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VPtPrans Adminis t ra t ion Medical Center ,  Bronx, N.Y. 10468, and 

Departments of  Nuclear Medicine and C l i n i c a l  Sc iences  
Montef iore  Hospi ta l  snd Medical Center  

Aloert  E i n s t e i n  College of  Medicine, Bronx, N.Y. 

and Terry M. But ton,  Radio logica l  physics Department 
Veterans Adminis t ra t ion Medical Center  

Northport ,  L. I. N.Y. 

ASSTRACT 

Three commercial Na1251 s o l u t i o n s  (Amersham, New England Nuclear, and 
Union Carbide)  have been examined w i t h  r e s p e c t  t o  m u l t i p l e  parameters  
a f f e c t i n g  their use i n  the r a d i o i o d i n a t i o n  o f  three r e p r e s e n t a t i v e  p e p t i d e s  
( i n s u l i n ,  .growth hormone, and g a s t r i n )  : Jb of  rad io iodino  i n c o r p o r a t i o n  i n  
p r o t e i n ;  immunoreactivity and non-specif ic  binding p r o p e r t i e s  of  t h e  rad io-  
laba led  p r o t s i n s ;  pH, v o l a t i l i t y ,  and r a d i o n u c l i d i c  p u r i t y  of r a d i o i o d i n e  
s o l u t i o n s ;  and v i a l  c o n s t r u c t i o n  with r e s p e c t  t o  w l t i d o s e  use. A l l  t h r e e  
commercial Na1251 produced rad io iodina ted  p r o t e i n s  of  good q u a l i t y  f o r  use 
i n  rad io l igand  assays.  The rad io iodines  d i f f e r e d  with r e s p x t  t o  t h e  amount 
o f  iod ine  re leased  during i n i t i a l  v i a l  opening a s  a consequence of  d i f f e r e n t  
pH l e v e l s :  15 nCi/mCi (pH 12.5) t o  l .OpCi /mCI  (pH 7.5). Two of the t n r e e  
products  were shipped i n  v i a l s  with poor c o n s t r u c t i o n  w i t h  r e s p e c t  t o  mul t i -  
dose use. S e l e c t i o n  of  a rad io iodine  was t h e r e f o r e  reduced to  the secondary 
c o n s i d e r a t i o n s  of  iod ine  v o l a t i l i t y  and v i a l  cons t ruc t ion .  
rad io iodine  observed dur ing  t h e  s p i l l  of  m i l l i c u r i e s  q u a n t i t i e s  of  unbuffered 
pH 7.5 Na125I was 14 microcur ies  per  m i l l i c u r i e  w i t h i n  t h e  first 30 
minutes. 
a t i o n  from a n  a c c i d e n t a l  s p i l l  to  i n s i g n i f i c a n t  l e v e l s :  20-30 p i c o c u r i e s  per  
microcurie .  Comnon good housakeeping procedures:  i . e .  rubber  g loves ,  labor-  
a t o r y  c o a t  and a fume hood were found t o  be s u f f i c i e n t  p r o t e c t i o n  t o  e l imin-  
a t e  most rad io iodine  v o l a t i l i t y  and contaminat ion hazards  a s s o c i a t e d  w i t h  
p r o t e i n  r a d i o l a b e l i n g  procedures. 

The v o l a t i l i z e d  

One th ickness  of  rubber g loves  reduced p o t e n t i a l  sKin contamin- 
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436 HAMILTON AND BUTTON 

INTRODUCTION 

As commercial k i t s  become increasingly sxpansive, more radioligand 

Protein radioiodin- assay laboratories are preparing the i r  odn reagents. 

ation i s  therefore becoming a more c o m n  procedur? i n  many laboratories 

that previously purchased their  reagents from commercial sources. 

investigator szlects  a protein radiolabsling procedure (1-4), ha must become 

knowladgeable about other issues involving selection c r i t e r i a  and rzlated 

biohazards associated with the NalZ5I solution. 

addresses the  problem o f  commercial radioiodine sslection by examining three 

products with respect to  the efficiency of radioiodine incorporation i n  

protein, the binding properties of tne purified 1251-peptides, the 

volat i l i ty  o f  the radioiodine and the vial  construction. 

protection afforded by standard protection devices is ultimately assessed 

under accidental s p i L l  conditions. 

Once the 

This  communication 

The degrze of 

MAT W I ALS 

tladioiodines 

The NalZ5I ut i l ized i n  th i s  s tudy was obtained from three commercial 

sources: Amersham, Arlington Heights, IL (IMS-30), Ned England Nuclear 

(NEN),  Boston, MA (NEZ-003), and Union Carbide, Tuxedo, NY (P-2). 

Charcoal Air Samplers 

Charcoal f i l t e r  equipped air-sampling Pquipment (Atomic Products, Center 

%riches, NY, # 086-004 and 199-244) was used to  measure lZ5I released 

from unbuffered radioiodine vials  during i n i t i a l  opening. 

though the charcoal f i l t e r  was maintained constant throughout a l l  experi- 

ments a t  21.1 feet per minute as  assessed by 3 volometer. 

pH Determinations 

Thz a i r  flow 

3 

Measurements of pH i n  unbuffered NalZ5I solutions were performed w i t h  

EOH indicator solution: Hanges 1-14, 6.6-7.6, 7.7-8.5, 9.0-11, (Gallard 

Schlasinger Chemical Mnf. Co., Carle Place, NY). 
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COMMERCIAL N ~ ~ ~ ~ I  SOLUTIONS 

METHODS 

Evaluation of Commercial Radioiodines f o r  R I A  Reagent Preparation. 

A l l  three Na1251 (100 mCi/ml) products were used t o  ind iv idual ly  

radioiodinate three peptides (gastr in, growth hormone, and insu l i n )  using a 

modif icat ion o f  the chloramine T method ( 5 ) .  Radioiodine solut ions were 

buffered with 0.25 M phosphate buf fer  a t  pH 7.4 p r i o r  t o  th; iodination. 

Following the iodination, each radiolabeled prote in  was p u r i f i e d  from 

unreacted iodine by starch gel  electrophoresis as previously descrioed ( 6 ) .  

Portions of the radioiodinated prote in  were examined on paper electrophoresis 

to  assess the % o f  the t o t a l  radioiodine incorporated i n t o  the peptide and 

the amount o f  damaged 1251-peptide resu l t i ng  from chloramine T oxidation. 

The imunoreact iv i ty  o f  a l l  1251-peptides was u l t imate ly  assessed by 

d i rect  binding to  their respective antisera using standard R I A  conditions. 

Measurement o f  Volat i l ized 1251 

Volat i l ized 1251 studies were performed w i th in  2 days following the 

receipt o f  each radioiodine. 

quantitated by d i rect  masurernent i n  an ion izat ion chamber dose ca l i o ra to r  

(Capintoc, Montvale, N.J.) using correction factors t o  adjust f o r  the 

absorption o f  1-125 X-rays i n  the glass v ia l .  

were within 2 15% o f  the stated amount. 

geometry used throughout a l l  v o l a t i l i t y  studies i s  displayed i n  Figure 1. 

The v i a l  was carefu l ly  opened under the a i r  sampler to  avoid droplet-spray 

contamination (7 ) .  

replazed and tne residual rad ioact iv i ty  was assayed i n  the dose ca l iorator .  

Immediately thereafter, f i f t y  m ic ro l i t e rs  o f  1-125 so lut ion were removed 

Pr ior  t o  opening, 1251 a c t i v i t y  was 

The 1-125 rad ioac t i v i t i es  

The a i r  ~ a m p l e r - l ~ ~ I  v i a l  

Following the 2 minute sampling period, the v i a l  cap was 

te rs  o f  BDH 

assessed i n  the 

ndicator so lut ion i n  

from tha v i a l  and added to  a tube containing 2.5 micro1 

indicator so lut ion to  determine the pH. The pH was not 

v iq l s  used fo r  iod inat ion t o  avoid interference o f  t k  

ths chloramine T reaction. 
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iigure 1. The  TEDA charcoal f i l t e r  equipped a i r  sampler was maintained i n  a 

fixed geometry 5 cm above the top surface o f  each zomnarcial vial  

containing Na-1251 during the volatilizsd iodine measurements. 

flow though the charconl f i l t e r  Located i n  the metal bus ing  of the sampler 

(arrow) was constant a t  21.1 feet  per minute a s  assessed by a volometer. 

The a i r  

3 
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COMMERCIAL N ~ ~ ~ ~ I  SOLUTIONS 439 

12512 vapor iz ing  dur ing  a 6 hour pe r iod  fo l l ow ing  the  recapping of  

the rad io iod ine  v i a l  was assessed i n  the mannsr descr ibed above. The e f f e c t  

o f  ac id  pH cond i t ions  (pH 2-3) on the 1251 v o l a t i l i t y  was a lso  examined by 

adding d i l u t e  acetate b u f f e r  t o  the rad io iod ine  v i a l  and assessing the  

amount o f  v o l a t i l i z e d  1251 f o l l ow ing  a 24 hour per iod  a t  room temperature. 

125~  Measurement i n  m a r c o a l  F i l t e r s  

The 1251 a c t i v i t y  presont i n  each charcoal  f i l t e r  was assessed immed- 

i a t e l y  fo l l ow ing  each v o l a t i l i t y  study us ing  a p rav ious ly  descr ibsd method 

(8) which co r rec ts  the measured a c t i v i t y  f o r  de tec tor  e f f i c i e m y  and char- 

coa l  sel f -absorpt ion.  B r i e f l y ,  the charcoal  f i l t e r  was removed from the a i r  

sampler and placed i n  a f i x e d  geometry below a NaI s c i n t i l l a t i o n  de tec tor  as 

displayed i n  Figure 2. 

1% count ing e r r o r  s t a t i s t i c s  (i.e. >10,000 counts). The r a d i o a c t i v i t y  i n  

the f i l t e r  W ~ S  then calculaced us ing  the  oack surface count ing r a t s  which 

was corrected f o r  detector e f f i c i e n c y  and charcoal  absorpt ion us ing  the 

formula A. = (C) (E) ( A ) ,  where 

Two measuremonts were perforined with approximately 

A 
Co= ne t  cpm: f i l t e r ' s  inner face d i rec ted  
E = e f f i c i ency  o f  the  detector (pCi of '%,(gm 
A = charcoal  absorpt ion co r rec t i on  fac to r  for 

= the ac tua l  1-125 a c t i v i t y  i n  the charcoal  f i l t e r  
the de tec tor  

I photons = 
2.09. 

Na1251 S p i l l  Studiss 

Ths p o t e n t i a l  v o l a t i l i t y  hazard associated a m i l l i c u r i e  s p i l l  was 

assessed by means o f  by a i r  sampling techniques. 

mCi ,  pH 7.5) was deposited i n  a conf ined area o f  an adsotbant pad and the  

char'zoal f i l t e r  equipped a i r  sampler was pos i t ioned 5 cm above the area t o  

assess the 1251 released i n t o  the a i r .  The p o t e n t i a l  contamination hazard 

associated with a a i - rocu r ia  l e v e l  s p i l l  on a rubber glove pro tec ted  hand 

was assessed i n  a second ser i3s  o f  experiments. 

pCi, pH 7.5) 'was s p i l l e d  on a ruober glove surfacz which had been s t re tched 

t i g h t l y  over a p isce  o f  m i s t  gauze. 

Unauffered Na1251 (4.6 

Unbuffered Na1251 (235 

Wipe t e s t s  o f  the bottom o f  the rubber 
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Figure 2. The 1251 trapped i n  each TEUA charcoal f i l t e r  used i n  t h e  a i r  

sampler (Figure 1) was assessed by placing t h e  f i l t e r  i n  a fixed geometry 

25 cm below a NaI(t1)-gamma s c i n t i l l a t i o n  de tec t ion  system. 

channel analyzor was ca l ib ra t ed  f o r  1-125 X-rays and cpm were read from t h e  

sca l e r  i n  the  lower l e f t  corner o f  the  f igure .  

The s ing le  
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COMMERCIAL N ~ ~ ~ ~ I  SOLUTIONS 441 

surfaz? 30 minutes fol lowing the s p i l l  were performed to  quanti tate the 

penetration o f  radioiodine through the single layer o f  rubber. 

RESULTS 

Commercial Radioiodins Study 

The % o f  t o t a l  radioiodine incorporation i n  protein, non-specific 

binding (NSB) leve ls  and the immunoreactivity propert ies o f  the three 1251 

labeled peptides which had been prepared vrith the three commercial radio- 

iodines are displayed i n  Table 1. 

equivalent percents o f  1251 incorporation i n  a given peptide: insu l in :  73 

- + 2%; growth hormone 78 2 2%; gast r in  58 2 3% (mean 2 E D ,  n=3). The NSB 

and inmunoreactivity properties o f  each radioiodinated peptide were independ- 

ent o f  th? radioiodine used fo r  i t s  preparation: insu l in :  NSB: 7 2 lX, d/F = 

2.1 2 0.2; growth hormone: NSB = 20 2 1% ( p r i o r  t o  complete pu r i f i ca t i on ) ,  

A l l  th ree  radioiodines demonstrated 

TABLE 1 

IMMUNOREACTIVITY OF RADIOIOOINATED PROTEINS 

Insu l i n  Growtn Hormone Gastrin 

Nsa WF NSE a/F NSE B/F 

Amersham 7% 2.1 1% 2.2 7% 1.3 

Union CarIidz 8% 2.0 2 m  1.7 7% 1.0 

New England Nuckdr 7% 2.3 216 1.9 7% 1.2 

6 3  = Non-specific binding tube with no anti3odyl 

a/? = bound - %a/ F r j a  
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442 HAMILTON AND BUTTON 

a/F = 1.9 2 0.3; gas t r in :  NSB = 7%, W F  = 1.2 2 0.2 (mean 5 133, n=3). 

Table 2 summarizes o ther  commercial radioiodine selection c r i te r ia  including 

the  detectaJ13 quan t i t i e s  of radioiodine released during i n i t i a l  v i a l  

opening, tne rad ionucl id ic  pur i ty  of the  radioiodine and the user  accept- 

a o i l i t y  o f  the  v i a l  construction. 

Volati l ized lZ5I as a Function of pH 

In  Figure 6, the amount of vaporized lz5I measured upon i n i t i a l  open- 

ing o f  the v i a l  is p lo t t ed  a s  a function of pH. 

charcoal f i l t a r  ranged from 15 nCi/mCi (pH = 13) t o  43.7 pCi/mCL (pH 3f 

2.5). One pCi of 1251 was released Der m C i  a t  an unbuffered pH of 7.5. 

Six hours following recapping of the  vial ,  the  vo la t i l i zed  lZ5I had 

doubled with rzspect to  i n i t i a l  venting r e l eases  (da ta  not shown). The 

addi t ian  of a pH 7.4 phosphate buf fer  immediately following the  i n i t i a l  

opening O P  the  via1 reduced t h i s  sacond venting rplease from 2 pCi/mCi t o  10 

nCi/ml (da ta  not shown). 

The L251 col lec ted  i n  the  

TABLE 2 

COMMERCIAL 1-125 WEPAHATIONS 
SELECTION CHITERIA 

Ame rsham Union Carbide NFN 

Hadioligand Nality 
1. Immunoreactivity (B/F-insulin) 2.1 2.0 2.3 
2. % Iodine Incorporation 60-8W 59-76% 54-8rn 

Vola t i l i ty  Proper t ies  
2. Oilupnt 0.001 N NaOH 0.01N NaOH 0.lN NaOH 

4. Volati l icy nCi/mCi* 1050 t 255 70 2 27 15 2 4 
5. X of contents votalizing+ 071 1 0.007 0.0015 

3. pH 7-8.5 9-10.5 11-13 

Hadionuclidic Purity 
6. 1-126 contamination 

Construction of Vial 
7. User acceotao i l i tv  
8. Multidose' use . 

0.2% 

t 
t 

(0.05% 4 0.01% 

"evaluated a t  time of i n i t i a l  venting (n=3)  
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C O ~ E R C I A L  N ~ ~ ~ ~ I  SOLUTIONS 44 3 

Fiqure 3. The nanocuries o f  1251 v o l a t i l i z e d  per m i l l i c u r i e  o f  

rad i o i o d  ine  

per v i a l  are p l o t t e d  as a func t i on  o f  pH. 

performed on unbuffered so lu t ions  ranging i n  pH from 13 t o  2.5. 

each v i a l  was determined with BDH ind i ca to r  so lu t i on  fo l l ow ing  the  vo la t -  

i l i t y  measuremant. 

measurements. 

All measurements displayed were 

The pH o f  

Fach p o i n t  represents a mean 2 1 S.D. o f  3 independent 

Na1251 S p i l l  Studies 

V o l a t i l i z e d  rad io iod ine  r e s u l t s  obtained from the 1251 s p i l l  s tud ies  

are presented in  Table 3. Dur ing the f i r s t  30 minutes fo l l ow ing  the 1251 

s p i l l ,  1.4% o f  the rad io iod ine  contents (14 pCi/mCi) was co l l ec ted  i n  the  

charcoal f i l t e r - a i r  sampler above the s p i l l  area. This amount was reduced 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
4
1
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



444 HAMILTON AND BUTTON 

TABLE 3 
1-125 VOLATILIZATION FOLLOWING AN ACCIDENTAL SPILL 

A. SPILL ON ABSORBENT PAPER 

Paper 
t ime pos t  c o n d i t i o n  1-125 Vola t i l i zed*  % t o t a l  

0-30 min wet paper 14 uCi/mCi 1.4% 

30-60 min dry paper 1 uCi/mCi 0.1% 

4.6 mCi of  pH 7.5 1-125 were s p i l l e d  on p l a s t i c  oacked 
adsorbant  paper. 
* determined by a c h a r c o a l  f i l t e r  equipped a i r  sampler 

8. SPILL ON RUaEiER GLOVE 

lower s u r f a c e  s u r f a c e  under- 
time pos t  o f  glove** nea th  glove** 

30 min 14.4 nCi (0.003%) 5 nCi (0.002%) 

235 yCi of l L 3 I  ( pH 7.5) were s p i l l e d  on a rubber  g love  

** determinzd by 3 wipe t e s t .  
s u r f a c e  

t o  0.1% (1 yCi/mCi) during t h e  second 30 minutes. 

i n a t i o n  s t u d i e s  demonstrated t h a t  14.4 nCi or 0.003% of t h e  1251 s p i l l e d  

on t h e  glove penet ra ted  the  rubber s u r f a c e  and t h a t  5 nCi (0.002%) was found 

on a wet gauze l o c a t e d  below t h e  glove. 

The rubber  glove contam- 

DISCUSSION 

S e l e c t i o n  of  a commercial Na1251 s o l u t i o n  for p r o t e i n  r a d i o i o d i n a t i o n  

r e q u i r e s  th,? eva lua t ion  of m u l t i p l e  f a c t o r s .  

focus on t h e  r a d i o i o d i n e ' s  a b i l i t y  t o  i n c o r p o r a t e  i n t o  p r o t e i n  and t h e  

q u a l i t y  o f  the  f i n a l  product  with r e s p e c t  t o  non-specif ic  binding and immuno- 

r e a c t i v i t y .  

t o  be independent o f  t h e  rad io iodine  used i n  t h 2 i r  p r o p w a t i o n .  

t o  the  examination o f  secondary f a c t o r s  a f f e c t i n g  t h e  s a f e t y  and e a s e  of  

handl ing t h e  d i f f z r e n t  commercial rad io iodines .  

Primary concerns g e n e r a l l y  

I n  t h e  present  s tudy ,  t h e  q u a l i t y  of t h e  r a d i o l i g a n d s  appeared 

This  lead 
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COMMERCIAL N ~ ~ ~ ~ I  SOLUTIONS 445 

Previous r epor t s  descr ibe  mul t ip le  f a c t o r s  including pH, C02, 02, 

C1- and temperature which a f f e c t  the  quant i ty  of radioiodine v o l a t i l i z i n g  

Prom an aqueous unouffered so lu t ion  (9-10). 

the absorption of increasing amounts of C02 i n  the radioiodine is of pa r t -  

i cu l a r  concern d i th  respect t o  radioiodine v o l a t i l i t y  i s sue :  [a2 t H20 

+ H2(C03)]. 

ion izes  i n  water and readi ly  oxidizes to  iodina i n  ac id  so lu t ions  containing 

oxygen: 41- t O2 + 4Ht + 212 t 2 H20. 

iodine so lu t ion  can be nlnimized oy seve ra l  means, the f i r s t  involving the  

manufacturer and the second involving the user. 

?recess, NaOH is added to  radioiodine.  

0.01N NaOH assuras  B high pH upon a r r i v a l  (pH 12-13) which minimizes the  

12512 released upon i n i t i a l  opening o f  the v i a l .  Lower NaOH concen- 

t r a t i o n s  r e s u l t  in  pHs of 7-10 upon a t r i v d l  which can lead  the r e l ease  of 

microcuries of radioiodine per mi l l i cu r i e  during the period of i n i t i a l  

venting. Cmcarn nas been axjxsssed t h a t  the presence of 0.1N NaOH i n  

the  radioiodine so lu t ion  prevents t he  adjustment of the radioiodine t o  

tha proper pH fo r  radioiodination. 

of 0.W phosphate buf fer  d i l l  ad jus t  the pH of m i x o l i t e r  quanci t ios  of 

radioiodine i n  0.1 N NaOH t o  7-8 which is the rsported optimal pH f o r  mast 

zhhloranine T and lactoperoxidase reac t ions  (1). 

rece ip t ,  the user can add 0.25-0.34 phosphate buf fer  LO the radioiodine v i a l  

t o  maintain thr? v i a l  pH a t  n j u t r a l  l eve ls .  This  reduces the poss ib l i t y  of a 

dexeas ing  pH condi t ion  near the  l i p  of the v i a l  where the radioiodine is 

exposed the most t o  C02 and thus  it is subjec t  t o  lower pHs nnd g rea t e r  

vo l a t  i I i t y  . 

A decrease i n  pH re su l t i ng  from 

The iodide ion is an anion of a strong acid which f u l l y  

The v o l a t i l i t y  o f  a radio- 

During t h e  manufacturing 

T h e  use of 0.1N ins tead  of 0.001- 

Concrary t o  t h i s  concept, the  add i t ion  

Immediately following 

The cons t ruc t ion  of the v i a l  is a l s o  considered an important i s sue  i n  

the se l ec t ion  of a coirmercial radioiodine. 

for  proper s torage  and multidose use. 

products is dispensed in to  a v ia1  which permits rapid secure  recapping. 

The v i a l  must oe readi ly  sea led  

Currently,  only one of the commercial 

The 
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other  designs requi re  parafilm fo r  securing t h e  s e a l  and the  appl ica t ion  of 

parafilm r e s u l t s  i n  increased rad ia t ion  exposure t o  the  inves t iga tor .  

Finally,  rad ionucl id ic  pu r i ty  of the  radioiodine (i.e. the proportion of 

the rad ioac t iv i ty  prnsent a s  the s t a t ed  radionuclide) should be examined 

when se l ec t ing  a 12'1 product fo r  pro te in  radioiodination. 

rad ionucl id ic  pur i ty  is less important i n  the sa l ec t ion  process t h a t  the  

o ther  f ac to r s  previously mentioned. A l l  1-125 prepara t ions  conta in  some 

1-126 r n u r i t y  as a by-product of the neutron i r radiat ion process, 1.e. 

124Xe ( n , g a r ~ n a ) ' ~ ~ X e  -$ ( E C ) d  12'I. 

impurity emanates from a concern about t he  poss io le  increased r ad ia t ion  

exposure t o  the inves t iga tor  as a r e s u l t  of t he  1-126 high energy gamma rays 

(386 and 667 keV) which readi ly  pene t ra te  lead  sh ie ld ing  designed f o r  1251. 

Second, these high energy photons a r e  readi ly  counted in  the 1-131 (364 keV) 

window making double 1-125 and 1-131 labe l ing  s t u d i e s  d i f f i c u l t  t o  perform 

In an accurate manner. Third, tel lurium x-rays emitted from the  1-126 a r e  

counted in  the  1-125 window which tends t o  overestimate the  amount of 1-125 

present. 

t h e  radioiodine can be minimized by remote handling devices, 2) dual isotope 

(1-125, 1-131) s tud ia s  a r e  not commonly performed and 3) 1-126 Ta x-rays 

sp i l l ove r  i n t o  the  1-125 window w i l L  be uniform throughout t he  standard and 

unknown por t ions  of the radioassay thus  minimizing any Pf fec t  on t h e  in t e r -  

polated r e su l t s .  Due the reasons above and the  r e l a t ive ly  low 1-126 content 

i n  most of the zomnercial reagents (0.02-0.22%), t he  presence of t h i s  radio- 

nuc l id ic  impurity is not considered to  be a major c r i t e r i a  by which radio- 

iodines should oe selected.  

In  perspective,  

I n i t i a l  c r i t i c i s m  of t h e  1-126 

Tkse problems a r e  considered t o  be minor because 1) handling of 

Despite repor t s  t o  the  contrary (11-121, we have found t h a t  standard 

good housekzeping j r a c t i c e s  such a s  the use of a fume hood, rubber glovas 

and a laboratory coa t  a r e  adequate f o r  preventing microcurie thyroid burdens 

of 1251 from inha la t ion  or d i r e c t  sk in  contamination. Most fume hoods a re  
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generally adequata fo r  evacuating the  microcurie l eve l s  of radioiodine volat-  

i l i z e d  during a mi l l i cu r i e  s p i l l .  

hand, one thickness of ruober will reduce a hundred microcurie s p i l l  t o  

picocuries of 1251 sk in  contamination. Based on these observations,  

closed systems such a s  glove boxes designed f o r  rad io iodina t ion  f a c i l i t i e s  

a r e  not considered a necess i ty  fo r  s a fe  radioligand preparation. 

these glovo boxes equipped w i t h  charcoal f i l t e r s  can however b? he lpfu l  i n  

assuring t h a t  there is no 1251 released from areas  where expired radio- 

iodines a re  s tored  fo r  decay-disposal. 

I f  their is a acc ident  involving a gloved 

The use of 

In comlus ion ,  the  major s e l ec t ion  c r i t e r i a  f o r  commercial rad io iodines  

include the binding proper t ies  of the  pu r i f i ed  1251-peptides, t he  radio- 

iodine v o l a t i l i t y  Groperties and t h e  ease of handling and resea l ing  the v ia l .  

A l l  three commercial Na1251 so lu t ions  appear t o  rad io iodina te  se lec ted  

peptides i n  an manner which r e s u l t s  i n  products w i t h  good binding proper t ies .  

Radioiodine se l ec t ion  therefore  focuses on secondary cons idera t ions  involving 

radioiodine v o l a t i l i t y  and v i a l  construccion. F ina l ly ,  precautions invol- 

ving standard good housekeeping p rac t i ces  can successfu l ly  p ro tec t  i nves t i -  

ga tors  performing pro te in  rad io iodina t ions  from the  po ten t i a l  biohazards 

associated wi th  12512 thyroid uptakes r e su l t i ng  from radioiodine inha l -  

a t ion  and sk in  contamination. 
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