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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

D A T E  : March 23, 1982 

HSRC, Dr. Chanana TO : 

A. Harrison, J. Matkovich 
D.C. Borg 

Tk%--f 
SUBJECT: Inactive CIRC 

On March 21, 1982, CIRC 10A entitled "Studies of Calcium Kinetics in Man" 
and consent 414 were declared Inactive. 
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HOSPITAL OF THE M E D I C A L  RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upton, N e w  York 1 1  973 

CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION 

-414- 

PAV. - 

O.P. - 

1.M.- 

I understond that research patients of the Hospital of the Medical Research Center, Brookhaven Notional Laboratory, ore asked 
to porticipote in procedures and studies not established as current medical practice but which are undertaken to discover and evaluate 
new methods of diagnosis and treatment of certain diseases and to study the nature o f  a disease, o r  the effectiveness of current 
methods of treatment, in the hope that o better understanding wil l  lead to more effective control and even i i s  eradication. 

I understand that the procedure explained below i s  experimental, and that at the present time no assurance can be given hat my 
participation will be directly beneficial to me. I have been informed that the timing and sequence of ihe study may not bereveoled to me. 

The following has been stated to me by Dr. .......................................................... : 
The p r o c e d u r e  t o  b e  performed "Study of Calcium K i n e t i c s  (47Ca)"  i n v o l v e s  t h e  in t ra -  

enous i n j e c t i o n  of a s m a l l  d o s e  o f  r a d i o a c t i v e  c a l c i u m  (4-'Ca). The s m a l l  d o s e  of  r a d i o -  
a l c i u m  ( a b o u t  20 micro  c u r i e s )  and t h e  s h o r t  r a d i o l o g i c a l  h a l f - l i f e  o f  t h i s  r a d i o i s o t o p e  
109 h o u r s )  g i v e  a r a d i a t i o n  exposure  t o  t h e  i n d i v i d u a l  (0.07 r a d s  t o  t h e  who le  body; 0-37 
a d s  t o  t h e  bone marrow) which is  comparable  t o  many s t a n d a r d  d i a g n o s t i c  r a d i o g r a p h i c  pro-  
e d u r e s .  T h i s  l a s t  r a d i a t i o n  e x p o s u r e  i s  2 t o  3 t i m e s  t h e  normal background r a d i a t i o n  
e c e i v e d  by an i n d i v i d u a l  i n  o n e  y e a r .  

T h i s  p r o c e d u r e  i s  e x p e r i m e n t a l  i n  t h e  s e n s e  t h a t  i t  i s  n o t  u t i l i z e d  i n  r o u t i n e  
t u d i e s  of  d i s o r d e r s  o f  c a l c i u m  metabol ism.  However, i t  gives  un ique  i n f o r m a t i o n  a b o u t  thi 
u r n o v e r  o f  t h e  c a l c i u m  o f  t h e  human organism.  The p r o c e d u r e  has been a p p l i e d  f o r  several  
ears t o  a b e t t e r  u n d e r s t a n d i n g  o f  several  m e t a b o l i c  bone d i s e a s e s  o r  c l i n i c a l  c o n d i t i o n s .  

The a t t e n d a n t  d i s c o m f o r t s  and r i s k s  d e r i v e d  from t h e  ve in  p u n c t u r e  n e c e s s a r y  f o r  t h e  
n j e c t i o n  47Ca and f o r  s e v e r a l  blood samples  ( a p p r o x i m a t e l y  2 m l  ( c c )  o f  plasma per  day  up 
o t e n  d a y s )  are  the  r emote  p o s s i b i l i t y  o f  p a i n ,  b l e e d i n g  o r  i n f e c t i o n  a t  t h e  s i t e  of the 
e i n  p u n c t u r e s .  

r i n e  samples  and t o  receive a small  d o s e  o f  c a l c i u m  supplement  by mouth d u r i n g  a p p r o x i -  
a t e l y  8-10 days .  No d i r e c t  b e n e f i t  shou ld  be  e x p e c t e d  w i t h  t h i s  t e s t .  T h e r e  is  no 
p p r o p r i a t e  a l t e r n a t i v e  p rocedure .  

In a d d i t i o n ,  you w i l l  b e  r e q u e s t e d  t o  keep a c o n s t a n t  d i e t  f o r  2 d a y s ,  t o  c o l l e c t  24-1 

I have been advised that i f  I wish a more detailed explanation of ony o f  these matters it will be given. ( I f  odditional information 
i s  given, a summary should be ottoched.) I understond that in the event of physical injury resulting from the research procedures rnedi- 
cal treotrnent will be provided free of charge; however monetary compensation i s  not available. 

I understand I am free to withdraw my consent and discontinue participation in this activity at any time, without prejudice to me. 

I have read the foregoing and hereby consent to participate in this procedure. 

PATIENT'S NAME 

SIGNED BY: 

(Patient and, when necessary, Legal Guardian) (Date) 

WITNESS: 
(Date] 

I ,  the undersigned, herewith offirm that I hove explained the above to Mr. (Mrs.) (Miss) 
and I am willing to answer further inquiries. 

M.D. DATE 

Form 1913C Rcv. -414- 
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HOSPITAL OF THE MEDICAL RESEARCH CENTER, 

BROOKHAVEN NATIONAL LABORATORY 
Upton, New York 1 1973 

ClRC No .  - I 10A 

PURPOSE OF REVIN;/: 

TITLE: 

CLINICAL INVESTIGATION AUTHORIZATION FORM 
0 INITIAL 0 ADDENDUM 

S t u d i e s  of Calcium K i n e t i c s  i n  Man 
0 REVISION gjj RECERTIFICATION 

0 REACTIVATION 

TO CHAIRMAN, HSRC. 
THE PROPOSAL FOR CLINICAL INVESTIGATION IDENTIFIED B Y  THE ABOVE ClRC NUMBER A N D  TITLE IS FORWARDED HEREWITH FOR REVIEW AND RECOMMENDATION. 

/ ./& ,y 

I 
Z B A W  / Dot: 

Annual R e c e r t i f i c a t i o n  

Ac t ing  Chairkon, Medical Department 

TO CHAIRMAN, MEDICAL DEPARTMENT: 

THE HSRC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON L/z A N D  RECOMMENDS 

WITH THE FOLLOWING MODIFICATIONS: 

i 
- -  

4, 
r'l - .  

. - -  

J. BATEMAN, Alternate 

C.W. FLOOD, Alternote 

44, 
c 

D.R. CHRlSrMAN K. BArcHELon, Alternate 
. - 2 -  -~ 

,. I-gjQ- LQ-V, ' \  - 
C.B. MEINHOLD L. OWEN, Alternate H.R. CONNELL - 

.&L &&, 7 t;l L&- 2- 

E.P. CRONKITE W. SHREEVE, Alternate c/ M MILLER 

L. SBARRA D.D JOEL, Alternote P CnAmaA, Alternate 

TO D r s .  Vaswani & Cohn, 

THE A B d m  TITLED AND NUMBERED PROPOSAL IS Approved SUBJECT TO THE FOLLOWING. 
-.i 

-9 Consent 414 w i l l  be used on t h i s  C I R C  ( r e p l a c e s  consen t  359 t h a t  i s  now i n a c t i v e )  
-3 
LT 
-4 
(3 

3 / 4 / 8 1  
Date 

cc:  D r .  Chanana, A .  H a r r i s o n ,  J .  Matkovich 
Form 1936G 



S t u d i e s  of Calcium K i n e t i c s  i n  Man 

RECERTIFICATICN 

0 REA' I1 , ,  

TO CHAl?M;\N. IiS2C. ' I  -_ lvrodificati  
THE PRCPOSAL FOR CLINICAL INVESTIGATION IDENTIFIED BY THE ABOVE CIRC NUMBER A N D  TITLE IS FOkWAkDED HEREWITI-1 I( # I %  1 ,  

' f I 11) KECOk"AAEN2ATION 

Dole < I (  

Change i n  dose  c a l c u l a t i o n s  

TO CHA!Q,MAN, MEDICAL DEPARTMENT 

THE HSPC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON 

WITH THE FOLLOWING MODIFICATIONS 

A N D  RECOMMENDS , a 

. Al~crno!e --_____- - 
I ,  C.B. MEINHO~O 

. Al!crnafe '. , 
___ 

E.P. CRONKIIE 
-__ 

- - 
~ _ _ _ _ _ _ I  L. Sbarra 0.0. JOEL, Alternate - 
To Drs. Zanz i  and Cohn 

T H E  ABOVE TITLED A N D  NUMBERED PROPOSAL IS ,-*-- SUBJECT TO 1HE FOLLOWING 

Approved f o r  annua l  r e c e r t i f i c a t i o n  and m o d i f i c a t i o n  

Consent 359 t o  be  used  on t h i s  C I R C  ( r e p l a c e s  341) 

C C :  A b  

--- 
D C YQK, M D , Choirnr 0 ,  M t c s . . l  I ,  

._ 

Dofc "I -- 
--- , 

ove I n v c s t i g a t o r s ,  D r .  Chanana, A.  H a r r i s o n ,  J. Matkovic!, 
Foi m 1931.' 



0 

0 

e 

0 

O.P. - 

1.M.- 

HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upton, New York 11973 

CONSENT F O R  PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION 

-341- 

I understand that research patients of the Hospital of the Medical Research Center, Brookhaven National Laboratory, are asked 
to participate in procedures and studies not established as current medical practice but which are undertaken to discover and evaluate 
new methods of diagnosis and treatment of certain diseases ond to study the nature of a disease, or the effectiveness of current 
methods of treatment, in the hope that a better understanding will lead to more effective control and even its eradication. 

I understand that the procedure explained below i s  experimental, and that at the present time no assurance can be given that my 
porticipation will be directly beneficial to me. I have been informed that the timing and sequence of the study may not be revealed to me. 

The following has been stated to me by Dr. .......................................................... : 
47 The procedure t o  be performed "Studv of Calcium Kine t i c s  ( Ca)"  involves  the  i n t r a -  

?nous i n j e c t i o n  of  a small dose of r a d i o a c t i v e  calcium (4'Ca). The smal l  dose of rad io-  
n l c i u m  (about 20  micro c u r i e s )  and t h e  s h o r t  r a d i o l o g i c a l  h a l f - l i f e  of this rad io i so tope  
109 hours)  g i v e  a r a d i a t i o n  exposure to t h e  i n d i v i d u a l  ( 0 . q  rads  t o  t h e  whole body; 0.x3: 
sds t o  t h e  bone marrow) which is  comparable t o  many s tandard  d i a g n o s t i c  rad iographic  pro- 
2dures. 
x e i v e d  by an ind iv idua l  i n  one yea r .  

zudies of d i s o r d e r s  of calcium metabolism. However, it g ives  unique information about t he ,  
i rnover  o f  t he  calcium of t h e  human organism. The procedure has been app l i ed  f o r  several 1 
zars t o  a b e t t e r  understanding of s e v e r a l  m e t a b o l i c  bone d i s e a s e s  o r  c l i n i c a l  cond i t ions .  ' 

The a t t e n d a n t  discomforts  and r i s k s  der ived  from t h e  ve in  puncture  Pecessary f o r  t h e  : 
i j e c t i o n  47Ca and f o r  s e v e r a l  blood samples (approximately 2 ml (cc) of  plasma pe r  day up ' 
> t e n  days)  a r e  t h e  remote p o s s i b i l i t y  of p a i n ,  b leeding  o r  i n f e c t i o n  a t  t h e  s i t e  of t h e  1 
:in punc tu res .  

This  las t  r a d i a t i o n  exposure is  2 to  3 t imes the normal background r a d i a t i o n  

This  procedure is experimental  i n  t h e  sense t h a t  it i s  not  u t i l i z e d  i n  r o u t i n e  

1 

i 

I n  a d d i t i o n ,  s e r i a l  samples of u r i n e  and f e c e s ,  n e c e s s i t a t i n g  a cons t an t  d i e t  w i l l  be 
i t a ined .  

There i s  no comparable a l t e r n a t i v e  procedure t o  o b t a i n  t h i s  in format ion .  

I have been odvised that if I wish a more detailed explanation of any of these matters it will be given. (If additional information 
is given, a summary should be attached.) I understand that in the event of physical injury resulting from the research procedures medi- 
cal treatment will be  provided free of charge; however monetary compensation i s  not ovailable. 

I understand I am free to withdraw my consent and discontinue participation in this activity atony time, without prejudice to me. 

e 

0 

I have read the foregoing and hereby consent to participate in this procedure. 

F'ATlENT'S N A M E  

SIGNED BY: 

(Patient and, when necessary, Legal Guardian) (Date) 

WITNESS: 
(Date) 

I, the undersigned, herewith affirm that I have explained the above to Mr. (Mrs.) (Miss) 
and I am willing to answer further inquiries. 

M.D. DATE 
I 

Form 1913C Rev. 1341- \ .  
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N i n u t e s  of t h e  
BKL IIuman S t u d i e s  Review Committee 

February 13, 1980 

P r e s e n t :  D .  Cl i r is tman,  R .  Dorenus,  M. Miller 
Al so  p r e s e n t :  A l t e r n a t e  Chairman - N.P. Rathvon 

A l t e r n a t e s  - K .  B a t c h e l o r ,  P .  Chandra,  C. Flood 
S e c r e t a r y  - C.  Kerr 

Excused: H.  Conne l l ,  E .  C r o n k i t e ,  M. Goldman, L. S b a r r a ,  I. Z a n z i  

The m e e t i n g ,  he ld  i n  t h e  l a r g e  Conference  Room i n  t h e  P led ica l  Department 
of t h e  Medical Research  C e n t e r ,  w a s  called t o  o r d e r  by t h e  A l t e r n a t e  Chairman, 
N.P. Rathvon a t  1400. 

The m i n u t e s  of  t h e  p r e v i o u s  m e e t i n g ,  December 1 2 ,  1979,  w e r e  a c c e p t e d  a s  
d i s t r i b u t e d .  

Committee a p p r o v a l  was g i v e n  f o r  t h e  f o l l o w i n g :  

1. 

2. 

D r .  W o l f ' s  r e q u e s t  t h a t  C I R C  144 b e  r e schedu led  t o  appea r  on t h e  
A p r i l  agenda 
N e w  Sponsor ing  P h y s i c i a n s  on t h e  f o l l o w i n g  C I R C s :  

C I R C  45R - D r .  E r i l l  
56 - D r .  B r i l l  
70  - D r .  B r i l l  

145  - D r .  B r i l l  
146 - D r .  Chandra 
166  - D r .  Chanana 

3. D r .  Rampal be added a s  an  i n v e s t i g a t o r  t o  C I R C  144. 

C I R C  7 4  - " N e u t r o p h i l i c  G r a n u l o c y t o p o i e s i s  i n  Normal  Man and Leukemias" - 
Annual r e c e r t i f i c a t i o n  approved.  

C I R C  108 - "Glucagon i n  t h e  Trea tment  of P a g e t ' s  Disease of Bone" - Annual 

1. I n s e r t  t h e  word "annual"  b e f o r e  "maximum p e r m i s s a b l e  dose" i n  t h e  

2 .  

r e c e r t i f i c a t i o n  was approved p r o v i d i n g  t h e  f o l l o w i n g  c h a n g e s  a re  made: 

f o o t n o t e  of  c o n s e n t  f orin /I355 - "Rad ia t ion  Dose Summary'' 
I n c l u d e  i n  t h e  p r o t o c o l  t h a t  t h e  p a t i e n t  w i l l  b e  encouraged  t o  v o i d  
h i s  o r  h e r  b l a d d e r  a t  t h e  p r o p e r  t i m e .  

C I R C  56  - "Blood P o o l  and Sp leen  Scanning  w i t h  9'nTc-Labeled Red Cells" - 
H S R C ' s  o n l y  recommendation 

Type of P a t i e n t  t o  b e  S tud ied"  t h e  w o r d " p o t e n t i a l l < b e  changed 

Addendum. D r .  A t k i n s '  r e q u e s t  t o  d o  a n  e v a l u a t i o n  of s p l e e n  u p t a k e  of h e a t  
damaged Tc-RBC i n  normal  i n d i v i d u a l s  w a s  approved .  
is  t h a t  i n  "D. 
t o  "po s s i b 1 y :' 
/--- 

_/- --- C I R C  1 O A  - " S t u d i e s  of Calcium K i n e t i c s  i n  Man" - Annual  r c c c r t i f i c a t i o n  
HSRC approved t h i s  C I R C  f o r  a n n u a l  r e c e r t i f i c a t i o n  a s  well and m o d i f i c a t i o n .  

as  f o r  t h e  change i n  d o s e  c a l c u l a t i o n s .  Plr .  Rathvon w i l l  answer D r .  Borg ' s  memo 
of 1/17/80 a s k j n g  i f  HSRC i s  s a t i s f i e d  w i t h  t h e  s t a n d a r d  o p e r a t i n g  p r a c t i c e s  re-  
g a r d i n g  t h e  checking  o f  d o s e  c a l c u l a t i o n s .  The Committee s t a t e d  t h a t  t h e y  were 
s a t i s f i e d  t h a t  a l l  t h e  new c a l c u l a t i o n s  a r e  c o r r e c t  and t h a t  t h e y  w i l l  r e q u e s t  
r e c a l c u l a t i o n s  of d o s e  r a t e s  submi t t ed  p r i o r  t o  1977 .  



BROOKHAVEN NATIONAL L A B O R A T O R Y  

M E M O R A N D U M  

D. C. Borg TO : 

F R O M  : N. A d h v o n ,  Jr. 

SUBJECT: C I R C  10-A  

I n  forwarding  C I R C  10-A t o  HSRC f o r  r e c e r t i f i c a t i o n ,  you noted t h e  
r e c a l c u l a t i o n  of dosages involved  and invited our  a t t e n t i o n  t o  the impl i -  
c a t i o n  of such  r e c a l c u l a t i o n s .  

The Committee i s  s a t i s f i e d  t h a t  t h e  new c a l c u l a t i o n s  are p rope r  and 
are  based  on more up-to-date methods of c a l c u l a t i o n .  

To e n s u r e  that a l l  human subjects being  exposed t o  r a d i a t i o n  i n  t h e  
cour se  of r e s e a r c h  are q iven  a c c u r a t e  i n f o r m a t i o n ,  t h e  Committee r e q u e s t s  
t h a t  r e c a l c u l a t i o n  -_-- of dose rates be done s i m i l a r l y  f o r e a c h  pDce2areAn- 
Golving rat.6s based on calculZCl%-ns made p r i o r  t o  1977. 

- 

- 
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1 ClRC No.  
-I n h  1 

OF THE MEDICAL RESEARCH CENTER, 
.L \ l f i  OOKHAVEN NATIONAL LABORATORY 

1 Upton, N e w  York 11973 
PURPOSE OF REVIEW. 

0 ADDENDUM 
c LI N I c A L INVEST I G AT I o N AU TH o ~1 U T  10 N FORM 

INITIAL TITLE: 

S t u d i e s  of  Calcium K i n e t i c s  i n  Man 0 REVISION a RECERTIFICATION 

WITH THE FOLLOWING MODIFICATIONS: 

A 

A 

V 
L. OWEN, Alternote C R MEINHOLD 

D.D. JOEL, Alternote K. KNUDSEN - 

TO D r .  Zanzi ,  Cohn, and Babu, 

Consent 3 4 1  w i l l  be used on t h i s  C I R C .  Consent 234 i s  now inactive* 

SUBJECT TO THE FOLLOWING: THE ABOVE TITLED A N D  NUMBERED PROPOSAL IS Approved 



HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upton, N e w  York 1197.3 

CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION 

-341-  

PA". __ 

O.P. __ 

1.M.- 

I understand that research patients of the Hospital of the Medical Research Center, Brookhaven National Laboratory, are asked 
to participate in procedures and studies not established as current medical practice but which are undertaken to discovzr and evaluate 
new methods of diagnosis and treatment o f  certain diseases and to study the noture of a disease, o r  the effectiveness of current 
methods of treatment, in the hope that a better understanding will lead to more effective control and even its eradication. 

I understand that the procedure explained below i s  experimental, ond that a t  the present time no assurance can be given that my 
participation wil l  be directly beneficial to me. I have been informed that the timing and sequence of the study mgy not be revealed to me. 

The following has been stated to me by Dr. .......................................................... : 

The procedure  t o  be  performed "Study of Calcium K i n e t i c s  (47Ca)" invo lves  t h e  i n t r a -  
Jenous i n j e c t i o n  of a s m a l l  dose of r a d i o a c t i v e  calcium (47Ca) .  The s m a l l  dose of r a d i o -  
zalcium (about  20 m i c r o  c u r i e s )  and t h e  s h o r t  r a d i o l o g i c a l  h a l f - l i f e  o f  this r a d i o i s o t o p e  
(109 hour s )  g i v e  a r a d i a t i o n  ex,wsure to t h e  i n d i v i d u a l  (0.03 r a d s  t o  t h e  whole body; 0.03 
rads t o  t h e  bone marrow) which i s  comparable t o  many s t a n d a r d  d i a g n o s t i c  r a d i o g r a p h i c  pro-  
:edures. 
received by an i n d i v i d u a l  i n  one y e a r .  

i t u d i e s  of d i s o r d e r s  of calcium m e t a b o l i s m .  However, it g i v e s  unique informat ion  about  thi 
x r n o v e r  of t h e  calcium of t h e  human organism.  The procedure has  been a p p l i e d  f o r  s e v e r a l  
rears  t o  a better unders tanding  of s e v e r a l  metabol ic  bone d i s e a s e s  o r  c l i n i c a l  c o n d i t i o n s .  

The a t t e n d a n t  d i scomfor t s  and r i s k s  d e r i v e d  from t h e  v e i n  punc tu re  r .ecessary f o r  t h e  
i n j e c t i o n  47Ca  and for s e v e r a l  blood samples (approximately 2 m l  (cc)  of plasma per day up 
:o t e n  days)  a r e  t h e  remote p o s s i b i l i t y  of  p a i n ,  b leeding  or i n f e c t i o n  a t  t h e  s i t e  of t h e  
rein punc tu res .  

)b ta ined .  

Th i s  l as t  r a d i a t i o n  exposure i s  2 t o  3 t imes  t h e  normal background r a d i a t i o n  

T h i s  p r o c e d u r e  i s  exper imenta l  i n  the sense  t h a t  it i s  n o t  u t i l i z e d  i n  r o u t i n e  

I n  a d d i t i o n ,  s e r i a l  samples of u r i n e  and f e c e s ,  n e c e s s i t a t i n g  a c o n s t a n t  d i e t  w i l l  be 

There is no comparable a l t e r n a t i v e  procedure  t o  o b t a i n  t h i s  i n fo rma t ion .  

I have been advised that if I wish a more detailed explanation of any of these matters it will be given. (If additional information 
is given, a summary should be attached.) I understand that in the event o f  physical injury resulting from the research procedures medi- 
cal treatment will be provided free of charge; however monetary compensation i s  not available. 

I understand I om free to withdraw my consent and discontinue participation in this activity at any time, without prejudice to me, 

I have read the foregoing and hereby consent to participate in this procedure. 

PATIENT'S NAME 

SIGNED BY: 

(Patient and, when necessary, Legal Guardian] (Date) 

W I T N E S S  
(Date) 

I, the undersigned, herewith affirm that I have explained the above to Mr. (Mrs.) (Miss) 
and I am willing to answer further inquiries. 

M D  DATE 

Form1913C Rev. -341- I f 1 13 ?;rb 



Minutes  of t h e  
BEL Human S t u d i r s  Review Corn15 t tee 

May 9 ,  1979 

P r e s e n t :  D. Borg, H. Conne l l ,  PI. N i l lc r ,  N .  Rathvon 
A l s o  p r e s e n t :  

E s c u s e d :  D. Chr i s tman,  R. Dorcmus, K. Knudsen, I. Z s n z i  
Absent:  L. &?en 

A l t e r n a t e s  - P. Chandra,  C .  F lood ,  71. Coldiinn, G.  ?r ice ,  J. S t o n e  
S e c r e t a r y  - C.  K e r r  

The mee t ing ,  h e l d  i n  t h e  l a r g e  Conference  Room i n  the Y e d i c a l  D 2 p a r t r e n t  
of t h e  P led ica l  Research  C e n t e r ,  was ca l led  t o  o r d e r  by Yr. Rathvon a t  1400. 

The m i n u t e s  of the p r e v i o u s  mee t ing  11 A p r i l  1979 ,  viere a c c e p t e d  as 
d i s t r i b u t e d .  

A l l  of t h e  fo l lo r J ing  C I R C ' S  were approved f o r  annual  r e c e r t i f i c a t i o n :  

C I R C  3 G G  - "Epidemiology of Post-Menopausal O s t e o p o r o s i s  - P r e v e n t i o n  

C I R C  70 - " D e t e c t i o n  of Impa i red  P u l m o n a q  F u n c t i o n  t . r i th  PIass -Spec t roernphic  

C I R C  96 Rev.2 - "Long Term S tudy  of  O s t e o p o r o s i s  and J m p e r f e c t a  Ta rda  (OTT) 

CIRC 113 - "Labe l ing  of Blood Elements  w i t h  R a d i o a c t i v e  N u c l i d e s "  
C I R C  146 - "DNA R e p a i r  - Human and _-  E c o l i  Pho to  R e a c t i v a t i n g  Enzymes" 
C I R C  152 - "Pho to r . eac t iva t ion  i n  Human Skin" 
C I R C  153 - "Epidemiology of Magnet ic  E f f e c t s  on I1u;iians" 

w i t h  Es t rogens"  

Tracer Technique" 

i n  Adults"  

- 

C I R C  165 - A new p r o p o s a l  e n t i t l e d  " D i u r n a l  V a r i a t i o n s  i n  E r y t h r o p o i e t i n  
Levels  and t h e  E f  f e c t  o f  E x e r c i s e  on E r y t h r o p o i e t i n  Levels" was approved .  

C I R C  154  - "The E f f i c a c y  of Biofeedback  f o r  t h e  Trzatment  of  E s s e n t i a l  
I Iyper tens ion"  - Annual r e c e r t i f i c a t i o n  approved .  HSRC s u g g e s t s  t h a t  the Sm% 
Consent  be changed t o :  B e n e f i t s  expec ted :  p o s s i b l e "  i n s t e a d  of " s i g n i f i c a n t " ;  
a s e n t e n c e  b e  addcd r e l a t i n g  t o  t h e  t r e a t m e n t  and compznsa t ion  t o  h e  p r o v i d e d  
i f  p h y s i c a l  i n j u r y  o c c u r s .  

II 

CIRC 15 Rev. - " C l i n i c a l  Use of "?c S u l f u r  C o l l o i d "  - Annual  r e c e r t i f i c a t i o n .  
Approved p r o v i d i n g  Consent  275 i n c l u d e ;  t h e  a c t u a l  dosage  and m o u n t  o f  a c t i v i t y  
g iven .  

It was t h e  consensus  of t h e  Committee that  c l i n r c a l  p r o c e d u r e s  n o t  invol .ved 
i n  r e s e a r c h  need n o t  be reviewed.  The Chairman promiszd t o  review t h i s  mattcr.  

C I R C  63 Rev. - "Eva lua t ion  of Iod ine -123  as S o d i m  I o d i d e "  - Annual recer t i -  
f i c a t i o n .  Approved w i t h  t h e  i o l l o w i n g  m o d i f i c a t i o n :  Consent  236 s ta te  t h e  
r a d i a t i o n  dose  and amount O F  a c t i v i t y  g ivcn .  T h e  Corninittee a l s o  q u e s t i o n e d  
whether  t h i s  matcr ia l  i s  c a r r i e r  f r e e .  - 

C I R C  l O A  - " S t u d i e s  of C a ]  cium K i n e t i c s  i n  Flan" - Annua l  r c c e r t i f i c a L i o n .  
T h e  Conmit tce  s u g g e s t s  t h a t  Consent  2 3 4  s t a t e  l iha t  t h e  r a d i o a c t i v e  dose i s  and 
wh2t t h i s  anlounts  t o  i n  terms of norma1 background o r  p e r m i s s i b l e  exposure  t o  
a r a d i a t i o r :  t io rker .  Pending  these clianges t h e  CIllC was approved .  



ClRC N o  9! 0 
HOSPITAL OF THE MEDICAL RESEARCH CENTER, 

B R O O K H A V E N  N A T I O N A L  LABORATORY 
Upton,  N e w  Y o r k  11973 

PURPOSE OF REVIEW 
CLINICAL INVESTIGATION AUTHORlZATlON FORM 

0 INITIAL 0 ADDENDUM 

0 REVISION RECERTIFICATION 

TITLE 

S t u d i e s  of C a l c i u m  K i n e t i c s  i n  Man 

0 REACTIVATION 

TO CHAIRMAN HSRC 
THE PROPOSAL FOR CLINICAL INVESTIGATION IDENTIFIED BY THE ABOVE ClRC NUMBER A N D  TITLE IS FORWARDED HEREWITH FOR REVIEW AND RECOMMENDATION 

v7%+-?n- 
Date 

Annual R e c e r t i f i c a t i o n  -% fYLJD- 
E P CRONKITE, M D , Chalrman, Medlcal Deparrnent 

A N D  RECOMMENDS * TO CHAIRMAN, MEDICAL DEPARTMENT 

THE HSRC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON 

WITH THE FOLLOWING MODIFICATIONS 

U. REINCKE, Alternate 

N.P. RAIHVON, JR.. Choirman 

:' H.R. CONNELL , . L. OWEN, Alternate C.B. MEINHOLD 

h 

D.C. BORG 

'p. CHANDRA, Alternate D.D. JOEL, Alternate 

TO D r s .  Zanz i ,  Cohn, Kapoor and Babu, 

THE ABOVE TITLED AND NUMBERED PROPOSAL IS Approved SUBJECT TO THE FOLLOWING: 

Consent  # 234 t o  be used  on t h i s  C I R C .  

cc: D r .  Chanana, J.  Matkovich,  A .  



HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upton, New York 11 973 

CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION 

PAV. __ 
i 

O.P. __ 

1.M.- 

0 

e 

0 

-234- l l  
I understand that research patients of the Hospital of the Medical Research Center, Brookhaven National Laboratory, are asked 

to participate in procedures and studies not established as current medical practice but which are undertaken to discover and evaluate 
new methods of diagnosis and treatment of certain diseases and to study the nature of a disease, or the effectiveness of current 
methods of treatment, in the hope that a better understanding will lead to more effective control and even its eradication. 

I understand that the procedure explained below is  experimental, and that at the present time no assurance can be given that my 
participation will be directly beneficial to me. I have been informed that the timing and sequence of the study may not be revealed to me. 

The following has been stated to me by Dr. .......................................................... : 

The procedure to be performed "Study of Calcium Kinetics (47Ca)1t involves the 
intravenous injection of a small dose of radioactive calcium (47Ca). 
radiocalcium (about 20 micro curies) and the short radiological half-life of this radio- 
isotope (109 hours) give a radiation exposure to the individual which is comparable to a 
standard diagnostic radiographic procedure. 

The small dose of 

This procedure is experimental in the sense that it is not utilized in routine studii 
2f disorders of calcium metabolism. However, it gives unique information about the turn- 
wer of the calcium of the human organism and may guide my physician in prescribing 
treatment for me. The procedure has been applied for several years to a better under- 
j tanding @ several metabolic bone diseases or clinical conditions,. 

0 
The attendant discomforts and risks deriv d from the vein puncture necessary for ,----% the injection 47Ca and for several blood,smaples (approximately 2 ml (cc) of plasma 

ier day up to ten days) are the remote possibility of pain, bleeding or infection a t  
:he site of the vein punctures. 

- -- 
In addition, serial samples of urine and feces, necessitating a constant diet. 

There is no comparable alternative procedure to obtain this information. 

I have been advised that i f  I wish a more detailed explanation of any of these matters i t  will be given. (If cdditional information 
is  given, a summary should be attached.) 

I understand I am free to withdraw my consent and discontinue participation in this activity at any time, without prejudice to me. 

I have read the foregoing and hereby consent to participate in this procedure. 

PATIENTS NAME 

SIGNED a x  
(Patient and, when necessary, Legal Guardian) (Date) 

WITNESS: 
(Dote) 

I, the undersigned, herewith affirm that I have explained the above to Mr. (Mrs.) (Miss) - . -  

and I am willing to answer further inquiries. 

M D  DATE 



Ninu tes  of t h e  

BNL Human S t u d i e s  Review Committee 

11 Hay 1977 

P r e s e n t :  A.  Ansari ,  D. C h r i s m a n ,  H. Connel l ,  R. DOremus, R. Love, N.P. Rathvon, 

A l s o  p r e s e n t :  A l t e r n a t e  - L. Owen 
S e c r e t a r y  - C. Kerr 

Absent:  D.C. Borg 
Excused: C. Meinhold 

I. Zanzi 

The meet ing w a s  h e l d  i n  t h e  Large Conference Room of t h e  Medical Research 
C e n t e r  and c a l l e d  t o  o r d e r  by M r .  Rathvon a t  1405. 

The minutes of t h e  p rev ious  meeting h e l d  on 9 March 1977 were accepted 
as d i s t r i b u t e d .  

A l l  of t he  f o l l o w i n g  C I R C ' S  were approved f o r  annual  r e c e r t i f i c a t i o n :  

CIRC# T i t l e  

15 Rev. C l i n i c a l  Use o f  "Tc S u l f u r  C o l l o i d  

26 Rev. Technetium-9% Labeled Human Serum Albumin (produced by the  
s t annous  i o n  method) : 99mTc-SHA(Sn) 

42 18F Bone Scanning 

62 Medical  S t u d i e s  of  M a r s h a l l e s e  People A c c i d e n t a l l y  Exposed t o  
Rad ioac t ive  F a l l o u t  i n  1954 

63 Rev. E v a l u a t i o n  of Iodine-123 as Sodium I o d i d e  

70 D e t e c t i o n  of Impaired Pulmonary Func t ion  w i t h  Mass-Spectrographic 
T r a c e r  Technique 

113 Labe l ing  o f  Blood Elements w i t h  Rad ioac t ive  Nuc l ides  

123 C l i n i c a l  and Metabo l i c  E v a l u a t i o n  of t h e  Response o f  Renal 
Osteodystrophy t o  t h e  Treatment of Diet;  25 Hydroxychole- 
c a l c i f e r o l ;  1 -a lpha  Hydroxyca lc i f e ro l  and 1,25 Dihydroxy- 
c h o l e c a l c i f e r o l  

136 E v a l u a t i o n  Human C a l c i t o n i n  BA 47175 Treatment of Pagen t ' s  Disease 
of  Bone 

C I R C  10A Rev. "S tud ie s  of Calcium K i n e t i c s  i n  Man" and C I R C  108 "Glucagon i n  
t h e  Treatment of P a g e t ' s  Disease of Bone" were approved f o r  annual r e c e r t i f i c a t i o n  
p r o v i d i n g  t h a t  t h e  t h i r d  paragraph on consen t  form 175 b e  changed t o  read:  

"The a t t e n d a n t  d i scomfor t s  and risks d e r i v e d  from t h e  v e i n  puncture 
necessa ry  f o r  t h e  i n j e c t i o n  o f  47Ca and f o r  s e v e r a l  blood samples 
(approximately 2 ml ( cc )  of plasma pe r  day up t o  t e n  d a y s )  are  t h e  
remote p o s s i b i l i t y  of p a i n ,  b l eed ing  o r  i n f e c t i o n  a t  the s i t e  of t h e  
v e i n  punc tu res .  ' I  

I f 13580 



I 

HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
B R O O K H A V E N  N A T I O N A L  LABORATORY 

Upton, N e w  York 11973 

CLINICAL INVESTIGATION AUTHORIZATION FORM 
TITLE: 

S t u d i e s  o f  Calcium K i n e t i c s  i n  Man 

ClRC No. 

10 A .  Rev. 
PURPOSE OF REVIEW: 

0 ADDENDUM 0 INITIAL 

@ RECERTIFICATION 0 REVISION 

c] REACTIVATION 

TO CHAIRMAN, HSRC. 
THE PROPOSAL FOR CLINICAL INVESTIGATION IDENTIFIED BY THE ABOVE ClRC FOR REVIEW AND RECOMMENDATION. 

Date 

Annual R e c e r t i f i c a t i o n  
E.P. CRONKITE, M.D., Chairman, Medical Deparment 

A N D  RECOMMENDS 

TO CHAIRMAN, MEDICAL DEPARTMENT: 

THE HSRC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON 

WITH THE FOLLOWING MODIFICATIONS: 

I n v e s t i g a t i o n a l  Consent #175 s h o u l d  be  r e v i s e d  t o  r ead :  

3 r d  pa rag raph  The a t t e n d a n t  d i s c o m f o r t s  and r i s k s  d g r i v e d  from t h e  v e i n  
p u n c t u r e  n e c e s s a r y  f o r  t h e  i n j e c t i o n T  Ca and f o r  s e v e r a l  
blood samples  ( approx ima te ly  2 m l  (cc) o f  plasma p e r  day 
up t o  t e n  d a y s )  are t h e  remote p o s s i b i l i t y  of  p a i n ,  b l e e d i n g  
o r  i n f e c t i o n  a t  t h e  s i t e  o f  t h e  v e i n  p u n c t u r e s .  

U. REINCKE, Alternate 

D.D. JOEL, Alternale C.W. FLOCD, Alternate 

N.P. RATHVON, JR., Chairman DOREMUS J.P. STONE, Alternate 

L.D. HAMILTON (Alternote Chairman) d l ~ .  CHRISTMAN G.A. PRICE, Alternate 

H.R. CONNELL [ j  0 C.B. MEINHOLD L. OWEN, Alternate 
$ -,--' n. A 

D.C. BORG W. SHREEVE, Alternate 
? 

R.A. Love A. UPTON, Allernate I. L N Z I  

TO Drs. Zanz i ,  Cohn, Babu, K a l i c i ,  Brennan, 

THE ABOVE TITLED AND NUMBERED PROPOSAL IS Approved SUBJECT TO THE FOLLOWING: 

I n v e s t i g a t i o n a l  consenz  $1234 t o  be used on t h i s  C I R C  ( r e p l a c e s  8175). 

\ 1 1 1 9 5 8 1  
E.P. CRONKITE, M.D., Chairman, Medical Department Date 

c c :  D r .  Chanana, A. H a r r i s o n ,  J. Xatkovich  



I; 
HOSPITAL OF THE MEDICAL RESEARCH CENTER, 

BROOKHAVEN NATIONAL LABORATORY 
Upton, New Yo& 1 1973 

CLINICAL INVESTIGATION AUTHORIZATION FORM 
TITLE: 

Studies of Calcium Kinetics 

ClRC No. 

PURPOSE OF REVIEW: 

[3 INITIAL 0 ADDENDUM 

5 REVISION a RECERTIFICATION 

0 REACTIVATION 

TO CHAIRMAN, CIRC. 

THE PROPOSAL FOR CLINICAL INVESTIGATION IDENTIFIED BY THE ABOVE ClRC NUMBER A N D  TITLE IS FORWARDED HEREWITH FOR REVIEW AND RECOMMENDATION. 

$ $ p m  / 7  @D&?< >/  
Date E.P. CRONKITE, M.D., Chairman, Medical Deparment 

TO CHAIRMAN, MEDICAL DEPARTMENT: 

THE ClRC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON 

WITH THE FOLLOWING MODIFICATIONS: 

66 rs I 0, A N D  RECOMMENDS C7,-fl,-* / a/( 

R. DOREMUS 

A.D. CHANANA, Alternote 

L. OWEN, Alternate H.R. CONNELL 

H, SUSSKIND, Alternate D.D. JOEL 

I. ZANII, Alternate 

A Q . p X U T P r l  SUBJECT TO THE FOLLOWING: THE ABOVE TITLED AND NUMBERED PROPOSAL I S  

Investigational consent #175 to be used on this C I R C  which replaces consent #74. 

\ 

t 1 1 9 5 8 2  
E.P. CRONKITE, M.D., Chairman, Medical Deportrneh / L  Qd76 Date 

- 
ClRC Form 1 7/25/75 cc : Above investigators , Dr. Chanana, J. Holder, A. Harrison, J. Matkovich, Clio 
- ^^ , "  



CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL .INVESTIGATION 

Form 19138 -175- t i  1 9 5 8 3  

PAV. __ 
I 

HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upion, New York 1 1973 O.P. - 
1.M.- 

-175-  

I understand that research patients of the Hospital of the Medical Research Center, Brookhaven National Labora:ory, ore csked 
to participate in procedures and studies not established as current medico1 practice But which are undertoken to discover ana evaluo:e 
new methods of diagnosis and treatment of certain diseases and to  study the nature of a disease, or the effectiveness of currenf 
methods of treatment, in the hope that a better understonding will lead to more effective control and even i t s  eradication. 

I understand that the procedure explained below i s  experimental, and that at the present time no assurance can be given thar my 
participation will be directly beneficial to me. I have been informed that the timing and sequence of the study may not be revealed to me. 

The following has been stated to me by'Dr. ........................................................... . .  

The p r o c e d u r e  t o  be performed "Study of  Calcium K i n e t i c s  (47Ca)" i n v o l v e s  t h e  
i n t r a v e n o u s  i n j e c t i o n  df a s m a l l  dose  o f  r a d i o a c t i v e  ca l c ium (47Ca). 
r a d i o c a l c i u m  (abou t  20 micro c u r i e s )  and t h e  s h o r t  r a d i o l o g i c a l  h a l f - l i f e  of t h i s  r a d i o -  
i s o t o p e  (109 h o u r s )  g ive  a r a d i a t i o n  exposure  t o  t h e  i n d i v i d u a l  which i s  comparable t o  a 
s t a n d a r d  d i a g n o s t i c  r a d i o g r a p h i c  procedure .  

The s m a l l  dose of 

' This p rocedure  i s  expe r imen ta l  i n  t h e  s e n s e  t h a t  i t  i s  n o t  u t i l i z e d  i n  r o u t i n e  s t u d i e :  
of  d i s o r d e r s  of  calcium metabol ism.  However, i t  g i v e s  unique  i n f o r m a t i o n  about  t h e  t u r n -  
over  o f  t h e  c a l c i u m  of t h e  human organism and may gu ide  my p h y s i c i a n  i n  p r e s c r i b i n g  
t r e a t m e n t  f o r  m e .  The p rocedure  has  been a p p l i e d  f o r  s e v e r a l  y e a r s  t o  a b e t t e r  under-  
s t a n d i n g  t o  s e v e r a l  me tabo l i c  bone d i s e a s e s  o r  c l i n i c a l  c o n d i t i o n s .  

* 

The a t t e n d a n t  d i s c o m f o r t s  and r i s k s ,  apa r t  f rom t h e  t h e o r e t i c a l  r i s k  a s s o c i a t e d  wi th  
any amount of  r a d i a t i o n ,  d e r i v e  from t h e  v e i n  p u n c t u r e  necessa ry  f o r  t h e  i n j e c t i o n  47Ca 
and f o r  s e v e r a l  blood s a m p l e s  ( approx ima te ly  2 m l  ( c c )  of plasma p e r  day  up t o  t e n  d a y s ) .  ' 

There i s  ' t h e  remote p o s s i b i l i t y  o f  p a i n ,  b l e e d i n g  o r  i n f e c t i o n  a t  t h e  s i t e  of t h e  v e i n  
punc tu res .  

I n  a d d i t i o n ,  ' s e r i a l  samples  of  u r i n e  and f e c e s ,  n e c e s s i t a t i n g  a c o n s t a n t  d i e t .  

There i s  no comparable a l t e r n a t i v e  p rocedure  t o  o b t a i n  t h i s  i n f o r m a t i o n .  

. I have been advised that if I wis'l a more detailed explanation of any of these motters it will be given. (If additional informatior. 
i s  given, a summary should be attached.) 

1 understand I am free to withdraw my consent and discontinue participation in this activity at ony time, without prejudice to me. 

I have read the foregoing and hereby consent to participate in this procedure. 

PATIENT'S NAME 

SIGNED BY: 

(Patient and, when necessary, Legal Guardian) (Date) ' 

WITNESS: 
(Date) 

I ,  the undersigned, herewith affirm that I have explained the above to Mr.  (Mrs.) (Miss) 
and 1 am willing to answer further inquiries. 

M.D. DATE 



w .Minutes 
of  t h e  

BNL Human S t u d i e s  Review Committee 

- 

," and annual  r e c e r t i f i c a t i o n ,  After a l e n g t h y  d i s c u s s i o n  t h e  Committee dec ided  

10 February 1976 

P r e s e n t :  N.P. Rathvon, Jr . ,  A . N .  Ansari, D.C. Borg, D.R. Chris tman,  H.R. Connel l ,  
R. Doremus, I. Zanzi 

Also p r e s e n t :  A l t e r n a t e s  - C.W. Flood, L.D. Hamilton 
Others  - C. Kerr 

The meet ing w a s  h e l d  i n  t h e  H o s p i t a l  Conference Room of  t h e  Medical  
Research Center  and c a l l e d  t o  o r d e r  by M r .  Rathvon a t  1400 h r s .  

The minutes  of t h e  p rev ious  meet ing ,  20 January  1976 were accepted  as 
d i s  t r i b u  t ed . 

C I R C  999 - It i s  noted f o r  t h e  r e c o r d  t h a t  a s p e c i a l  r e q u e s t  t o  do a 
c l i n i c a l  s t u d y  on a 13 year o l d  c h i l d  w i t h  a q u e s t i o n  of Meckel ' s  d i v e r t i c u l u m  
w a s  approved on January  28, 1976. 

4 )  number of  doses  g iven  p e r  p a t i e n t .  
, , 

-c--.-_ -.-*ca-.--..---h---'- . v 4-4.- 

The Committee agreed w i t h  D r .  Borg ' s  s u g g e s t i o n  t h a t  i t  review g u i d e l i n e s  
w i t h  r e g a r d  t o  r a d i a t i o n  dose i n  d i a g n o s t i c ,  t h e r a p e u t i c  and r e s e a r c h  s t u d i e s .  

C I R C  105, "Study o f  t h e  Effects of Th iaz ide  on E s s e n t i a l  Hypertension",  
p r e s e n t e d  f o r  annual  r e c e r t i f i c a t i o n  w a s  approved s u b j e c t  t o  p r e p a r a t i o n  of  a 
r e v i s e d  consent  on t h e  new form w i t h  te rminology more unde r s t andab le  t o  t h e  
layman. 

M r .  Rathvon asked D r .  Hamilton t o  c h a i r  the nex t  p o r t i o n  of t h e  meet ing  
conce rn ing  C I R C ' s  96R and 36G which had been  f i r s t  reviewed on 1/20/76 when 
Dr. Hamilton had se rved  as Chairman. 

C I R C  96 Rev. , "Long-term Treatment of Os teoporos is"  had been  approved 

The r e v i s e d  consent  w a s  approved by t h e  C o m m i t t e e  and 
on 1/20/76 f o r  t h e  p o r t i o n  concern ing  e s t r o g e n s ,  s u b j e c t  t o  submiss ion  of 
a new consen t  form. 
w i l l  be  numbered 170. 

I I79584 



BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: February 27, 1576 

TO : CIRC 

F R O M  : S. H. Cohn3f.k 

SUBJECT: Review Of CIRC 10A 

Ln response to your request of 2-10-76, we are submitting the 
fol lowing information. 

I . )  a revised patient consent 

2 )  clarification of dose calculation according to the 
new MIRD procedure 

3)  Ca-47 is administered twice to each patient spaced 1 to 
6 months apart 

'r) The type of patient to be selected for this procedure remains 
the same as described in Section D in our Clinical Investiga- 
tion Proposal. 

These patients will be largely uremic patients with os$/"- 
dystrophy receiving various forms of therapy. However any 
patient with a disorder of calcium metabolism may be a sub- 
ject for this procedure. Patients are referred from or also 
studied at NCMC. 

5) It is expected that the kinetic information derived from Lhis 
procedure will assist the physician in directing the individual 
patient's therapeutic program and therefore be of direct benefit 
to the patient. 
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10A Revised 10/7/75 

HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
BROOKHAVEN NATIONAL LABORATORY 

Upton, New York 11973 CLINICAL INVESTIGATION PROPOSAL 

Title: S t u d i e s  of  Calcium K i n e t i c s  

Sponsoring Physician ..Har.o.ld. .LA, . A t k h s . ,  . . , _ _ . .  .._. . _ _ _  Principal In\Testigator .... .. Stant.0n.H .... Cohn ... .... .. .. 

Other Investigators: D r .  Zanzi 
D r .  Abesamis-Research Collaborator-Nassau County Medical Center 

A. Brief Description of Proposed Study. Include general goals and purpose, methods to be used. 
Mention any radiopharmaceuticals and unofficial drugs to be used, abnormal diets or deprivations 
(See E). 

remodeling of t h e  s k e l e t o n ,  p a r t i c u l a r l y  i n  cases o f  d i s t u r b e d  s k e l e t a l  metabolism. 
The comparative k i n e t i c s  of Ca are c h a r a c t e r i z e d  i n  terms o f  a c c r e t i o n ,  exchange and 
b i o l o g i c a l  turnover .  

The purpose of  t h i s  s tudy  i s  t o  e l u c i d a t e  some of  t h e  processes  i n  growth and 

B. Pertinent Information on Related Prior Clinical, Animal and Laboratory Studies. Include quan- 
titative toxicity data for drugs. Cite literature by author, title and publication. 

Sr85 i n  Man, "Radiation R e s .  2: 104, 1963. 
and J.S. Robertson. 

S.H.Cohn, C .  Dombrowski, W.Hauser, H.L. Atkins,  J.  C l i n .  Nutri.21,1246,1968. 

A prev ious  s tudy  of  s i x  p a t i e n t s  i s  r e p o r t e d  i n  "Comparative K i n e t i c s  of  Ca4' and 
S.H. Cohn, S.W. L i p p i n c o t t ,  E.A.Gusmano 

E f f e c t  of High Calcium d i e t  on parameters  of Calcium metabolism i n  o s t e o p o r o s i s ,  

C. Reasons for Performing the Studies on H u m a n  Beings a n d  Approximate Number to be Studied. 

s k e l e t a l  metabolism w i l l  h o p e f u l l y  be  o f  i n d i r e c t  b e n e f i t  to t h e  i n d i v i d u a l  p t s .  

h a s  been found t o  d i f f e r  s i g n i f i c a n t l y .  Number o f  p a t i e n t s  t o  be  s t u d i e d  open. 
D. Type  of Patient to be Studied, Include age range, sex, disease, stage of treatment; inclusion or exclu- 

It i s  d e s i r e d  t o  s tudy  t h e  above parameters  i n  human beings a s  in format ion  on, t h e i r  

These s t u d i e s  have been conducted on lower an imals ,  and t h e i r  s k e l e t a l  metabolism 

. -  

sion of pre nq t or Otentially regnant females legal1 incompetent persons. 
No sp&i? ic  P i m i t a t i o g s  on c a t e g o r i e s  o z p a t i e n t s  are made b u t  most w i l l  be p t s .  

w i t h  v a r i o u s  d i s o r d e r s  o f  ca lc ium metabolism: 
a l though t h e r e  may be p t s .  from o t h e r  h o s p i t a l s  i n  conjunct ion  w i t h  c o l l a b o r a t i v e  
r e s e a r c h  p r o j e c t s .  P t s .  are over  21 y e a r s ,  bu t  pregnant  females are excluded. 

P a t i e n t s  w i l l  be i n p a t i e n t s  g e n e i a l l y ,  

Patients involved in this study are referrals from or also studied at 

Indicate other investigative programs patients in this study ma!. also participate in. 

Nassau County Medical Center 

CIRC 36A, 96R. 
Attach Statement from the institution(s) indicating their review committec approval is currcnt. 

Form 1976 1 t M 5 8 b  . -  
CIKC Form 2 - 1  Key. 5,'12.:74 I'acc I o f 4  



Q 

1 0 A  Rev. 10/7/75 
CLINICAL INVESTIGATION PROPOSAL (Cont'd.) 

E. Dose Schedule for Drugs or Radiopharmaceuticals to be Used. 

F. Details of Special Materials or Procedures. 

1. Is any drug that falls into one or more of the following categories to be used? 

a )  unofficial drug or biological product (drug not listed in the USP or 

b) official drug but for purposes other than those listed? ........................... 
c) official drug in doses exceeding or means of administration differen] 

from those listed?. ................................................................................... 
(An answer "no" to 1, indicates that either no drugs, or only official drugs for 
the listed purposes and'in the listed doses is/are to be used.) 

(If yes, indicate which) 

.......................................................................... 

2.  .4re any unlicensed biological products to be administered? ......................... 

3. Is external or internal radiation other than accepted diagnostic or therapeutic 

procedures to be administered? ............................................................................ 

4. Is a radionuclide to be administered? 
(If no, skip to question 5) 

. .  
* *  ............................................................... 

a )  Specify nuclide and chemical form 
b) Is the radionuclide one not lisced in the USP? .... ............................ 
c) Is the purpose for its use one not listed in the LJSP? .............................. 
d)  Does the dose exceed that listed in the USP? ........................................ 

5. Are any other procedures to be used that exceed the ordinary diagnostic and 
therapeutic measures for the patient concerned and that may entail a hazard. 

47Ca C17 

discomfort or embarassment to the patient? ............. 

* * *6. a. Is a direct benefit to the patient to be expected? . 

.............................. 

............................. 
b. Will the study contribute to the diagnosis, treat 

patient's disease? ................................................................ 

* Y E S  
.............. 

............. 

.............. 

............. 

X 

X 

.............. 

............. 

.............. 

.............. 

.............. 

.............. 
X 

X ............. 

N O  
X ............. 

.............. 

X .............. 

X 
X 
X 

.............. 

.............. 

.............. 

X .............. 

.............. 

.............. 

G. I am familiar with the AEC requirement to abide by (a) the HEW'S policies on institutional review of 
experiments involving human subjects a n d  (b) FDA policies on investigational drugs and activities. 

be carried out in conformance with these policies. In  particular, in- 
formep be ob;;e;: ~ 

/ 7 .I' 

4 

/ 

Sponsoring Physician Date Principal Invcstisalor Datc 

Form 1976 
CIRC Form ?-2 Re\ .  5 ' 2 2 i 7 4  Paec ? of 4 



CLINICAL INVESTIGATION PROPOSAL (Cont‘d.) 

SUPPLEMENTARY INFORMATION ON RADIONUCLIDE ADMINISTRATION 1 1 0 A  Rev. 10 /7 /75  

B. Radiological Health Aspects 

1. Hazards to Other  Patients a n d  to Personnel From External or Internal Radiation: (e.g. rnr/hr. 
at 1 meter) 

None 

2. Monitoring Procedures, If Necessary: 

No s p e c i a l  p r o c e d u r e  r e q u i r e d .  

3. Special Procedures for Handling Waste Products, Excreta, Biological Samples, etc., Where 
Indicated: 

None 

4. Plan for Isotope Accountability, If Required: 

H a l f - l i f e  4.9 days p r e c l u d e s  any r e s i d u a l  a c t i v i t y .  

C. Radiation Dosage 

1. Biological Half-Life or Half Lives: (including slo\v components and fraction involved) 

P h y s i c a l  t 112 i n  4.9 days and i s  t h e r e f o r e  l i m i t i n g .  

2. Organ, Cellular, or Subcellular Localization: (Should account for the effects of special drugs or 
agents on altering the natural distribution of the radioisotope) 

a. Critical or “Target” Organ(s): BONE 

47 b. GonadalExposure: Only gonadal  exposure  i s  from y of  bone d e p o s i t e d  Ca . 
Gamma dose  t a k e n  t o  be t h e  same as dose t o  c e n t r a l  ax is  of body as de te rmined  
i n  a t t a c h e d  c a l c u l a t i o n .  The dose  i s  w e l l  below t h e  MPD f o r  gamma r a d i a t i o n .  

3. Sample Calculations: Dosage should be calculated for the \\,hole body and for “target” or other 
separate organs, where indicated. Prototype equations are desired; not extensive calculat io~.  
Where applicable, the Medical Internal Radiation Dose (MIRD) Committee’s recommcndcci mcth- 
ods ( J. Nuclear Medicine Supplements) should be used. Otherwise, standard dosagc equations 
from references such as Hine and Brownell’s Radial ion Dosi~nety.  and the JVaiional Riciem rdSlfl)l- 
urds Handbook 69, should be used where possible and the reference citcd. T h e  relationship t o  thc 
administered dose should be made clear. 

T o t a l  ( @ , y ) d o s e =  4 m r  ( c a l c u l a t i o n s  a r e  a t t a c h e d ) .  
The dose from C$‘ contaminant  i inc luded  i t h e  above f i g u r e  and t h e  

c a l c u l a t i o n  i s  p r e s e n t e d .  
c a l c u l a t e d  and found t o  be i n s i g n i f i c a n t .  

Sence Caz7 Sc47 T i z 7 ,  t h e  dose  from S C ~ ~  was a l s o  
This  c a l c u l a t i o n  i s  a l s o  a t t a c h e d .  

On t h e  b a s i s  of t h e  r a d i a t i o n  dose c a l c u l a t e d ,  60pc of  Ca47 would be a 
s a f e  dose ,  i . e . ,  i t  would n o t  exceed 0.3 rad/wk averaged ove r  1 3  weeks ( I C R P ) .  
Ref: Hine and Brownel l .  1 1  1 9 5 8 8  

Form 1976 
CIRC Form 2-1 Rev 5 ’22/74 I ) ~ ~ ~  4 or -1 



HOSPITAL OF THE MEDICAL RESEARCH CENTCR, 
B R 00 K H AVE N NATION At  L A BO RATOR Y 

Upton, N e w  York 1 1973 

CONSENT FOR PROCEDURE, STUDY, OR 
OR UG UNDER C L IN IC A L IN VE 5 T I G AT ION PAVft 13N CY 

NAME 

UNIT N O  - 74-  

I understand that the physicians at the Hospital o f  the Medical Rescnrch Center, Brookhaven National Loborctory are engooed l i t  

research and study of the nature o f  diseases and of new methods of diagnosis o r d  treatment I have been infcrmecl of the ant,clpalcd 
duration of hospitalization and the nature of the procedure, study, or drdg undcr clinical investigation known as 

47 Study of  Calcium K i n e t i c s  ( Ca) 

I understand that the nature of this procedure, study, or drug i s  cxperinientol, and tho1 at the present tinic no assuroiice con be 
given that rny participation will be direct ly bcneficial to m e  I have been inforincd thot the tiniing and sequcncr of thew studips mcly 
not be revealed to me I understand that in the opinion of the invc,tiyatois responsible for this prolect ond of thc Rcview Bcord (Clini- 
cal Investigations Committee), I should be informed of the following possible hozcr ds and inconvcriicnces before ogreelrig to this clinical 
invest igat ion. 

The r a d i a t i o n  e x p o s u r e  t o  t h e  i n d i v i d u a l  i s - v e r y  s m a l l .  There  may be a 
minor d i scomfor t  a s s o c i a t e d  w i t h  t h e  t a k i n g  o f  b lood  samples .  

I hove been informed of the above. I hove also beer) informed o f  the customary procedures. These m a y  or m a y  not be used. I hove 
been offered the opportunity for further discussion of this procedure, study, or drug with the attending physician. 

I voluntarily consent to participate in the above studies with an understanding of the known possible e f fec ts  or hozurds that 
might occur in the course thereof, and with the further Understanding that not a11 eifectr of such procedure, study, or drug are m0 .m 

PATIENT 5 NAME __ - 

SIGNED BY: 

(Patient or Legal Guardion) 

VATNESS _-- 

I .  the undersigned, herewith affirm that I have explained the above to Mr .  (Mrs.) {MISS]_ 
and I am willing to answer further inqutries. 

M D  DATE _- 

Form 1913 -74- 



P e r t i n e n t  i n fo rma t ion :  

ATTACHMENT 

Fol lowing  I . V .  i n j e c t i o n  i n  man, 
p r i m a r i l y  due t o  t h e  e q u i l i b r a t i o n  of 

t h e  i n i t i a l  f a l l  i n  plasma Ca47 i s  
Ca47 w i t h i n  t h e  exchangeable  Ca 

space .  E q u i l i b r a t i o n  i s  r eached  i n  1 - 2  days i n  man, and t h e  subsequent  
f a l l  i n  plasma Ca47 i s  due t o  t h e  e x c r e t i o n  and a c c r e t i o n  by t h e  s k e l e t o n .  
As t h e  whole-body r e t e n t i o n  of Ca47 may be measured w i t h  t h e  whole-body 
c o u n t e r ,  t h e  r a t e  of a c c r e t i o n  and t h e  s i z e  of t h e  exchangeable  ca l c ium 
space  can be  c a l c u l a t e d .  

F i f t y - e i g h t  pe r  c e n t  of 1 . V . - i n j e c t e d  Ca goes t o  t h e  s k e l e t o n .  
N ine ty -n ine  p e r  c e n t  of t h e  C a  i n  t h e  t o t a l  body i s  i n  t h e  c r i t i c a l  o rgan ,  
t h e  s k e l e t o n .  
of which t h e  l o n g e s t  component i s  s e v e r a l  y e a r s  a t  l e a s t  (not  known). 

The b i o l o g i c a l  h a l f - l i f e  of C a  i s  a compl i ca t ed  f u n c t i o n  

47 
Ca , as a new t r a c e r ,  h a s  had on ly  l i m i t e d  a p p l i c a t i o n  f o r  c l i n i c a l  

The r e f e r e n c e s  l i s t e d  cove r  some of t h e  r e p o r t e d  c l i n i c a l  e x p e r i -  s t u d y .  
e n c e s  w i t h  t h e  i s o t o p e .  

Course o f  s t u d y :  
47 

d a i l y  i n t e r v a l s  and t h r e e  whole-body 
P a t i e n t s  a r e  t o  be fo l lowed  f o r  10 days a f t e r  I . V .  i n j e c t i o n  of C a  C 1 2 .  

S i x  b lood  samples a r e  t o  be  t a k e n  a 
c o u n t s  a t  1, 5 and 10 days a f t e r  CJ7 a d m i n i s t r a t i o n .  

I s o t o p e :  

47 Ca C 1  i n  i s o t o n i c  s t e r i l e  s o l u t i o n ,  pH=5. 2 

Decay Schedule  

1.31 

J/ 0.82 o r  0.49 - 
4 

Sc47 (3.8 days)  

7 1% 

60% 

40% 

c y  = 0.159 mev 

Source :  Abbott ,  Oak Ridge, L i s t  # 7781 

P r e p a r a t i o n :  Ca46 (n ,y)  Ca47requ i re s  e n r i c h e d  Ca46 (.0032% mass abundance) .  

I s o t o p i c  p u r i t y :  Ca46 enr ichment  accompanied by enrichment  of Ca44,Ca44(n,y)Ca 
45 

Ca45 i s  t h e r e f o r e  a by-product  t h a t  can  be  reduced  by a p p r o p r i a t e  means. The 

p r o d u c t  as s o l d  does have 5% o r  g r e a t e r  Ca45 p r e s e n t .  
con taminan t s  a r e  p r e s e n t ,  as v e r i f i e d  by g m a - r a y  s p e c t r o s c o p i c  a n a l y s i s  p r i o r  
t o  use .  

Mo o t h e r  gamma-emitt ing 

S p e c i f i c  a c t i v i t y :  5mc/mg 

Assay  and c a l i b r a t i o n :  
as p o s s i b l e .  

W i l l  u s e  Oak Ridge c a l i b r a t i o n  and check  a t  BNL as much 

Chemical form: C a C 1 2  i n  s a l i n e ,  s t e r i l e .  

- 1 -  
I t 7 9 5 9 0  



Route of a d m i n i s t r a t i o n :  I . V .  

Ext raneous  e f f e c t s  a n t i c i p a t e d :  None 
S t e r i l i t y  and p y r o g e n i c i t y :  S o l u t i o n  w 
checked by i n j e c t i o n  i n t o  r a b b i t .  

be s t e r i l e .  P y r o g e n i c i t y  w i l l  be 

It i s  f e l t  t h a t  on t h e  b a s i s  of t h e  r a d ' a t i o n  dose  c a l c u l a t e d ,  i t  would 

t h e  weekly exposure 0.3 rad/wk averaged over 13 c o n s e c u t i v e  weeks, as s t a t e d  
by t h e  I n t e r n a t i o n a l  Commission on R a d i o l o g i c a l  P r o t e c t i o n .  I n  p r a c t i c e  
t h e  0.3 r a d  dose may be exceeded  i f  t h e  s u b j e c t  i s  n o t  c o n s i s t e n t l y  exposed 
o r  i f  t h e  dose  i s  of d i a g n o s t i c  o r  t h e r a p e u t i c  v a l u e .  

be  s a f e  t o  a d m i n i s t e r  a t o t a l  o f  60 p c  of C a  t 7  . This  dose would n o t  exceed 

H e a l t h  Phys ic s  Aspects:  

No h a z a r d  t o  o t h e r  p a t i e n t s .  
No s p e c i a l  p rocedures  r e q u i r e d  f o r  h a n d l i n g  was te  p r o d u c t s  o t h e r  t h a n  t h o s e  

No s p e c i a l  mon i to r ing  t e c h n i q u e s .  
No a c c o u n t a b i l i t y  r e q u i r e d  because  of t h e  s h o r t  h a l f - l i f e  of t h e  i s o t o p e .  

r e q u i r e d  f o r  hand l ing  u p t a k e  p a t i e n t s ,  f o r  example. 



P 
S T A T E  U N I V E R S I T Y  

OF N E W  Y O R K  

DOWNSTATE MEDICAL CENTER 

July 10, 1974 

DEPARTMENT OF MEDICINE 

D r .  E.P. C r o n k i t e  
Brookhaven N a t i o n a l  L a b o r a t o r y  
Upton, Long I s l a n d  11973 

- Dear D r .  C r o n k i t e :  

I 

Your memorandum of  June  26, 1974 w a s  j u s t  r e c e i v e d  because  i t  was 
o r i g i n a l l y  a d d r e s s e d  t o  S tony  Brook i n s t e a d  of  t h e  Downstate Medical  
Cen te r  i n  Brooklyn. I am h a s t e n i n g  t o  c l a r i f y  any d i s c r e p a n c y :  

81 The d e c i s i o n  as t o  whe the r  o r  n o t  a female p a t i e n t  i s  p regnan t  
p r i o r  t o  t o t a l  body 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 ,  w i l l  be 
de t e rmined  a t  t h e  Downstate Medica l  Cen te r  based upon h i s t o r y ,  
p h y s i c a l  examina t ion  and pregnancy  tes ts ,  i f  i n d i c a t e d .  \ 

The Ca-47 r a d i o i s o t o p e  t u r n o v e r  s t u d i e s  
t h e  C l i n i c a l  Research  Cen te r  o f  Downstate 

Medica l  C e n t e r .  T h i s  h a s  been approved by t h e  H e a l t h  Sc iences  
Review Committee on I n v e s t i g a t i o n s  I n v o l v i n g  Human S u b j e c t s  
a t  t h i s  i n s t i t u t i o n .  It  i s  my u n d e r s t a n d i n g  t h a t  a copy o f  
t h i s  a p p r o v a l  h a s  been forwarded  t o  you. 
i n f o r m a t i o n  r e g a r d i n g  t h e  Ca-47 s t u d i e s  is r e q u i r e d  p l e a s e  
c o n t a c t  me.  

I f  a d d i t i o n a l  

I hope that t h e  above e x p l a n a t i o n s  w i l l  c l a r i f y  any m i s u n d e r s t a n d i n g s .  

Very t r u l y  y o u r s ,  

FS:rw 

f t 19592 



HOSPITAL OF THE MEDICAL RESEARCH CENTER, 

S t u d i e s  o f  Calcium K i n e t i c s  i n  Man 0 REVISION a RECERTIFICATION 

I ClRC No. 

~ 

REACTIVATION 
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ClRC No.  

PURPOSE OF REVIEW 
CLINICAL INVESTIGATION AUTHORIZATION FORM 

TITLE 0 INITIAL 0 ADDENDUM 

S t u d i e s  of C a l c i u m  K i n e t i c s  i n  Xan 0 REVISION @ RECERTIFICATION 

0 REACTIVATION 

TO CHAIRMAN, ClRC 

THE PROPOSAL FOR CLlNlCAL INVESTIGATION IDENTIFIED BY THE ABOVE ClRC NUMBER A N D  TITLE IS  FORWARDED HEREWITH FOR REVIEW A N D  RECOMMENDATION. 
I 

E.P CRONKITE, M D , Cholrrnan, Medlcol Deporment Date 

TO CHAIRMAN, MEDICAL DEPARTMENT 

THE ClRC REVIEWED THE ABOVE IDENTIFIED PROPOSAL ON 

WITH T h E  FOLLOWING MODIFICATIONS 

/ 

1 I A N D  RECOMMENOS 

J.S. ROBERTSON, Chairman 

E.A. POPENOE, Alternote R.A. LOVE S.H. COHN 

N.P. RATHVON, Jf. G. PRICE ' G. CHIKKAPPA 
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D.N. SLAIKIN, Alternote A.P. WOLF, Alternote 

TO 



HOSPITAL OF THE MEDICAL RESEARCH CENTCR, 
B R O O K H  AVEN N A T I O N  A 1  LABORATORY 

Uplon, N e w  York 11973 - 7 4 -  
CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION 

NAME 

UNIT N O  

PAVILION OP 

I understond thot the physicians at the Hospi!ol o f  the Medrccl Peseorch Center, Broothavcn Nationol Loborotory are engssca 
research and study of the nature of diseases ond of new methods of diagnosis and trcainient I have been infcrmed of the ont cipc'! 

duration of hosprtolization ond the nature of the procedure, study, or drug under clinical investigction known as 

47 
Study  of Calcium K i n e t i c s  ( C a )  

I understand thot the nature of this procedure, - study, or drug i s  experimental, and that at the present lime no assuroncc can b 
given that my participotion will be directly beneficial to me. I have becn informed that the timing ond sequcricr of these studies mcr 

not be revealed to me. I understand that in the opinion of the invcstigalois rerponsiblc for this project and of the Rcview Bcord (Ciini 
cal lnvestigotions Committee), I should be informed of the following possible hazards and inconvciiiences before ogreeing to this clrni:C 
investigation: 

The r a d i a t i o n  exposure  t o  t h e  i n d i v i d u a l  i s  v e r y  small .  There  may 
be a minor d i s c o m f o r t  a s s o c i a t e d  w i t h  t h e  t a k i n g  o f  b lood  samples .  

I hove been informed of the above. I hove also been informed of  the custon-40ry procedures. These may or may not be used. I hove 
been offered the opportunity for further discussion of this procedure, study, or drug with the attending physicion. 

I voluntarily consent to participate in the above studies with an understanding D f  the known possible effects or hbzcrds that 
might occur in the course thereof, and with the further understanding that not 0 1 1  effects of such procedure, study, or drug are Kn0.m. 

PATIENT'S NAME 

SIGNED BY: 

(Potient or Legal Guardian) 

WITNESS: 

I, the undersigned, herewith affirm that I have explained the above to Mr. (Mrs.) (Miss) 
and I om willing to answer further inquiries. 

M D  DATE 



e- 

.. - 
Upcon, N e w  York i I973 

To P r e s i d e n t  o f  S t a f f ,  

i d e n t i f i e d  p r o p o s a l  on ,9d\- . 4 "[ a n d  r e c o m m e n t ~ s - ~ Y ~  dLL( 
m o d i f i c a t i o n s :  

Tile C l i n i c a l  I n v e s t i g  t i o n  arid Uses of  Rad ioso topes  Committee reviewcd t h e  above 
wi-th t h e  f o l l o w i n g  

J. S. R o b e r t s o n ,  Chairman H . R .  Conncl l  

S .  E .  Duby, A l t e r n a t e  A . P .  Wolf, A l t e r n a t e  
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CL IN I CiiL I K VEST I GAT IOS P ROP OS AL C I R C  ?! to A I- 

Sponsor ing  P r i n c i p a l  
D r .  H .  L .  A tk ins  I n v e s t i g a t o r  Dr. S -  H. Cohn P h y s i c i a n  -- 

O t h e r  I n v e s t i g a t o r s :  

A .  B r i e f  d e s c r i p t i o n  o f  proposed  s t u d y .  I n c l u d e  g e n e r a l  g o a l s  and p u r p o s e ,  methods 
t o  b e  u s e d .  
normal  d i e t s  o r  d e p r i v a t i o n s  (See  E ) .  

The pu rpose  of t h i s  s t u d y  i s  t o  e l u c i d a t e  some of  t h e  p rocesses  i n  growth 
and r emode l ing  of t h e  s k e l e t o n ,  p a r t i c u l a r l y  i n  c a s e s  of d i s t u r b e d  s k e l e t a l  
me tabo l i sm.  
a c c r e t i o n , ,  exchange and b i o l o g i c a l  t u r n o v e r .  

Mention any  r a d i o p h a r m a c e u t i c a l s  and u n o f f i c i a l  d r u g s  t o  be u s e d ,  ab -  

The compara t ive  k i n e t i c s  of Ca a r e  c h a r a c t e r i z e d  i n  terms of 

B. P e r t i n e n t  i n f o r m a t i o n  on r e l a t e d  p r i o r  c l i n i c a l  and  l a b o r a t o r y  s t u d i e s ,  I n c l u d e  
C i t e  l i t e r a t u r e  by a u t h o r ,  t i t l e  and pub- q u a n t i t a t i v e  t o x t c i t y  d a t a  for d r u g s .  

1 i c a  t i o n ,  

Ca47 and S r85  i n  Man, "Rad ia t ion  Res. 2: 
E . A .  Gusmano and J . S  Rober t son .  

A p r e v i o u s  s t u d y  of  s i x  p a t i e n t s  i s  r e p o r t e d  i n  "Comparative K i n e t i c s  of 
104 ,  1963 .  S .H.  Cohn', S .W.Lipp inco t t ,  

E f f e c t  of  High Calcium d i e t  on parameters  of Calcium metabol ism i n  o s t e o p o r o s i s ,  

s t u d i e d .  
I t  i s  d e s i r e d  t o  s t u d y  t h e  above  parameters i n  human be ings  a s  i n f o r m a t i o n  

on t h e i r  s k e l e t a l  metabolism w i l l  h o p e f u l l y  be of  i n d i r e c t  b e n e f i t  t o  t h e  
i n d i v i d u a l  p a t i e n t s .  

These s t u d i e s  have been conduc ted  on lower a n i m a l s ,  and t h e i r  s k e l e t a l  metabolism 
pas b e  n found t o  d ' f f e r  $ g a i f i c a n  l y .  

i n c l u s i o n  o r  e x c l u s i o n  o f  p r e g n a n t  f ema les .  

w i t h  v a r i o u s  d i s o r d e r s  o f  c a l c i u m  metabol i sm.  P a t i e n t s  w i l l  be  i n p a t i e n t s  g e n e r a l l y ,  
a l t h o u g h  t h e r e  may be p a t i e n t s  f rom o t h e r  h o s p i t a l s  i n  c o n j u n c t i o n  w i t h  c o l l a b o r a t i v e  
r e s e a r c h  p r o j e c t s ,  

Number o f  p a t i e n  5 t o  be  s t u d i e d - o  en  
D. ype of p s t i e n t  t o  Le s t u  1 . Lnclude a g e  r a n g e ,  sex ,  $ I sease ,  s t a g e  o r  r r e a t m e n t ,  

No s p e c i f i c  l i m i t a t i o n s  on  c a t e g o r i e s  of p a t i e n t s  a r e  made b u t  most w i l l  be  p a t i e n t  

P a t i e n t s  a r e  Over 2 1  y e a r s ,  b u t  p regnan t  females  a r e  exc luded .  
W r i t t e n  informed c o n s e n t  i s  o b t a i n e d  f o r  each p a t i e n t .  

E. Dose s c h e d u l e  f o r  d r u g s  o r  r a d i c p h a r n a c e u t i c a l s  t o  be used .  

Page 1 o f  2 



CLISICAL IKVESTIGXTIOS PROPOSAL ( con t inued)  

C I R C #  l o  P 
Assigned 
on ( d a t e )  &tj-b7)  

L due-. 10, '7 I 

P. D e t a i l s  o f  s p e c i a l  m a t e r i a l s  o r  p rocedures .  

1. Are any  i n v e s t i g a t i o n a l  d r u g s  t o  be  used  

I s  a d r u g  l i s t e d  i n  t h e  USP o r  NNR t o  be u s e d  

( o n e s  n o t  i n  t h e  
U S P o r N N R ) ? .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 .  
. . . . . . . . . . . . .  a .  i n  doses  exceed ing  t h o s e  l i s t e d ? .  

b .  f o r  pu rposes  o t t i e r  t h a n  t h o s e  l i s t e d ?  . . . . . . . . . . .  
3 .  Are a n y  b i o l o g i c a l  p r o d u c t s  t o  be  administered t h a t  do NOT 

b e a r  on Llicir c o n t a i n e r s  o r  l a b e l s  n o t a t i m s  o f  a p p r o v a l  by 
t h e  E i o l o g i c a l  Con t ro l  D i v i s i o n  o f  t h e  N.icional I n s t i t u t e s  
o f  H e a l t h ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 .  I s  e x t e r n a l  o r  i n t e r n a l  r a d i a t i o n  o t h e r  t!ian a c c e p t e d  d i a g n o s t i c  
o r  t h e r a p e u t i c  p rocedures  t o  be adminis tL , -ed? .  . . . . . . . . . .  

5 .  Are any  r a d i o n u c l i d e s  t o  b e  admin i s t e rec l ? .  . . . . . . . . . . . .  
I f  y e s ,  a .  i s  t h e  r a d i o n u c l i d e  form one  l f s t e d  i n  t h e  USP?. . . .  

I f  yes ,  g i v e  n u c l i d e  and c h c w i c a l  form 

f o r  t h e  pu rpose  approved i n  ti;e USp. . . . . . . . . .  
47Cu.i% ,/ 

b.  i s  t h e  r a d i o n u c l i d e  t o  be  USC-3 w i t h i n  t h e  d o s e s  and 

. .  

. .  

/ . .  

. .  
/* 

J . .  
6 .  Are a n y  o t h e r  p rocedures  t o  be  used  whict: exceed  t h e  o r d i n a r y  

d i a g n o s t i c  and t h e r a p e u t i c  measures  f o r  t'::e p a t i e n t  concerned 
and which may e n t a i l  a h a z a r d ,  d i s c o m f o r t  o r  embarrassment  t o  
t h e  p a t i e n t ?  

7. a .  Is  2 d i r e c t  b e n e f i t  t o  t h e  p a t i e n t  t c  b e  expec ted?  . . . . . .  
b. W i l l  t h e  s tudy  c o n t r i b u t e  t o  t h e  dia;:-.osis o r  t r e a t m e n t  of  

t h e  p a t i e n t ' s  own d i s e a s e ?  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 .  I am f a m i l i a r  wi th  t h e  AEC r equ i r emen t  tc '  a b i d e  by (a) t h e  HEW'S 
p o l i c i e s  on i n s t i t u t i o n a l  r ev iew o f  expe r - -nen t s  i n v o l v i n g  human 
s u b j e c t s  and (b)  FDA p o l i c i e s  on investi::.:.zional d r u g s  and a c t i v -  
i t i e s .  T h i s  c l i n i c a l  i n v e s t i g a t i o n  will b e  c a r r i e d  o u t  i n  con- 
formance w i t h  t h e s e  p o l i c i e s .  I n  p a r t i c i ! l a r ,  informed consen t  

Sponsor ing  P h y s i c i a n  
r 

P r i n c i p a l  I n v e s t i g a t o r  

Q I f  any  q u e s t i o n  1 th rough  5 i s  answer2.d y e s ,  append a d i s c u s s i o n  o f  t h e  
p o t e n t i a l  h a z a r d s  i n c l u d i n g  p e r t i n e n t  l i t e r a t u r e  c i t a t i o n s  ( n o t e  t h a t  a 
y e s  answer t c  5a  & 5b i s  s u f f i c i e n t  f.-r q u e s t i o n  5) o r  i n d i c a t e  where 
d i s c u s s e d  i n  accompanying I N D  r e q u e s t  

I f  answer t c  5a o r  5b i s  n o ,  append 3 comple ted  Supplementary Form on 
Rad ionuc l ide  A d m i n i s t r a t  i.on ( C I R C  fcr-.:. 3-1. h 3-2 ,  4 / 1 5 / 7 1 ) .  

.1. ,. ,\ 

......... 
r\ ,I I. I f  answer t o  7a o r  7:) i s  no,append c s : l a n a t i o n .  
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CLINICAL 121 VEST I GAT I ON PROPOSAL 

SUPP LEPIEKT ARY FOE1 ON RAD I O P J  CT, I D  E .4!lN I N I ST RAT I ON 

CIRC:: 10 A 
Ass  igncd  
on ( d a t e )  G - J d . 5  

Ju- /O,'? 1 

A. Rad i o n u c l  i d e  
1 4  

1. S p e c i e s :  ( R a d i o n u c l i d e  o r  l a b e l e d  compound, eg.  24Na C 1  o r  1- C-gluccse)  

2 .  P h y s i c a l  c h a r a c t e r i s t i c s :  ( P h y s i c a l  h a l f - l i f e ;  decay  scheme o r  t y p e ,  

47 Ca C12  

e n e r g y  and r e l a t i v e  f r equency  o f  ma jo r  e m i s s i o n s ,  e n e r g i e s )  

t 1 1 2  = 4 . 9  d ( s e e  a t t a c h e d  s h e e t )  47 Ca47 --* Sc47 - T i  

I 3 .  Source :  (BNL r e a c t c r ,  c y c l o t r o n ,  h o t  l a b . ,  commercial s u p p l i e r ,  e t c . 1  

Ca47 - A b b o t t ,  Oak Ri-dge - L i s t  No. 7 7 8 1  

4 .  P r e p a r a t i o n :  ( T a r g e t  m a t e r i a l ,  q u a n t i t y ,  s p e c i a l  problems)  

5. S p e c i f i c  a c t i v i t y  and i s c t o p i c  p u r i t y  of  a d m i n i s t e r e d  mater ia l :  

b. Radioassay  and c a l i b r a t i o n  p r o c e d u r e s :  ( I n c l u d e  v a l i d a t i o n  t o  b e  

46  
Ca46 (n,Y) Ca47 from e n r i c h e d  C a  

S .A .  = 5 mc/mg. The p roduc t  as s o l d  does have a b o u t  5% Ca con tamina t ion .  45 

performed a t  ENL p r i o r  t o  use l  
1. Gamma r a y  s p e c t r o s c o  i c  a n a l y s i s .  
2 .  Assay o f  Ca47 and Cae5 u s i n g  p r e v i o u s  c a l i b r a t i o n  s t a n d a r d s .  

7. V e h i c l e  and r o u t e  o f  a d m i n i s t r a t i o n :  

20 Pc CaC12 i n  s t e r i l e  s a l i n e  - I . V .  

commerc ia l ly  s u p p l i e d  i s o t o p e s  a r c  c e r t i f i e d  a s  r e a d y  f o r  a d m i n i s t r a t i o n  
t o  human b e i n g s , )  
by r a b b i t  i n j e c t i o n .  

8. P r o c e d u r e s  f o r  c o n t r o l  of s t e r i l i t y  and p y r o g e n i c i t y :  ( O r  n o t e  t h a t  

I n j e c t i o n  s o l u t i o n  s t e r i l i z e d  and t e s t e d  f o r  p y r o g e n i c i t y  

9 .  S i d e  e f f e c t s ,  i f  p e r t i n e n t :  ( s u c h  a s  pha rmaco log ica l  o r  t o x i c  a c t i o n s  o f  
t h e  p a r e n t  compound c r  v e h i c l e ,  e t c . )  None 

B.  R a d i o l o g i c a l  H e a l t h  Aspec ts :  

1. Hazards  t o  c t h e r  p a t i e n t s  and t o  p e r s o n n e l  from exter r .21  o r  i n t e r n a l  
r a d i a t i o n  ( e . g .  1 EI? a t  1 meter )  : 

No 

2 .  Mon i to r ing  p r o c e d u r e s ,  i f  n e c e s s a r y :  

No s p e c i a l  p rocedure  r e q u i r e d .  

3.  S p e c i a l  p r o c c d u r e s  f o r  h a n d l i n g  wastc p r o d u c t s ,  e x c r e t a ,  b i o l o g i c a l  

No ne 
sainplcs ,  e t c .  , wliere i n d i c a t e d :  

4 .  P l a n  f o r  i s o t o p e  a c c o u n t a b i l i t ; l ,  i f  r e q u i r e d :  

H a l f - l i f e  4 .9  days p r e c l u d e s  any  r e s i d u a l  a c t i v i t :  



CLINICAL IKVESTIGXTION PROPOSAL 

SUPPLEMENTARY FOR'I ON RADIOATJ C L I  DE A D N I X  I STRATION 
(Con t inued)  

C. R a d i a t i o n  Dosage 

Ass igned  
on ( d a t e )  

1. B i o l o g i c a l  h a l f - l i f e  o r  h a l f - l i v e s ,  i n c l u d i n g  s low components: 

P h y s i c a l  t 1 1 2  i n  4 . 9  days  and  i s  t h e r e f o r e  l i m i t i n g .  

2 .  Organ ,  c e l l u l a r ,  o r  s u b c e l l u l a r  l o c a l i z a t i o n :  (Should accoun t  f o r  t h e  
e f f e c t s  o f  s p e c i a l  d r u g s  o r  a g e n t s  on a l t e r i n g  t h e  n a t u r a l  d i s t r i b u t i o n  
o f  t h e  r a d i o i s o t o p e )  

I 
a .  C r i t i c a l  o r  " t a r g e t "  o r g a n ( s )  : BONE I 

b.  Gonadal exposure :  Only gonada l  exposure  i s  from y of bone d e p o s i t e d  
C a 4 7 .  
of body a s  de te rmined  i n  a t t a c h e d  c a l c u l a t i o n .  The dose  i s  w e l l  

Gamma dose  t a k e n  t o  b e  t h e  same as  d o s e  t o  c e n t r a l  a x i s  

3 .  Sample c a  ?"Ifw cu  a t i o n s .  M P D ( j ~ ~ a ~ " e ~ 0 6 p d i % $ i $ ? l c u l a t e d  f o r  t h e  whole body 
and f o r  " t a r g e t "  o r  o t h e r  s e p a r a t e  o r g a n s ,  where i n d i c a t e d . )  P r o t o t y p e  
eq l ; a t ions  a r e  d e s i r e d ;  co t  e x t e n s i v e  c a l c u l a t i o n s ,  Where a p p l i c a b l e ,  
t h e  Med ica l  I n t e r n a l  R a d i a t i o n  Dose (MIRD) C o n m i t t e e l s  recommended 
methods  ( J .  Nuc lea r  Med ic ine  Supplements)  shou ld  be  used .  O t h e r w i s e ,  
s t a n d a r d  dosage  e q u a t i o n s  from r e f e r e n c e s  such a s  HLne and B r o w n e l l ' s  
R a d i a t i o n  Dosimetry,  and t h e  N a t i o n a l  Bureau of Standar t i s  Handbock 6 9 ,  
s h o u l d  be used where p o s s i b l e  and t h e  r e f e r e n c e  c i t e d .  

T o t a l  ( B , Y )  dose = 344 m r  ( c a l c u l a t i o n s  a r e  a t t a c h e d ) .  
The dose  from Ca45 con taminan t  i s  i n c l u d e d  i n  t h e  above f i g u r e  and  

t h e  c a l c u l a t i o n  i s  p r e s e n t e d .  
f rom Sc47 was a l s o  c a l c u l a t e d  and  found t o  be i n s i g n i f i c a n t .  
c a l c u l a t i o n  i s  a l s o  a t t a c h e d .  

be  a s a f e  d o s e ,  i . e . ,  i t  would n o t  exceed 0.3 rad/wk averaged  over  
13 weeks (ICRP). Ref:  H ;ne  a n d  Brownel l .  

Sence Ca47 -+ Sc47 -. Ti47,  t h e  dose 
This  

On t h e  b a s i s  o f  t h e  r a d i a t i o n  dose  c a l c u l a t e d ,  60 kc of  Ca47 would 
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HOSPITAL OF THE MEDICAL RESEARCH CENTER, 
EROOKHAVEN NATIONAL LABORATORY 

Upton, N e w  York 11973 - 10- 

NAME 

UNIT NO. 

CONSENT FOR PROCEDURE, STUDY, OR 
DRUG UNDER CLINICAL INVESTIGATION PAVlLlCN OP 

I understand that the physicians at the Hospital of the Medical Research Center, Brookhaven National Laboratory are engaged in 
research and study of the nature of diseases and of new methods of diagnosis and treatment. I have been informed o f  the anticipated 
duration of hospitalization and the nature of the procedure, study, or drug under clinical investigation known OS: 

Calcium ba lance  s t u d y .  
With calcium-47 (47 Ca C 1 2 >  

I understand that the nature of this procedure, study, or drug i s  experimental, and that at the present time no assurance can be 
given that my participation will be directly beneficial to me. I have been informed that the timing and sequence o f  these studies may 
not be revealed to me. I understand that in the opinion of the investigators responsible for this project and of the Review Board (Clini- 
cal Investigations Committee), I should be informed of the following possible hazards and inconveniences before agreeing to this clinicol 
investigation: 

T h e r e  a r e  no h a z a r d s .  

T h e  inconven ience  w i l l  be t h e  t a k i n g  o f  several  blood samples 
and t h e  c o l l e c t i o n  o f  u r i n e  and s t o o l  spec imens ,  

I have been informed of the above. I have also been informed of the customary procedures. These may or may not be used. I have 
been offered the opportunity for further discussion of this procedure, study, or drug with the attending physician. 

I voluntarily consent to participate in the above studies with an understanding of the known possible effects or hazards that 
might occur in the course thereof, and with the further understanding that not all effects of such procedure, study, or drug are known. 

PATIENT S NAME 

SIGNED BY: 

(Patient or Legal Guardian) 

WITNESS: 

I, the undersigned, herewith affirm that I have explained the above to Mr. (Mrs.1 (Miss] 
and I am willing to answer further inquiries. 

M.D DATE 



The Committee on C l i n i c a l  I n v e s t i g a t i o n s  and Use of  Rad io i so topes  

hereby  approves  t h e  program w i t h  t h e  f o l l o w i n g  t i t l e :  

C I R C  # 10a has  been a s s igned  t o  t h i s  program. 

Knud Knudsen, M . D .  

Approval  recommended / Date 

3f, if67 D i s a p p r o v a l  Da te  
Date: 
\ 

P l a c e :  Medica l  Reseapch Center  
Brookhaven N a t i o n a l  Labora to ry  
Upton,  New York 11973 

J V  

V .  P. Bond, M.D! 
Chairman, Medica l  Department 
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M E M O R A N D U M  

DATE: February  3, 1967 

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

FROM : D r .  S. H.  Cohn 

SUBJECT: 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  per form f u r t h e r  c l i n i c a l  s t u d i e s  as d e s c r i b e d  i n  
c l i n i c a l  i s o t o p e  r e q u e s t  H-64 which  p e r m i t s  t h e  u s e  o f  47Ca i n  t r a c e r  
amounts. S i n c e  t h e r e  have been  s e v e r a l  m o d i f i c a t i o n s  i n  t h e  o r i g i n a l  
p r o t o c o l ,  w e  would a p p r e c i a t e  your  rev iew.  

The o t h e r  i n v e s t i g a t o r s  i n v o l v e d  i n  t h e  p r e s e n t  s t u d y  i n c l u d e  
D r .  H. L. A t k i n s  and Dr. J. S. Rober t son .  

The g e n e r a l  p r o t o c o l  i s  t h e  same e x c e p t  t h a t  two t r a c e r  d o s e s  of 
47Ca (20 p c )  w i l l  b e  a d m i n i s t e r e d  t o  each  p a t i e n t  one month a p a r t ,  and 
each  p a t i e n t  w i l l  r e c e i v e  supplemented d i e t s  of Ca g l u c o n a t e  ( 2 . 5  g/d) 
d u r i n g  t h i s  i n t e r v a l .  A compar tmenta l  a n a l y s i s  i n v o l v i n g  t h e  u s e  of 
t h e  computer i s  used  f o r  t h e  d e t e r m i n a t i o n  of t k e  v a r i o u s  p a r a m e t e r s  
o f  s k e l e t a l  metabol i sm,  as d e s c r i b e d  i n  Cohn, S. H. -- e t  a l . ,  "Formula- 
t i o n  and t e s t i n g  of a compar tmenta l  model f o r  C a  metabol ism i n  man," 
R a d i a t i o n  , R e s .  - 26: 319, 1965. 

I n  t h e  s p e c i f i c  s t u d y  p l a n n e d ,  t h e  t h e r a p e u t i c  e f f e c t s  o f  a h igh  
C a  d i e t  on p a t i e n t s  w i t h  s e n i l e  o s t e o p o r o s i s  w i l l  be e v a l u a t e d  c l i n i -  
c a l l y ,  r a d i o g r a p h i c a l l y ,  by bone d e n s i t y  measurements, h y d r o x y p r o l i  e 
e x c r e t i o n ,  whole-body c o u n t i n g  measurements,  and by t h e  use  o f  t h e  '7Ca 
k i n e t i c  s t u d y  d e s c r i b e d .  

Our h y p o t h e s i s  states t h a t  t h e  b a s i c  d e f e c t  i n  s e n i l e  o s t e o p o r o s i s ,  
i . e . ,  l o s s  o f  bone mass, r e s u l t s  from an  i n c r e a s e d  bone r e s o r p t i o n  ra te  
w i t h  t h e  a c c r e t i o n  r a t e  i n t o  bone remain ing  normal. 
t h e r e f o r e ,  s h o u l d  a c t  t o  d i m i n i s h  t h e  bone r e s o r p t i o n  rate w i t h o u t  
a f f e c t i n g  t h e  a c c r e t i o n  rate l e a d i n g  t o  an i n c r e a s e d  bone mass o r  
d e n s i t y  and a d i m i n u t i o n  o f  t h e  o s t e o p o r o s i s .  

The h igh  C a  d i e t ,  

TO accompl i sh  t h e s e  o b j e c t i v e s ,  8 p a t i e n t s ,  60-70 y e a r s  o l d ,  w i t h  
advanced s e n i l e  o s t e o p o r o s i s  w i l l  be s e l e c t e d  from t h e  Suffo lk  I n f i r m a r y  
(under  t h e  same ar rangement  se t  up by  D r .  Jesseph  t h r e e  y e a r s  a g o ) .  
Af t e r  t h e  p a t i e n t  undergoes  a p e r i o d  of e q u i l i b r a t i o n  on  t h e  s t a n d a r d  
BNL d i e t  (0.8 g /day)of  Ca,  x) p c  of 47ca w i l l  be a d m i n i s t e r e d  and t h e  
above k i n e t i c  s t u d y  w i l l  be c a r r i e d  o u t  ove r  a 10-day g e r i o d .  

' i 



0 
C l i n i c a l  I s o t o p e  Committee - 2- Februa ry  3, 1967 

Once t h e  base l i n e  f o r  t h e  v a r i o u s  p a r a m e t e r s  of Ca metabol i sm i s  
e s t a b l i s h e d  f o r  e a c h  g a t i e n t  t h e y  w i l l  b e  p l a c e d  on a Ca g l u c o n a t e  
supplemented d i e t  (2 .5  g /day j  f o r  20 days.  A t  t h e  end of  t h i s  t i m e  
t h e  p a t i e n t s  w i l l  r e c e i v e  a second t r a c e r  i n j e c t i o n  of 47Ca (20 pc)  
and t h e  k i n e t i c  s t u d y  w i l l  b e  r e p e a t e d  f o r  a 10-day  p e r i o d .  

The a l t e r a t i o n  i n  t h e  v a l u e s  of t h e  p a r a m e t e r s  of s k e l e t a l  metabo- 
l i s m ,  compartment s i z e s  and  i n t e r c o m p a r t m e n t a l  f l u x e s  r e s u l t i n g  from 
t h e  h igh  Ca d i e t  s h o u l d  t e s t  t h e  above h y p o t h e s i s .  
C a  d i e t  t h e  b a l a n c e  be tween bone r e s o r p t i o n  and  a c c r e t i o n  shou ld  be 
s h i f t e d  t o  one more c l o s e l y  resembl ing  n o n - o s t e o p o r o t i c  p a t i e n t s  o f  t h e  
same age. Presumably t h i s  s t u d y  would p r o v i d e  a more s e n s i t i v e  t e s t  Of 

t h e  va lue  of  a h i g h  C a  d i e t  i n  t h e  t r e a t m e n t  of o s t e o p o r o s i s  t h a n  can 
b e  o b t a i n e d  by  b a l a n c e  s t u d i e s  o r  radiogra-chy a l o n e .  

Fol lowing  t h e  h igh  


