t  must be crwsc io ‘;Ca retcntion as a result of F 
made, of course, on how well the pnticnt supplcmentation. Aftcr 2-7 months of 
maintains thc beneficial improvement over fluoride treatment, there was no significant 
a vcry long period of time. By all of tlicse increase in total-body Ca as measured by the 
criteria, fluoride treatment, as described hcre, in vivo neutron-activation tcchniquc. Based 
cannot bc considered as cficctive a therapeu- on thcsc results and on clinical observations, 
tic agent as a high calcium diet (1  7). fluoridc cannot be considered to be an effcc- 

Cohen (12) has strcsscd the need for Ca tivc treatmcnt for osteoporosis. Since the re- 
supplementation and has suggested that the sponse to fluoride is vcry slow, Ilowever, it 
efiects of a high Ca diet would bc synergistic may be that considcrably longcr periods of 
with fluoride. I t  is possible that, although treatment and observation are required for 
fluoride may favor mineralization, adminis- an adequate assessment. of the eficacy of 
tration of a surfeit of Ca and possibly PO4 fluoride treatment. 

potential Of the S h l u l u s  to bone formation. Marsh, M. Coctrell and X. Damianos for the re- 
fcrral of the patients for this study. In addition, 
the authors are indebted to Dr. S. Scaffidi for his 
participation in the clinical care of the patients. 

‘ 

may be ‘le Qnly way to the full The authors wish to thank Drs. S. Scaffidi, G.  

Fluoride appears tu decrease slightly the 

of slowhg the loss of Ca from the body. In 
this sense, fluoride taken over an extended 
period may act to diminish the morbidity 
of osteoporosis. The epidcmiological studies 
of populations living in areas with high F 
concentration indicate that some beneficial 
effects can be obtained- However, it must be 
emphasized that these latter populations have 
undergone extremely long periods of fluoride 

portantly, the F was incorporated into the 1955. , 

b&e when the individual was young and 
the rate of bone growth and turnover was 
very high. it lnay be that F is useful in the 
prevention of the development of osteo- 
porosis, asid$ from its potential therapeutic 
effects. 

rate of development of os~eoporosis in terns 
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13 December 1972 

I 

P r e s e n t :  J.S. Rober tson ,  H . R .  Conne l l ,  R.A. Love, E . A .  Popenoe, G.A.  P r i c e  

Absent:  S .  Cohn, 6. Chikkappa, N.P. Rathvon, J r .  

The meet ing was h e l d  i n  t h e  Small  Conferencc Roam o f  1-t.c ; . : L ~ ~ c ~ ?  . : : .LL:c~  

Center .  D r .  Robertson opened t h e  meet ing a E  1400. 

T h e  m i n u t e s  of t h e  p r e v i o u s  meet ing ,  11 December 1972 were accep ted  as  
d i s t r i b u t e d .  

C I R C  #95 was reviewed f i r s t ,  D r .  Atk ins  w a s  i n v i t e d  i n t o  t h e  Conference Xoov. 
C I R C  895 was approved s u b j e c t  t o  t h e  t o  answer q u e s t i o n s  r a i s e d  by t h e  Committee. 

fo l lowing  changes ag reed  t o  by D r .  Atk ins :  

1. 

2. 

3. The Consent Form should  c o n t a i n  a s t a t emen t  t h a t  a r a d i a t i o n  dose  w i l l  

C l a r i f i c a t i o n  o f  p e r t i n e n t  s t a t e m e n t s  t o  remove ambigu i ty  as  t o  whet.her 
p regnan t  females w i l l  be  excluded u n c o n d i t i o n a l l y .  
The dose  f o r  normal  s u b j e c t s  w i l l  be  1/10 o r  less  of t h e  dose  s t a t e d  
i n  t h e  p r o p o s a l  f o r  s u b j e c t s  w i t h  ma l ignanc ie s .  

be r e c e i v e d  and r e l a t e  t h e  dose  t o  accepted  procedures .  

C I R C  #I96 was approved s u b j e c t  t o  t h e s e  p r o v i s o s :  

1. It i s  r e q u e s t e d  t h a t  i n  t h e  case where a p a t i e n t  w i l l  have  t o  s i g n  I 

more t h a n  one  Consent  Form, - a l l  t h e  a p p r o p r i a t e  Consent Forms w i l l  be  
s igned  a t  t h e  same t i m e .  

s k e l e t a l  su rvey  b e  inc luded  i n  t h e  cumula t ive  dose  r e c o r d  i n  t h e  p a t i e n t ' s  
c h a r t .  

2. It i s  recommended t h a t  a n  estimate o f  t h e  r a d i a t i o n  dose  from che 

C I R C  %7 was fgproved  f o r  r e c e r t i f i c a t i o n .  However, i t  i s  noted  thac  t'ncl p r L v r o L . ~  
C b e  i n c l u d e d  i n  Consent Form 1/30 h a s  no t  been implemenrcd and i E  :L r equ i r emen t  t h a t  

r e q u e s t e d  t h a t  t h i s  b e  done.  

The fo l lowing  p r o p o s a l s  were reviewed and approved f o r  r e c e r t i f i c a t i o n :  

CIRC #26 
#27 and 8 2 7 A  
114 6 
IlS 7 
117 7 

[ s a w a s  reviewed n e x t  and approved f o r  r e a c t i v a t i o n  w i t h  t h e  condi: i o n  char  
when a p p l i c a b l e ,  t h e  n e c e s s a r y  Consent  Form f o r  1 0 A  w i l l  be  s i g n e d  a t  t h e  sal~,2 t i n e  tki; 
t h e  Consent Form f o r  # l O C  i s  s i g n e d .  

The Committee c o n s i d e r e d  n e x t  D r .  S.H. Cohn 's  memorandum t o  D r .  J.S. Robertson 2r' 
12/12/72  re C I R C  #91. 
c e r n i n g  p roposa l  # 9 l  were found to  be  s a t i s f a c t o r i l y  answered by t h i s  memorandum and 
C I R C  IC9 1 was approved,  

T h e ' q u e s t i o n s  r a i s e d  by t h e  Committee on 11 December 1972 con-  

. The meet ing was ad jou rned  a t  1630. 
R e  spec  c f ul1 y s u n r n i c  t e l  

Helen R. Connel l  
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BROOKHAVEN NATIONAL LABORATORY 

~ M E M O R A N D U M  I- 

DATE: December 4 ,  1972 

TO : CIRC Committee (Dr. Robertson) 

R.  B .  Aronson, FROM : 

SUBJECT : C I R C  Meeting 

The following proposals are attached for your consideration at  the 
CIRC meeting scheduled for December 11 ,  1972 i n  the Small Conference Room 
at  2:OO PM: 

I n i t i a l :  CIRC 91 
92  
9 3  
94  
9 5  

' 9 6  

Recertif icat ion:  CIRC 7 
26 
27 & 27A 
4 6  
57 
77 

( Reactivation: CIRC ZOC 
\* I - -.i 

: . 
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HOSPITAL OF THE MEDIGAL R E S E A R C H  C E N T C R ,  

Uplon, N e w  York 11973 

NAh4E 
, BROOKHAVEN NATIONAL LABORATORY 

- 73- UNIT NO. 

:CONSENT FOR PROCEDURE, STUDY, OR 
INICAL INVESTIGATION PAVILION OP 

hat the physicions ot the Hospital of thc Medical Rescorch Center, Brookhaven National Laboratory ore engaged tri 

of. the noture of diseases and of new methods of diagnosis and trcotnient. I hove been informed of the anticipoted 
lization and the nature of the procedure, study, or drug under clinical investigafion known OS: 

ium F l u o r i d e  IND 4687 

- \  
r drug i s  cxperimentol, and that at the present time no assurance can bc 
I have been informed that the timing and sequcncc of these studies may 

e invcstigofors respansiblc for this project and bf the Review Board (Clini- 
lowing possible hazards and inconvcciiences before agre'eing to this clinical 

i g a t i o n a l  drug  t h a t  i s  be ing  s t u d i e d  i n  t h e  
ases. To d a t e  no s e r i o u s  a d v e r s e  r e a c t i o n s  
ve been r e p o r t e d .  

een d i s c u s s e d  w i t h  t h e  p a t i e n t  by t h e  
undersigned:  

on o f  t r e a t m e n t  and purpose of t h e  a d m i n i s t r a L i o ,  

i t  is  t o  be a d m i n i s t e r e d ,  
orms of t h e r a p y ,  i f  any, 

I have been informed of  the above. I have also been inform 
been offered the opportunity for further discussion of this proc 

I voluntarily consent to participate in the above stodies wi  
might occur in the course thereof, and with the further underrta 

ary procedures. These may or may not be used. I hove 
drug with the attending physician. 

ding of the known possible ef fects or hbzords that 
I effects of such procedure, study, or drug are known. 

.PATIENT.S NAME 

SIGNED BY: 

WITNESS: 

1, the undersigned, herewith a f i rm thot I have explained the above to Mr. (Mrs.) (Miss) 
and I am willing to answer further inquiries. 



HOSPITAL OF T t t C  MEDICAL R E S E A R C H  C E N T C R ,  
tl R O O  K H AV t N N AT ION A1 1 A BOR ATORY 

Uplon, Ncw York I1973 - 74- 
CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION PAV~LION GP 

NhME 

UNlI NO 

I undcrstond thot the physicions ot the t4ospi:31 of  thc Medico1 Rescorch Ccntcr, Brookhogcn Notionol Loborotory ore engoj :  3 

rescorch ond study of the noturc of discarcs ond of new methods of diagnosis and trcotnient. I hove been informcd of the on: c:;.: 
durotion of hospitolizafion ond the noture of the procedure, study, or drug undcr clinicol investigation known as: 

, 

47 Srudy sf Calcium K i n e t i c s  ( Ca) 

I undcrstond thot the noture of this proccdurc, study, or drug i s  cxpcrimcnlol, ond that ot thc prcscnt timc no ossurcxc c o n  :,- 
given that my participation will be dircctly bcncfkial to me. I hove hccn informcd thot thc tiniing ond scqecncc of thcsc : tvd t r . i  ' 3  , d  

no1 be revcoled to me. I undcrstond thot in Ihc opinion of thc invc:tiyolois rccpon:tIJlc for t h i s  prolcct ond of tirc ?<view ijccrc: (C 
cal Invertigolions Committee), I should be informed of the following possible hozords ond inconvciiicnces bcforc ogrccing to thts ciir. :- 
investiga tion: 

The radiation exposure to the individual i s  very small. 
a minor discomfort associated w i t h  the taking of blood samples. 

There may be 

I hove been informed of the obove. I hove also been informed of thc customory procedures. These moy or may r.ot bi u:.~4 

been offered the opportunity for further discussion o f  this procedure, study, or drug with the ottcnding physicion. 

I voluntarily consent-to participate in the above studies with on understanding of the known possiblc effcc:: r j i  -,ZZ-. - 
might occur in the course thereof, and with the furlher understonding thot not al l  efiectr of such procedurc. study, a O:L< 2'2 .- 

SIGNEO BY: - 
(Porienl or Lcgol Guordion] 

WITNESS. -- 

I, the undersigned, herewith o f r m  thot I have exploined the obove to Mr. (Mrs.] (Miss)  -- 
and I om willing to answcr further inqutrier. 

-74- I119b21 
Form 1913 
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BROOKHAVEN NATIONAL LABORATORY, 

M E M O R A N D U M  

D A T E  : 

TO : 

FROM : R.B. Aronson, Ph.D. 

SUBJECT: CIRC Propcsa l  .C 

I n  compliance wi th  r e c e n t  FDA and HEW n o t i c e s  r e q u i r i n g  p e r i o d i c  reviews Of 
c l i n i c a l  r e sea rch  p ro jec t s , ,  your C I R C  p r o p o s a l ,  number i s  scheduled f o r  review 
soon. P l e a s e  i n d i c a t e  a t  t h e  bottom o f  t h e  page i f  t h i s  p roposa l  should be con- 
t i n u i n g  o r  p laced  on t h e  i n a c t i v e  l i s t .  

T h i s  proposa l  was l a s t  reviewed and approved by t h e  Committee on 

&?I J' see 2 - L - d  * H d -  
. Do you wish t o  make any s u b s t a n t i v e  changes i n  your p r  posa l?  y&x 19- 

Have you no t i ced  any  adve r se  e f f e c t s  du r ing  t h e  exper imenta l  program which have 
not  a l r e a d y  been r epor t ed  t o  t h e  Department Chairman's Off ice?  / t / D  . P l e a s e  in -  
c lude  t h e  n a t u r e  and frequency o f  such e f f e c t s .  

Approximately how many p a t i e n t s  have been submit ted t o  t h e  exper imenta l  regime 

The Sponsoring Phys ic i an  on t h i s  proposa l  i s  /q-f-k/4 1 . Has 
the re  been a change o f  Sponscr ing Phys ic i an  o r  Responsible  I n v e s t i g a t o r s ?  w u -  

s i n c e  t h e  l a s t  approval?  9 

I f  you have ob ta ined  IND numbers from t h e  FDA i n  connect ion wi th  t h i s  proposa l  
please l i s t  on a s e p a r a t e  s h e e t  t h e  compounds and cor responding  I N D  numbers, and 
a t t a c h .  F b D  4 6 8 7  

P l e a s e  a t t a c h  t o  t h i s  s h e e t  c o p i e s  o f  any r e p o r t s  submit ted t o  t h e  FDA, HEW, or 
o t h e r  Grant ing  Agency ( i n  connec t ion  wi th  t h i s  proposa l  and t h e  IND numbers g iven  
above) ,  s i n c e  t h e  l a s t  C I R C  approva l  d a t e .  

P l e a s e  add any  a d d i t i o n a l  i n fo rma t ion  which may be of  u s e  t o  t h e  Committee i n  
Inc lude  a copy o f  t h e  P a t i e n t  Consent Form now i n  use  f o r  t h i s  i t s  d i l i b e r a t i o n s .  

s tudy .  
C I R C  PROPOSAI, NUMBER IS: Cont inuing 

Signed 

P l e a s e  r e t u r n  t h i s  completed form t o  D r .  R . B .  Aronson as  soon a s  p o s s i b l e .  
I i 1 9 b 2 8  



BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE:  14 September 1 9 7 2  

TO : C I R C  

FROM : S .  H. Cohn, e t  a1 

SUBJECT: REACTIVATION OF C I R C  1 O C  

r J W  

(IND 4687) 

It is reques t ed  t h a t  C I R C  l O C ,  " E f f e c t  of F luo r ine  o n  o s t e o p o r o s i s "  

be  r e a c t i v a t e d .  The dose o f  sodium f l u o r i d e  (20. mg F/day) a d m i n i s t e r e d  

i s  t h e  same b u t  t h e  l e n g t h  of t h e  s t u d y  w i l l  be  changed from 6 weeks to 

one yea r .  In a d d i t i o n  t h e  p a t i e n t s  w i l l  r e c e i v e  ca lc ium supplementa t ion  

of t h e i r  d i e t  (1 g /day) .  

The l a c k  o f  s i g n i f i c a n t  e f f e c t  i n  t h e  o r i g i n a l  s t u d y  i s  f e l t  t o  

b e  due t o  t h e  s h o r t  pe r iod  of t h e  s t u d y  and t h e  l a c k  of ca l c ium 

supplementa t ion  of  t h e  d i e t .  



BROOKHAVEN NATIONAL LABORATORY, 

.M E M  0 R A N  D U M  

FROM : R.B. Aronson, Ph.D. 

SUBJECT: CIRC Propcsa l  1 0 0  

I n  compliance wi th  r e c e n t  FDA and H E W  n o t i c e s  r e q u i r i n g  p e r i o d i c  reviews o f  
c l i n i c a l  r e s e a r c h  pro jec ts . ,  your C I R C  p roposa l ,  number /dC  i s  scheduled f o r  rev iew 
soon. P l e a s e  i n d i c a t e  a t  t h e  bottom o f  t h e  page i f  t h i s  p roposa l  should be con- 
t i n u i n g  o r  p laced  on t h e  i n a c t i v e  l i s t .  

This proposa l  was l a s t  reviewed and approved by t h e  Committee on 
Do you w i s h  t o  make any s u b s t a n t i v e  changes i n - y o u r  proposa l .  1 9 a .  

Have you n o t i c e d  any adve r se  e f f e c t s  du r ing  t h e  exper imenta l  program which have 
n o t  a l r e a d y  been r epor t ed  t o  t h e  Department Chairman’s Off ice?  loo . P l e a s e  i n -  
c l u d e  t h e  n a t u r e  and frequehcy o f  such e f f e c t s ,  

Approximately how many p a t i e n t s  have been submi t ted  t o  t h e  exper imenta l  regime 
s i n c e  t h e  l a s t  approval?  / O  

The Sponsoring Phys ic i an  on t h i s  proposa l  i s  < d. 8f/ /Cly-I  . Has 
t h e r e  been a change o f  Sponscr ing Phys ic i an  o r  Respons ib le  I n v e s t i g a t o r s ?  A/.c> 

I f  you have ob ta ined  IND numbers from t h e  FDA i n  connec t ion  wi th  t h i s  p roposa l  
p l e a s e  l i s t  on a separate shee t  t h  compounds and corq  s onding I N D  numbers, and 
a t t a c h .  r’& - ‘fb $ 7 - ? r o c \ l % r v (  F - ? U O V I & \  

P l e a s e  a t t a c h  t o  t h i s  s h e e t  c o p i e s  o f  any r e p o r t s  submit ted t o  t h e  FDA, HEW, o r  
o t h e r  Grant ing  Agency ( i n  connec t ion  wi th  t h i s  p roposa l  and t h e  I N D  numbers g iven  
above ) ,  s i n c e  t h e  l a s t  C I R C  approval  d a t e .  

P l e a s e  add any  a d d i t i o n a l  in format ion  which may be of  u s e  t o  t h e  Committee i n  
i t s  d i l i b e r a t i o n s .  Inc lude  a copy o f  t h e  P a t i e n t  Consent Form now i n  use  f o r  t h i s  
s tudy .  

CIRC PROPOSAL NUMBER /OF IS: Cont inuing 

s--i1---7/ 
Date 

Signed .. :&&N LpL- 
P l e a s e  r e t u r n  t h i s  completed form t o  D r .  R .B .  Aronson as soon a s  p o s s i b l e .  

I I 3 4 b 3 0  



The Committee on Clinical Investigations and Use of Radioisotopes 

hereby approves the program with the following title: 

Clinical tracer study using Sodium Fluoride on patients with Senile Osteoporosis. 

CIRC # 10 (C) has been assigned to t h i s  program. 

Kanti Rai, M . D . ,  Acting Chairman 

B:3h.&J r L  L 
Robert Love, M.D. 

s w .  -3 
s Robertson) M. D. 

Date: 4-24- 69 Committee on Clinical Investigations 

Place: Medical Research Center 
and Uses of Radioisotopes 

Brookhaven National Laboratory 
Upton, New York 11973 Approval Recommended Date 

Disapproval Date 

E. P. Cronkite, M. D. 
Chairman) Medical Department 

Date 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: September 24, 1969 

TO : D r .  S. 8. Cohn 

D r .  K. R. Rai 

47 SUBJECT: Use of Fluoride i n  Ca 
Tracer Studies 

The Committee on Clinical  Invertigationr end Ure of Radio- 
isotopes i n  i t s  meeting of 9 / 2 4 / 6 9  har unanimously approved your 
proposed addendum CIRC 1O(c), rubject t o  the  following rsrervation: 

"In tha cam of thore pat ients ,  who par t ic ipa te  in + studfar  involving ou l t lp l e  doses of radio- 
isotope8 and/or radiation due t o  neutron act ivat ion,  
the cupnrlntive radintion dore w i l l  reamln within the 
parmlrrfble lava18 a8 er tabl i rhed by tha A I C  guide- 
1 iaa 8''. ** . ~ -" .-- \..*,,' .. ** ! . "&, .r 

1 . .. 

Kindly let mc hau f f  you a re  will ing t o  incorporate t h i s  
i n  pour addendum 1O(c )  - so tha t  t h e  appropriate recommandation 
of the Comaittee MY be rent t o  t h e  Chairman of the  Medical 
Department. 

/ba 

cc: Dr, fnv. 
Dr, .bber t son  



: I  ---. .. ' 4 1 .  
Minutes  of Committee bn C l i n i c a l  I n v e s t i g a t i o n s  and Uee of Rad io i so topes  

September 24, 1969 

Meet ing came t o  o r d e r  a t  14'05 hour s  w i t h  D r s .  K. R. R a i ,  
R. A. Love and J. S. Robertson be ing  p r e s e n t .  

4. 

The agenda as p r e v i o u s l y  c i r c u l a t e d  was t h e  proposed addendum 
( c )  t o  C I R C  # l o  of D r .  S t an ton  Cohn. D r .  R a i  informed t h e  members 
t h a t  D r .  H. L. A t k i n s  and D r .  S. H. Cohn, members of  t h e  Committee, 
were excused from a t t e n d i n g  t h i s  meet ing as  they  are  i n v e s t i g a t o r s  
of  t h e  p r o p o s a l  under  c o n s i d e r a t i o n .  
Dr. H. A. Johnson was on j u r y  d u t y  and D r s .  L. K. Dah1 and D. C. Borg 
were on v a c a t i o n .  

Among t h e  o t h e r  members, 

After some d i s c u s s i o n ,  t h e  d e t a i l s  of which f o l l o w ,  t h e  Committee 
unanimously approved t h e  proposed addendum w i t h  one r e s e r v a t i o n .  

D r .  Love p o i n t e d  ou t  t h a t  a c c o r d i n g  t o  t h e  s t i p u l a t i o n  i n  t h e  
mcmo from Drs. Cohn e t  a1 of 2/20/68, ( v i d e  l a s t  p a r a . )  t h e  ccxnbinc-, 
e f f e c t s  of NaF and Ca supplementa t ion  w i l l  a l s o  be  s t u d i e d  on a group 
of  p a t i e n t s .  W i l l  t h e s e  p a t i e n t s  be t h e  same as t h e  ones  who w i l l  
have  been s t u d i e d  w i t h  e i t h e r  NaF o r  Ca a l o n e  o r  t h e y  w i l l  be  d i f f e r e n t  
i n d i v i d u a l s ?  The t o t a l  r a d i a t i o n  dose  t o  an i n d i v i d u a l  must b e  born  
i n  mind and t h e  p e r m i s s i b l e  l i m i t s  must n o t  be  exceeded. 

I n  t h e  same c o n t e x t ,  D r .  R a i  f e l t  t h a t  c o n s i d e r i n g  t h e  p roposa l  t o  
i n c l u d e  t h e  same p a t i e n t s  i n  t h e  s t u d y  by n e u t r o n  a c t i v a t i o n  (approved a s  
CIRC #36) as s t a t e d  by D r .  Cohn i n  his memo o f  9/16/69,  t h e  i n v e s t i g a t o r s  
shou ld  e n s u r e  t h a t  t h e  t o t a l  r a d i a t i o n  dose  t o  a n  i n d i v i d u a l  p a t i e n t  
( p a r t i c i p a t i n g  i n  t h e  combined s t u G i e s )  is reviewed a t  a p p r o p r i a t e  t imes.  

D r .  Rober t son  ag reed  w i t h  t h e s e  r e s e r v a t i o n s .  "he f o l l o w i n g  re- 
s e r v a t i o n  was t h e n  proposed:  

" In  t h e  c a s e  of t h o s e  p a t i e n t s  who p a r t i c i p a t e  i n  r e p e a t e d  

r a d i o i s o t o p e s  a n d / o r  r a d i a t i o n  due t o  n e u t r o n  a c t i v a t i o n ,  
t h e  cumula t ive  r a d i a t i o n  dose  m u s t  remain w i t h i n  t h e  
p e r m i s s i b l e  levels  a s  e s t a b l i s h e d  by t h e  AEC gu ide l ines" .  

It was unanimously dec ided  t h a t  t h e  above noted  r e s e r v a t i o n  be 

1 s t u d i e s  &- ' i n v o l v i n g  s e v e r a l  d o s e s  of  

communicated t o  Dr .  Cohn and t h e  a p p r o v a l  t o  t h e  proposed addendum be 
s u b j e c t  t o  D r .  *Cohn's a c c e p t a n c e  of t h e  r e s e r v a t i o n .  

D r .  Rober t son  observed  t h a t  Dr. Cohn, i n  h i s  memo of 9/16/69 has  
reduced  t h e  d a i l y  f l u o r i d e  dose  t o  20 mg/day from t h e  ear l ie r  sugges t ed  
dose  of 60 mg. D r .  Rober t son  wondered i f  t h e  t o x i c i t y  o f  f l u o r i d e  h a s  
been a d e q u a t e l y  looked i n t o .  Dr .  Rai s a i d  h e  had s e e n  t h e  r e f e r e n c e s  
3, 4 and 5 (of  memo d a t e d  2/20/68 from Cohn e t  a l )  and i s  s a t i s f i e d  t h a t  
f l u o r i d e  i s  n o t  as t o x i c  a8 t h e  o l d  l i t e r a t u r e  would have  u s  b e l i e v e .  
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Minutes  CIRC C o n u n i t t e e  
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A c t u a l l y ,  a l l  t he  r e c e n t l y  publ i shed  d a t a  sugges t  t h a t  f l u o r i d e  i s  
n o t  only r e l a t i v e l y  non tox ic  and s a f e  b u t  h a s  very  promis ing  p o t e n t i a l  
i n  g e r i a t r i c  medicine.  The doses  proposed t o  be given i n  t h e  s t u d i e s  
under  c o n s i d e r a t i o n  were d e f i n i t e l y  s a f e  acco rd ing  t o  D r .  R a i  s review. i *  

D r .  Love po in ted  o u t  t h a t  D r .  Cohn h a s  addres sed  bo th  of h i s  
memos (9/16/69 and 2 /20/68)  t o  C l i n i c a l  Radio iso tope  Conunittee. For 
t h e  sake  of p rope r  r e c o r d s ,  t h e  c o r r e c t  name of t h i s  committee should 
b e  used.  

The Committee s igned  t h e  f r o n t  page of t h e  proposed addendum 1O(c) 
w i t h  t h e  p r o v i s o  t h a t  t h e  above noted  r e s e r v a t i o n  be  s a t i s f i e d ’ b y  
Dr .  Cohn p r i o r  t o  communicating approva l  of t h e  Committee t o  him. 

‘Be mee t ing  was ad journed  a t  1430 hours .  

Respect  f u l l y  submi t t ed ,  

/&&Fm* Kant i  R. Rai, M.D. 

cc: D r .  Love 
Dr. Robertson- ./ ’ ’  

. 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: Feb. 20, 1968 

C l i n i c a l  I s o t o p e  Committee TO : 

FROM: Drs. S.2.  Cohn, W .  Hauser  and H.L. Atki r  

SUBJECT: Approval f o r  c l i n i c a l  tracer s t u d y  

P e r m i s s i o n  i s  r e q u e s t e d  t o  'perform a n . a d d i t i o n  t o  t h e  s t u d y - o n  
o s t e o p o r o s i s  d e s c r i b e d  i n  memo of F e b r u a r y  3 ,  1967.and i n  H-64 p r o t o c o l . .  

The g e n e r a l  p r o t o c o l  w i l l  be e x a c t l y  as d e s c r i b e d  w i t h  t h e  e x c e p t i o n  
t h a t  sodium f l u o r i d e  w i l l  be f e d  i n  p l a c e  of Ca supplements .  

A number of  s t u d i e s  have i n d i c a t e d  t h a t  f l u o r i d e  a t  a p p r o p r i a t e  
l e v e l s  h a s  a b e n e f i c i a l  e f f e c t  on t h e  ca lc ium metabol ism of o s t e o p o r o t i c  
p a t i e n t s .  R e l a t i v e l y  low d o s e s  of  f l u o r i d e  ac t  t o  d e p r e s s  t h e  r e s o r p t i o n  
of  bone. The o v e r a l l  r e s u l t s  s u g g e s t  t h a t  F h a s  a profound e f f e c t  on 
c a l c i u m  b a l a n c e  m a n i f e s t e d  by a d e c r e a s e d  r a t e  of u r i n a r y  C a  e x c r e t i o n .  
The o b j e c t  of  t h i s  s t u d y  i s  t o  q u a n t i f y  t h e  u n d e r l y i n g  k i n e t i c  e f f e c t  o f  
F i n  o s t e o p o r o t i c  p a t i e n t s  and t o  measure s u b t l e  b e n e f i c i a l  changes .  

Sodium f l u o r i d e  a d m i n i s t e r e d  o r a l l y  i n  d i v i d e d  doses  of  60 rnglday of 
F f o r  14 weeks w a s  shown t o  have no untoward e f f e c t s  (2 ) .  Black,  K l e i n e r  . 
and Bolker a l s o  found no e v i d e n c e  of t o x i c i t y  i n  60 human s u b j e c t s  t r e a t e d  
f o r  as long  as  6 months w i t h  a n  a v e r a g e  d a i l y  dose of 320 mg NaF 
(2.4 mg F/kg/day)  f o r  a 60-kg s u b j e c t  ( 4 ) .  Rich ( 3 )  r e p o r t e d  no e v i d e n c e  

. of n o n s k e l e t a l  e f f e c t  ( c h e m i c a l ,  c l i n i c a l  o r  r o e n t g e n o g r a p h i c )  a t  
/ 1 mg F/kg/day.  I n  one p a t i e n t  e p i g a s t r i c  p a i n  was i n i t i a l l y  observed .  

T h i s  w a s  a m e l i o r a t e d  by measures  which r e d u c e  g a s t r i c  a c i d i t y  and  by t h e  
- use of e n t e r i c  c o a t e d  t a b l e s .  There  was p a i n  i n  j o i n t s  observed  i n  t h r e e  

p a t i e n t s  which c o u l d  be a s c r i b e d  t o  t h e  e x a c e r b a t i o n  of e x i s t i n g  degener -  
a t i v e  a r t h r i t i s  symptoms by t h e  NaF, b u t  t h i s  i s  n o t  c l e a r .  There were 
no  o t h e r  symptoms and  no  b i o c h e m i c a l  e v i d e n c e  of t o x i c  e f f e c t s  i n  any  
p a t i e n t s .  Very h i g h  leve ls  of  f l u o r i d e  i n  man can  l e a d  t o  f l u o r o s i s  w i t h  
e x c e s s i v e  bone f o r m a t i o n  (6,7). Levels of 4000-5000 ppm i n  bone have 
been shown t o  have d e l e t e r i o u s  e f f e c t s  on bone (6) .  The t o x i c i t y  of F i s  
l a r g e l y  a f u n c t i o n  of a h i g h  dose  r a t e  and  a n  ex tended  d u r a t i o n  of t h e  i n -  
t a k e  of  from 5-20 y e a r s  (6 ) .  

The p r o p o s a l  f o r  t h e  p r e s e n t  s t u d y  i s  t o  a d m i n i s t e r  NaF t o  8 o s t e o -  
p o r o t i c  p a t i e n t s  a t  t h e  d o s e  d e s c r i b e d  b f i i c h ,  60 mg/day-for-6 weeks 
maximum. The t racer  k i n e t i c  s t u d y  w i t h  z7Ca w i l l  be performed b e f o r e  and - 

L a f t e r  t h e  F f e e d i n g .  
4 
a Fol lowing  t h i s  s t u d y  and  pending s u c c e s s f u l  r e s u l t s ,  t h e  combined 
G. e f f e c t s  of NaF and Ca s u p p l e m e n t a t i o n  w i l l  be s t u d i e d  on a group of o s t e o -  
W p o r o t i c  p a t i e n t s .  The r e s u l t s  of t h z  high Ca d i e c  s t d y  i n d i c a t e s  a bene-  

f i c i a l  e f f e c t  i n  terms of C a  d e p o s i t e d  in bone.  The nechanisin of F a c t i o n  a- 
a p p e a r s  t o  d i f f e r  f rom t h a t  o f  C a  s u p p l e m e n t a t i o n ,  and t h e r e f o r e  t h e  
e f f e c t s  of t h e  combined t r e a t m e n t  s h o u l d  be a d d i t i v e .  
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DATE: Sep t .  1 6 ,  1969 

TO : C l i n i c a l  Rad io i so tope  Committee 

FROM : D r .  S . H .  Cohn 

S U B J E C T :  Approval f o r  c l i n i c a l  t r a c e r  s t u d y  

We would l i k e  t o  i n i t i a t e  t h i s  s t u d y  as  o r i g i n a l l y  submi t t ed  

t o  t h e  Committee on Februa ry  20 ,  1968. A t  t h a t  t i m e  i t  was r e -  

q u e s t e d  t h a t  we a p p l y  f o r  F D A  a p p r o v a l .  

w e l l  as t h e  r e c e i p t  of our  a p p l i c a t i o n  by t h e  FDA, i s  a t t a c h e d .  

The FDA a p p l i c a t i o n ,  as 

\; $ 
More r e c e n t  s t u d i e s  have i n d i c a t e d  t h a t  t h e  d e s i r e d  e f f e c t s  c 

$ 1  c a n  be o b t a i n e d  w i t h  lower a d m i n i s t e r e d  doses  of NaF. Accord ingly ,  \" - . 
,- 
w e  w i l l  r educe  t h e  d a i l y  f l u o r i d e  dose  t o  20 mg/day. The o t h e r  

i n n o v a t i o n  i n  t h e  s c h e d u l e  i s  t o  i n c o r p o r a t e  n e u t r o n  a c t i v a t i o n  

a n a l y s i s  f o r  c a l c i u m  i n  t h e  p r o t o c o l .  T h i s  l a t e r  procedure  has  

a l r e a d y  been approved  of by t h e  C l i n i c a l  I n v e s t i g a t i o n  Corrmittee 

(CIRC 3 6 )  f o r  p a t i e n t s  w i t h  advanced s e n i l e  o s t e o p o r o s i s .  
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DATE: 9 / 2 1 / 7 2  

T O  : C I R C  1 O C  f i l e  

FROM : S. H. Cohn r f h ,  
S U B J E C T  : 

T h i s  i s  t o  fo rma l ly  conf i rm t h e  i n c o r p o r a t i o n  o f  t h e  Committees 
proposed addendum t o  C I R C  1 O C :  “ I n  t h e  case o f  t hose  p a t i e n t s ,  who 
p a r t i c i p a t e  i n  s t u d i e s  invo lv ing  m u l t i p l e  doses  o f  r a d i o i s o t o p e s  
and/or  r a d i a t i o n  due t o  neu t ron  a c t i v a t i o n ,  t h e  cumulat ive r a d i a t i o n  
dose  w i l l  remain w i t h i n  t h e  p e r m i s s i b l e  l e v e l s  as e s t a b l i s h e d  by t h e  
AEC g u i d e l i n e s ”  as  r eques t ed  i n  memorandum o f  D r ,  K .R .  R a i ,  9 /24 /69 .  
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