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AN ANALYTICAL SYSTEM FOR THE 
DETECTION AND QUANTITATION OF 

PHODAMINE-123 IN BIOLOGICAL SAMPLES 

T. W. Sweatman, R. I. Larussa, R. Seshadri, 
and M. Israel 

Departments of Pharmacology and Medicinal Chemistry 
The University of Tennessee-Memphis 

and 
The University of Tennessee Cancer Center 

Memphis, Tennessee 381 63 

ABSTRACT 

Rhodamine-123, a mi tochondr ia l - spec i f ic  dye ,  i s  c u r r e n t l y  of 
i n t e r e s t  as a p o t e n t i a l  an t icarc inoma agent .  We now r e p o r t  a n  
a n a l y t i c a l  method s u i t a b l e  f o r  monitor ing t h i s  a g e n t  i n  a v a r i e t y  
of  b i o l o g i c a l  matrices. The drug  i s  e a s i l y  e x t r a c t a b l e  i n t o  
o r g a n i c  s o l v e n t  i n  h igh  y i e l d  ( > 9 O X ) .  Analys is  i s  conducted by 
reversed-phase HPLC u s i n g  a phenyl column and an organic/aqueous 
b u f f e r  mobile phase,  w i t h  s i g n a l  d e t e c t i o n  by f low f luorornetry.  
The a s s a y  shows l i n e a r i t y  over  t h e  c o n c e n t r a t i o n  range of 5-4000 
ng/ml, w i t h  a l i m i t  o f  s e n s i t i v i t y  of 100 pg. Pre l iminary  animal  
d a t a  confirms t h e  s u i t a b i l i t y  of  t h e  a s s a y  f o r  d e t a i l e d  drug  
metabolism and d i s p o s i t i o n a l  s t u d i e s .  

INTRODUCTION 

Rhodamine-123 (RH-123, F igure  1) i s  one of a group of  

xanthene-type compounds which are a v a i l a b l e  commercially a s  laser 
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1418 SWEATMAN ET AL. 

RH-123, R = CH 3 

RH-110, R = H  
F i g u r e  1. S t r u c t u r e s  of  rhodamine-123 and rhodamine-110. 

dyes.  Recent ly ,  s e v e r a l  s t u d i e s  have r e p o r t e d  RH-123 t o  have 

an t i tumor  a c t i v i t y .  Thus,  RH-123 was shown t o  e x h i b i t  dose- and 

schedule-dependent a c t i v i t y  a g a i n s t  E h r l i c h  asci tes  and MB49 

murine b ladder  carcinoma i n  v i v o  (1) .  In a d d i t i o n ,  RH-123 was 

found t o  produce a r e d u c t i o n  i n  s u r v i v a l  and colony-forming 

a b i l i t y  of murine e p i t h e l i a l  b ladder  tumor ce l l s  i n  v i t r o ,  wi thout  

having an e f f e c t  upon c o u n t e r p a r t  ‘normal’ e p i t h e l i a l  c e l l s  ( 2 ) -  

The e x a c t  mechanism by which RH-123 may e x e r t  i t s  c y t o t o x i c  

e f f e c t s  remains u n c l e a r .  However, t h e  drug  is known t o  be 

r e t a i n e d  s e l e c t i v e l y  by carcinoma cells i n  v i t r o  ( 3 1 ,  accumulat ing 

i n  mitochondria  where i t  d i s r u p t s  ATP s y n t h e s i s  ( 4 - 6 ) .  These 
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RHODAMINE-123 IN BIOLOGICAL SAMPLES 1419 

o b s e r v a t i o n s  sugges t  t h a t  RH-123 may d i f f e r  from most 

c l i n i c a l l y - a c t i v e  a n t i c a n c e r  a g e n t s  which g e n e r a l l y  r e l y  upon a n  

i n t e r a c t i o n  w i t h  a n u c l e a r  t a r g e t  f o r  t h e i r  c y t o t o x i c  p r o p e r t i e s .  

Accord ing ly ,  RH-123 may o f f e r  an a l t e r n a t i v e  approach t o  t h e  

c i r cumven t ion  of d rug  r e s i s t a n c e ,  a phenomenon which o f t e n  has  a 

s i g n i f i c a n t  impact  upon d i s e a s e  p rognos i s .  For  t h i s  r e a s o n ,  

f u r t h e r  s t u d y ,  bo th  of a m e c h a n i s t i c  and pharmacologic  n a t u r e ,  

w i t h  RH-123 i s  c l e a r l y  war ran ted .  A t  p r e s e n t  l i t t l e  is known o f  

t h e  pharmacology of RH-123 e i t h e r  i n  v i t r o  o r  i n  animal  models.  

A s  a p r e r e q u i s i t e  f o r  such  s t u d i e s  ( 7 ) ,  we now r e p o r t  on  t h e  

development of  a n  e f f i c i e n t  e x t r a c t i o n  p rocedure  f o r  RH-123 from 

b i o l o g i c a l  matrices and a r a p i d  s e n s i t i v e  HPLC a s s a y  f o r  d rug  

q u a n t i t a t i o n .  

PUTERIALS AND METHODS 

Chemicals.  RH-123 and c r y s t a l  v i o l e t ,  u sed  as i n t e r n a l  s t a n d a r d ,  

were o b t a i n e d  from Eastman Kodak, Roches t e r ,  NY. Both materials,  

as purchased,  were found t o  be impure when ana lyzed  by 

reversed-phase HPLC u s i n g  t h e  c o n d i t i o n s  d e s c r i b e d  below. For  

p u r i f i c a t i o n ,  e a c h  compound was s u b j e c t e d  t o  column chromatography 

on s i l i c i c  a c i d ,  w i t h  chloroform-methanol e l u t i o n ,  u n t i l  it showed 

g r e a t e r  t han  99.8% p u r i t y  by HPLC a n a l y s i s .  AD 28 

(N-trifluoroacetyladriamycin-14-octanoate), used as a n  i n t e r n a l  

s t a n d a r d  i n  t h e  t i s s u e  e x t r a c t i o n  s t u d i e s ,  is a p roduc t  of t h e s e  

l a b o r a t o r i e s  (8).  S i l i c o n i z i n g  f l u i d  (Sigmacote)  and HPLC-grade 

a c e t o n i t r i l e  were purchased from Sigma ( S t .  Lou i s ,  MO) and 
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1420 SWEATMAN ET AL. 

American Burdick and Jackson  (Muskegon, M I ) ,  r e s p e c t i v e l y .  A l l  

o t h e r  s o l v e n t s  and chemica l s  used i n  t h i s  work were o f  s t a n d a r d  

r e a g e n t  g r a d e  q u a l i t y .  

Chromatography. The chromatographic  equipment c o n s i s t e d  of  a 

Waters A s s o c i a t e s  ( M i l f o r d ,  MA) d u a l  M6000-A pump i n s t r u m e n t  

equipped w i t h  mic roprocesso r  c o n t r o l  and automated i n j e c t i o n  

(Models 721 and 710B, and 730 WISP, r e s p e c t i v e l y ) .  T h i s  system 

was coupled t o  a f low f l u o r o m e t r i c  d e t e c t o r  (Model FS-970, Kra tos  

S c h o e f f e l  I n s t r u m e n t s ,  Ramsey, NJ) set a t  a n  e x c i t a t i o n  wavelength 

of  482 nm (deu te r ium l i g h t  s o u r c e )  and b e a r i n g  a 550 mn emiss ion  

f i l t e r .  S e p a r a t i o n s  were accomplished on a 10 cm x 8 a m  i .d .  

phenyl-RADIALPAK column mounted i n  a 2-Module r a d i a l  compression 

assembly (Waters A s s o c i a t e s ) ,  w i t h  a mobile  phase c o n s i s t i n g  of 

0.05 M ammonium fo rma te  b u f f e r ,  pH 4.0, and a c e t o n i t r i l e  a t  a f low 

rate of  3.0 a l l  

p r i o r  t o  use.  

was added t o  

f i l t r a t i o n .  In 

i n .  S o l v e n t s  were f i l t e r e d  (0.45 urn) and degassed 

To a s s u r e  p rope r  pump f u n c t i o n ,  100 m l  of b u f f e r  

each 4 - l i t e r  b o t t l e  of a c e t o n i t r i l e  p r i o r  t o  

t i a l  c o n d i t i o n s  were 75% buf fe r :25% a c e t o n i t r i l e ;  

f i n a l  c o n d i t i o n s ,  50%:50%, were ach ieved  ove r  15 minutes  u s i n g  a 

l i n e a r  g r a d i e n t .  For  those  expe r imen t s  i n v o l v i n g  t h e  use  o f  AD 28 

a s  a n  i n t e r n a l  s t a n d a r d ,  a f u r t h e r  i n c r e a s e  i n  a c e t o n i t r i l e  

c o n c e n t r a t i o n  ( t o  100% by 1 7  minu tes )  was used t o  r a p i d l y  e l u t e  

t h i s  compound. A r e - e q u i l i b r a t i o n  t i m e  o f  4 min w a s  used p r i o r  t o  

automated i n j e c t i o n  of  t h e  n e x t  sample.  The l i m i t  of  d e t e c t i o n  of  

a n  i n j e c t e d  s t a n d a r d  of RH-123 was 100 pg ( 4  x background n o i s e ) .  
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RHODAMINE-123 IN BIOLOGICAL SAMPLES 1421 

E x t r a c t i o n  of RH-123 from Blank Human Plasma. RH-123 i s  

s p a r i n g l y  s o l u b l e  i n  comple t e ly  aqueous media. For  t h i s  r e a s o n  

d rug  w a s  p repa red  i n  me thano l i c  s o l u t i o n  and a p p r o p r i a t e  d i l u t i o n s  

were made i n  pH 7.4 Tris b u f f e r .  RH-123 (5-4000 ng) was added t o  

t r i p l i c a t e  1 ml a l i q u o t s  o f  b l ank  human plasma (ma in ta ined  a t  -70' 

and thawed Immediately p r i o r  t o  u s e )  con ta ined  i n  s i l i c o n e - c o a t e d  

s t o p p e r e d  t u b e s .  Fol lowing a d d i t i o n  of  d rug ,  t u b e s  were vor t exed  

b r i e f l y  and 1 m l  of pH 7.4 T r i s  b u f f e r  (0.05 M) w a s  t h e n  added. 

Samples were e x t r a c t e d  w i t h  2 x 7 m l  of f r e s h l y  p repa red  e t h y l  

a c e t a t e :  1-butanol (9:  1, by volume).  Organic  phases  f o r  e a c h  

sample were combined i n  s i l i c o n e - c o a t e d  test t u b e s  and evapora t ed  

t o  d r y n e s s  a t  37' under a s t r e a m  of d r y  n i t r o g e n .  Dried samples  

were capped w i t h  p a r a f i l m  and s t o r e d  f rozen .  P r i o r  t o  a n a l y s i s  

samples  were r e c o n s t i t u t e d  i n  100 u l  of methanol c o n t a i n i n g  a 

known q u a n t i t y  o f  c r y s t a l  v i o l e t  as  i n t e r n a l  s t a n d a r d  t o  p r o v i d e  a 

measure of  t h e  amount of  sample i n j e c t e d  by t h e  automated system. 

Samples were t r a n s f e r r e d  t o  WISP v i a l s  c o n t a i n i n g  l imited-volume 

i n s e r t s  and ana lyzed  as no ted  above. 

E x t r a c t i o n  of  RH-123 from Blank R a t  Plasma and Whole Blood. 

F resh  whole blood was o b t a i n e d  from a n e s t h e t i z e d  (Metofane 

i n h a l a t i o n  a n e s t h e t i c ,  Pitman-Moore, Washington Cross ing ,  N J )  

u n t r e a t e d  Sprague-Dawley rats by c a r d i a c  p u n c t u r e  u s i n g  a 

h e p a r i n i z e d  s y r i n g e  and needle .  Blood was t r a n s f e r r e d  t o  

h e p a r i n - t r e a t e d  v a c u t a i n e r  t u b e s  and c e n t r i f u g e d  a t  3000 x g f o r  

10 min t o  o b t a i n  plasma. To 1 m l  a l i q u o t s  (x 5)  of e i t h e r  whole 
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1422 SWEATMAN ET AL. 

blood o r  plasma, RH-123 was added i n  methanol ic  s o l u t i o n  (25  u l )  

a t  a c o n c e n t r a t i o n  of 25, 250 o r  2500 ng. Samples were vor texed  

and plasma e x t r a c t e d  as noted  above f o r  t h e  human plasma samples.  

Whole blood was l y s e d  by t h e  a d d i t i o n  of 2 m l  of methanol and 

e x t r a c t e d  wi th  o r g a n i c  s o l v e n t s  as above. Samples were 

r e c o n s t i t u t e d  w i t h  methanol (100 u l )  c o n t a i n i n g  c r y s t a l  v i o l e t  and 

analyzed by HPLC. Recovery was determined by peak area r e l a t i v e  

t o  t h a t  of d i r e c t l y  i n j e c t e d  RH-123 s t a n d a r d s .  

E x t r a c t i o n  of RH-123 from Blank Rat T i s s u e s .  Unt rea ted  rats were 

s a c r i f i c e d  by c e r v i c a l  d i s l o c a t i o n  fo l lowing  e x s a n g u i n a t i o n  by 

c a r d i a c  puncture .  S e l e c t e d  t i s s u e s  ( l i v e r ,  k idneys ,  h e a r t ,  lung ,  

s p l e e n )  were removed r a p i d l y  and placed i n  ice-cold T r i s  b u f f e r  

(0.05 M, pH 7 .4 ) .  T i s s u e s  were b l o t t e d  d r y ,  weighed, and placed 

i n  2 volumes of  b u f f e r .  Homogenation was accomplished w i t h  a 

P o l y t r o n  s t a i n l e s s  s teel  homogenizer (Brinkman In t ruments ,  

Westbury, N J )  w i t h  ice-cool ing  of t h e  samples.  Complete c e l l u l a r  

d i s r u p t i o n  was a s s u r e d  by subsequent  s o n i c a t i o n  f o r  30 s e c .  The 

l i v e r  homogenate was d i v i d e d  i n t o  5 x 3 m l  a l i q u o t s  (1  g of 

t i s s u e )  and KH-123 was added a t  25, 250 o r  2500 ng t o  e a c h  series 

of samples .  Following v o r t e x i n g ,  t h e  samples were placed i n  t h e  

r e f r i g e r a t o r  ( + 4 O )  f o r  30 min. For t h e  remaining t i s s u e s ,  1 m l  of 

homogenate (0.33 g of t i s s u e )  was combined w i t h  2 m l  of T r i s  

b u f f e r  p r i o r  t o  the  a d d i t i o n  of RH-123; k idney  t i s s u e  was a n  

e x c e p t i o n ,  w i t h  2.5 m l  (0.83 g of t i s s u e )  being used.  Each t i s s u e  

homogenate was subdiv ided  i n t o  5 samples  and 250 ng of RH-123 was 

added t o  each sample tube .  A l l  t i s s u e  samples were e x t r a c t e d  w i t h  
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RHODAMINE-123 IN BIOLOGICAL SAMPLES 1423 

e t h y l  a c e t a t e : l - b u t a n o l  (9:1, by volume),  as  n o t e d  above. P r i o r  

t o  a n a l y s i s  samples  were re suspended  i n  100 u 1  o f  methanol  

c o n t a i n i n g  a known q u a n t i t y  o f  AD 28 as i n t e r n a l  s t a n d a r d .  Peak 

areas o b t a i n e d  f o r  RH-123 were compared w i t h  t h o s e  produced by 

i n j e c t i o n  o f  t h e  a p p r o p r i a t e  c o n c e n t r a t i o n  o f  p u r e  d r u g  s t a n d a r d .  

Decay of RH-123 i n  Whole Blood Fo l lowing  IV A d m i n i s t r a t i o n .  We 

have  n o t e d  p r e v i o u s l y  ( 7 )  t h a t  i n t r a v e n o u s  a d m i n i s t r a t i o n  o f  

M-123 (5 mg/kg) to rats r e s u l t s  i n  h i g h e r  d r u g  l e v e l s  i n  whole 

blood t h a n  i n  plasma o v e r  t h e  e n t i r e  s t u d y  p e r i o d  (0-24 h r ) .  In  a 

p r e l i m i n a r y  s t u d y  t h e  p r o c e d u r e s  d e s c r i b e d  above have been a p p l i e d  

t o  t h e  d e t e r m i n a t i o n  o f  RH-123 blood l e v e l s  i n  samples  withdrawn 

from t r e a t e d  a n i m a l s  (Metofane a n e s t h e s i a )  by c a r d i a c  p u n c t u r e  f o r  

up t o  24 h r  post-drug a d m i n i s t r a t i o n .  

RESULTS AND DISCUSSION 

The r e l a t i o n s h i p  between t h e  c o n c e n t r a t i o n  o f  KH-123 added t o  

human plasma and t h e  peak r a t i o  of RH-123 r e l a t i v e  t o  i n t e r n a l  

s t a n d a r d  i s  shown i n  F i g u r e  2. Samples were p r o c e s s e d  i n  

t r i p l i c a t e  f o r  e a c h  d r u g  l e v e l  and are e x p r e s s e d  as a mean 

v a l u e  f s t a n d a r d  d e v i a t i o n ;  t h e  l a t t e r  was t y p i c a l l y  <4%. Data 

a n a l y z e d  by l i n e a r  r e g r e s s i o n  ( c o e f f i c i e n t  of v a r i a t i o n  >0.9999) 

showed no d e v i a t i o n  o v e r  t h e  c o n c e n t r a t i o n  r a n g e  s t u d i e d .  

The e f f i c i e n c y  of t h e  e x t r a c t i o n  p rocedure  f o r  RH-123 f rom 

rat whole b lood ,  p l a sma ,  and t i s s u e  samples  i s  shown i n  T a b l e  1. 

Values are e x p r e s s e d  as a p e r c e n t a g e  of t h e  peak area of e x t r a c t e d  
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RH-123 CONCENTRATION, ng I ml 300 

F i g u r e  2. Standard cu rve  f o r  t h e  e x t r a c t i o n  of  RH-123 f rom b lank  
For d e t a i l s ,  human plasma (mean o f  3 d e t e r m i n a t i o n s ) .  

see Haterials and methods. 

TABLE 1 

P e r c e n t a g e  Recovery of RH-123 f rom R a t  Whole Blood, Plasma, 
and S e l e c t e d  T i s s u e s  by Organic  E x t r a c t i o n *  

Sample 

Blood 

Plasma 

L i v e r  

Kidney 

Heart 

Sp leen  

Lung 

RH-123 C o n c e n t r a t i o n  Applied 

25 ng 250 n g  2500 ng  
// 105.9t4.3 96.1f4.1 92.4f9.4 

93,322.9 86.8-Cl. 7 90.4t2.0 

8 7 . 4 ~ 3 . 1  87.553.1 89.251.6 

# 

106.8*5.4 

97.8t2.9 

91.6+4.1 

87.1+-8.4 

-~ ~- ~~~ 

I *MeanfS.D. f o r  5 (4 ) s e p a r a t e  d e t e r m i n a t i o n s .  
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d r u g / d i r e c t l y  i n j e c t e d  s t a n d a r d ,  c o r r e c t e d  f o r  r ecove ry  o f  t h e  

i n t e r n a l  s t a n d a r d .  Over t h e  100-fold c o n c e n t r a t i o n  r ange  s t u d i e d  

t h e r e  w a s  no d i s c e r n a b l e  change i n  t h e  e f f i c i e n c y  of  t h e  

e x t r a c t i o n  p r o c e s s  which showed comparable  v a l u e s  o f  -90% f o r  b o t h  

t h e  whole blood and plasma d e t e r m i n a t i o n s .  S t anda rd  d e v i a t i o n  o f  

t h e  plasma samples  ( - 2 X )  was lower t h a n  t h a t  f o r  whole blood ('"9%) 

a t  a l l  t h r e e  c o n c e n t r a t i o n s  used. I n  common w i t h  plasma o r  whole 

b lood ,  e x t r a c t i o n  of  d rug  from l i v e r  homogenate w a s  comparable  a t  

a l l  t h r e e  c o n c e n t r a t i o n s  examined. S i m i l a r  h i g h  e x t r a c t i o n  

e f f i c i e n c i e s  were no ted  f o r  t h e  remaining t i s s u e s  t o  which a 

s i n g l e  c o n c e n t r a t i o n  of  250 ng of d rug  had been added. 

The whole blood decay c u r v e  f o r  RH-123 f o l l o w i n g  i n t r a v e n o u s  

a d m i n i s t r a t i o n  o f  a s i n g l e  dose of  5 mg/kg t o  f ema le  

Sprague-Dawley r a t s  i s  shown i n  F i g u r e  3 .  RH-123 was d e t e c t a b l e  

a t  h i g h  l e v e l s  (1245 2 7 3  ng/ml) a t  10 minu tes ,  t h e  ear l ies t  sample 

p e r i o d .  Drug l e v e l s  appeared t o  undergo a b i p h a s i c  d e c l i n e ,  w i t h  

a n  i n i t i a l  r a p i d  d e c l i n e  i n  blood d rug  l e v e l s  such  t h a t  by 1.5 h r  

o n l y  20% of t h e  10-minute l e v e l s  were d e t e c t a b l e .  T h e r e a f t e r ,  t h e  

d e c l i n e  was more g r a d u a l ,  w i t h  l e v e l s  of RH-123 s t i l l  d e t e c t a b l e  

a t  24 h r  post-drug a d m i n i s t r a t i o n .  In  a d d i t i o n  t o  p a r e n t  d rug  

(RH-123), two o t h e r  f l u o r e s c e n t  s i g n a l s  were d e t e c t a b l e  i n  t h e  

blood samples  ( F i g u r e  4 ) .  A t  a l l  sample t i m e s  (0-24 h r ) ,  t h e s e  

o t h e r  f l u o r e s c e n t  s i g n a l s  r e p r e s e n t e d  no more than  5% of  t h e  t o t a l  

f l u o r e s c e n c e  p r e s e n t  i n  t h e  samples .  These s i g n a l s  i n c r e a s e d  to 

r e a c h  a maximum between 1.5-2 h r  post-drug a d m i n i s t r a t i o n  and 

t h e r e a f t e r  d e c l i n e d  t o  u n d e t e c t a b l e  l e v e l s .  One of  t h e  unknown 
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F i g u r e  3. Mean c o n c e n t r a t i o n  o f  KH-123 i n  t h e  blood of ra t s  
f o l l o w i n g  an i n t r a v e n o u s  b o l u s  dose  of 5 mg/kg ( N = 4 ) .  
The dose admin i s t e red  was e x t r a p o l a t e d  Erom t h e  o p t i -  
m a l  dose used in murine tumor t h e r a p y  t r i a l s .  

F i g u r e  4 .  Reversed-phase s e p a r a t i o n  o f  p a r e n t  d r u g ,  m e t a b o l i t e s ,  
and i n t e r n a l  s t a n d a r d  e x t r a c t e d  from a sample of  whole 
blood o b t a i n e d  by c a r d i a c  punc tu re  from a r a t  fol low- 
i n g  a d m i n i s t r a t i o n  of RH-123, 5 mg/kg i v .  R e t e n t i o n  
times (min):  3.95, unknown; 4.95, RH-110; 7.50, 
c r y s t a l  v i o l e t  ( i n t e r n a l  s t a n d a r d ) ;  10.04, RH-123. 
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m e t a b o l i c  p r o d u c t s  h a s  t e n t a t i v e l y  been i d e n t i f i e d  as 

Rhodamine-110, t h e  d e - e s t e r i f i e d  form of RH-123 (see s t r u c t u r e ,  

F i g u r e  l), based on a comparison of  s p e c t r a l  and chromatographic  

p r o p e r t i e s  w i t h  a n  a u t h e n t i c  s t a n d a r d .  It should be emphasized 

that  t h e  i n  v i v o  d a t a  p r e s e n t e d  h e r e  a r e  from p r e l i m i n a r y  s t u d i e s  

done as p a r t  o f  o u r  do  

not  i n c l u d e  s u f f i c i e n t  d a t a  p o i n t s  f o r  f u l l  pha rmacok ine t i c  

e v a l u a t i o n ;  a more d e t a i l e d  r e p o r t  on t h e  metabol ism and 

d i s p o s i t i o n  of  RH-123 i n  t h e  r a t ,  u s i n g  t h e  methodology d e s c r i b e d  

h e r e ,  w i l l  be p r e s e n t e d  e l sewhere  i n  t h e  n e a r  f u t u r e .  

methods development program and t h e r e f o r e  

I n  c o n c l u s i o n ,  t h i s  r e p o r t  d e s c r i b e s  a new a n a l y t i c a l  

methodology, by e x t r a c t i o n  and reversed-phase HPLC, f o r  t h e  

a n a l y s i s  of  RH-123 i n  b i o l o g i c a l  f l u i d s  and t i s s u e s .  The s t u d i e s  

of  e x t r a c t i o n  e f f i c i e n c y  i n d i c a t e  t h a t  t h e  developed method i s  

h i g h l y  e f f i c i e n t  a t  e x t r a c t i n g  RH-123 from a v a r i e t y  o f  b i o l o g i c a l  

matrices, w i t h  a mean d r u g  r ecove ry  o f  '90Z from whole b lood ,  

plasma,  and t i s s u e  homogenates;  s i m i l a r  r e s u l t s  have  a l s o  been 

o b t a i n e d  by us  w i t h  u r i n e ,  b i l e ,  and f e c a l  samples .  Comparable 

t i s s u e  e x t r a c t i o n  of  d rug  over  t h e  100-fold c o n c e n t r a t i o n  r ange  

s t u d i e d  i n d i c t e s  t h a t  t h e  l i n e a r i t y  s e e n  i n  human plasma samples  

a l s o  exis ts  f o r  e x t r a c t i o n  from o t h e r  samples.  P r e l i m i n a r y  d a t a  

from an ima l  s t u d i e s  c o n f i r m  t h e  a b i l i t y  of t h e  a s s a y  t o  s e p a r a t e l y  

q u a n t i f y  p a r e n t  d rug  and o r g a n i c  s o l v e n t - e x t r a c t a b l e  m e t a b o l i t e s .  

T h i s  work a l s o  shows t h a t  t h e  s e n s i t i v i t y  o f  the a n a l y t i c a l  

t echn ique  i s  a p p r o p r i a t e  f o r  b i o l o g i c a l  and pharmacological  

s t u d i e s  w i t h  RH-123. The l i m i t  o f  d e t e c t i o n  o f  a 
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d i r e c t l y - i n j e c t e d  pure drug  s tandard  is 100 pg ( 4  x background). 

Thus, t h e  l i m i t  of q u a n t i t a t i o n  of  a b i o l o g i c a l  f l u i d  o r  t i s s u e  

e x t r a c t  c o n t a i n i n g  RH-123 i s  less t h a n  0 . 5  ng/ml; such  a va lue  

r e p r e s e n t s  less than l / l O t h  t h a t  observed i n  blood 2 4  h r  a f t e r  

in t ravenous  a d m i n i s t r a t i o n  t o  rats of a t h e r a p e u t i c  dose of 

RH-123, as e x t r a p o l a t e d  from t h e  o p t i m a l l y  a c t i v e  dose determined 

i n  murine an t i tumor  t r i a l s .  

T h i s  work w a s  supported i n  p a r t  by Research Grants  CA37082 

and CA37209, and Tra in ing  Grant NSKA T-35-AM07405, from t h e  
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