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R e c e i v e d  on A p r i l  3 .  1 9 7 3 .  

S U M M A  R Y 

.4 simple, high capacity metGod .for the p u r i f i c a t i o n  o f  3H- 

gentamicin i s  described. Confirmation o,f radiochemical pur i ty  
using several th in  layer  chromatopraphy systems i s  presented. 

Based on the weight o,f bio logica l ly  ac t ive  material ,  the  spe- 
c i f i c  a c t i v i t y  i s  1.02 C i / m v .  

Introduct ion:  

Gentamicin is a widely used aminocycl i tol  aminoglycoside a n t i b i o t i c  (1). 
The commercially a v a i l a b l e  f o m  c o n s i s t s  of about  equal  proport ions o f  t h e  t h r e e  
members o f  t h e  gentamicin C complex ( Z ) ,  all of  which have s i m i l a r  a n t i b i o t i c  
a c t i v i t y  (3) .  

The need f o r  radiochemically pure gentamicin of high s p e c i f i c  a f x i v i t y  a rose  

Hmever, t h e  s p e c i f i c  a c t i v i t y  repor ted  
from our desire t o  s tudy its d i s t r i b u t i o n  and excre t ion  i n  humans. C-Gentamicin 
has been used i n  one i n  v i t r o  s tudy  ( 4 ) .  
i n  t h a t  s tudy was too  low fgr  our  purposes. 
of pure gentamicin s u l f a t e  
200 Nuclear Drive, Des Pla ines ,  Ill. 60018). Following a c a t a l y t i c  tritium Btchange 
process ,  t h e  mater ia l  was returned t o  us  containing 160 m C i  i n  25 m l  of  water  
Unfortunately, most of t h e  paper presents  t h e  methodology used t o  pur i fy  t h e  H-gen- 
tamicin f r om t h e  m a t e r i a l  re turned t o  u8 from Amersham/Searle. 

I n  t h e  present  inves t iga t ion  100 mg 
was su tmi t ted  t o  a l a b e l l i n g  service(Amersham-Searle, 

9 

Materials :  

Three types of t h i n  l a y e r  chromatography p l a t e s  were used: 1) c e l l u l o s e  0.1 mm 
th ick ,  2) s i l i c a  g e l  G 0.25 mm th ick ,  and 3)  Kieselguhr 0 . 2 5  mm thick.  
l a y e r  chromatography so lvent  systems were #1, lower phase of  chlorofonn: methanol: 
17% aqueous ammonia ( 2 : 1 : 1 ,  v/v); #2, n-butano1:glacial a c e t i c  acid:water  ( 7 5 : 7 . 5 :  
21, v/v). 
reagent  canposed of 125 mg ninhydrin i n  25 m l  of  acetone and 25 m l  o f  n-butanol was 
prepared. 
G-10. 

The t h i n  

To l o c a t e  gentamicin on t h e  t h i n  l a y e r  chromatography p l a t e s  a spray 

Gel f i l t r a t i o n  was performed using a 225 cm X 15 cm column of  Sephadex 

T r i t i u m  was counted using Spec t rof luor  Rutyl-PBD (Amersham/Searle) , prepared t o  
a concentrat ion o f  7 g / l i t e r  o f  to luene ,  as  t h e  counting s o l u t i o n  ( 5 ) .  
s c i n t i l l a t i o n  spectrometer  was used throughout the  study. 

Methods and Results: 

A Hark I1 

The ex ten t  of  t h e  radiochemical impuri t ies  can be Seen from rieure 1. h o  -1 
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o f  t h e  t r i t i a t e d  s o l u t i o n  and two v l  o f  co ld  gentamicin s o l u t i o n  (80 mg/rnl’l were 
s p o t t e d  3 cm a p a r t  on c e l l u l o s e  t h i n  l a y e r  chromatography p l a t e s  and developed i n  
s o l v e n t  system 1. 
w i t h  g e n t l e  hea t ing  t o  dark blue spots .  
a c t i v e  m a t e r i a l  was divided i n t o  1 cm s e c t i o n s ,  scraped i n t o  l i q u i d  s c i n t i l l a t i o n  
counting v i a l s  and mixed w i t h  5 m l  of  methanol p lus  15 m l  of  t h e  Rutyl-PRD s o l u t i a  
p r i o r  t o  count in .  
t h e  r a d i o a c t i v i t y  d id  n o t  correspond t o  gentamicin. 

The c o l d  gentamicin was s t a i n e d  with ninhydrin and developed 
The p a r t  o f  t h e  p l a t e  containing radio- 

From t h i s  technique it is obvious t h a t  t h e  major por t ion  of 

The f i r s t  s t a g e  i n  p u r i f i c a t i o n  of  t h e  3H-gentamicin was performed by passing 
2 m l  o f  t h e  r a d i o a c t i v e  s o l u t i o n  s lowly through t h e  Sephadex column and e l u t i n g  
with 0.02% sodium c h l o r i d e  i n  water. One m l  f r a c t i o n s  were c o l l e c t e d  a t  a f l o w  
r a t e  o f  0 . 5  ml/minute. Twenty u l  a l i q u o t s  o f  each f r a c t i o n  were counted i n  15 m l s  
of t h e  Butyl-PBD solu t ion .  Two radioac t ive  peaks were e l u t e d  from t h 5  Sephadex 
(F igure  2 ) .  The f i rs t  peak, i n  f r a c t i o n s  8, 9 and 10, contained t h e  H-gentamicin 
documented by b i o l o g i c  a c t i v i t y .  These f r a c t i o n s  were lyopbi l ized ,  red isso lved  i n  
1 m l  of  water  and passed through a f resh  Sephadex column, run i n  t h e  manner descr ibed 
before. Again, two peaks were e l u t e d  f r o m  t h e  Sephadex column (Figure  3 ) .  The frac- 
t i o n s  conta in ing  t h e  first peak were aga in  lyophi l ized  and red isso lved  i n  1 m l  water. 
The radiochemical p u r i t y  o f  t h e  f i r s t  peak was e s t a b l i s h e d  using t h e  two t h i n  l a y e r  
chromatography s o l v e n t  systems and t h e  t h r e e  s o l i d  suppor ts  (F igure  4). The mater ia l  
contained i n  t h e  second peak contained n e g l i g i b l e  b io logic  a c t i v i t y .  

The gentamicin a c t i v i t y  of  t h e  p u r i f i e d  product was analyzed by a wel l -p la te  
assay  ( 6 )  a s  1000 IIg/ml. 
i a l ,  t h e  s p e c i f i c  a c t i v i t y  was c a l c u l a t e d  a s  1.02 Ci/mM. 

S t e r i l i z a t i o n  w i t h  m i l l i p o r e  f i l t r a t i o n ,  d i l u t i o n  w i t h  water  f o r  i n j e c t i o n  and 

H-gentamicin thus  prepared has  been adminis tered t o  humans. 

Rased on t h e  weight of t h e  microbio logica l ly  a c t i v e  mater- 

s torgge  of  t h e  d i l u t e d  s o l u t i o n  f o r  i n j e c t i o n  d id  not  e f f e c t  t h e  radiochemical pur i ty .  
The 

Legend f o r  Figure 1: 

Radiochmmatogram o f  crude t r i t i a t e d  gentamicin. The dark  s p o t s  r e p r e s e n t  
t h e  three gentamicin C components chromatographed on t h e  same p l a t e  and stained 
w i t h  ninhydrin.  TLC system: 0.1 nun c e l l u l o s e ,  s o l v e n t  system #l. 
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Purification of tritiated gentamicin 561 

Legend for Figure 2: 

Elution pattern of crude t r i t i a t e d  gentamicin from the fi:st Sephadex co lmn.  

Legend for Figure 3: 

Elution pattern from second Sephadex column. 
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Legend f o r  Figure 4: 

Radiochromatograms of p u r i f i e d  t r i t i a t e d  gentamicin. Dark spots r e p r e s e n t  
gentamicin C o r  its components. 

Solvent  system 1: Chloroform methanol 1 7  minimum hydroxide 
2 : l : l  (v/v) - lower phase 

n-butano1:glacial a c e t i c  acid:water  
1 5 . 7 . 5 : Z l  (v/v)  

Solvent  system 2: 

C: 0.1 mm c e l l u l o s e  Solvent System i Solvent System 2 
S.G.: 0.25 mm s i l i c a  g e l  

K: 0.25 mm k i e s e l g u h r  ( 0 0 0  
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