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HPLC ASSAY OF A LEUKOTRIENE 
D, ANTAGONIST IN 

PHARMACEUTICAL PREPARATIONS 
AND BIOLOGICAL SAMPLES WITH UV 

AND FLUORESCENCE DETECTION 

P.R. BEDARD AND M.L. COTTON 
Merck Frosst Canada, Iric. 

P.O. Box 1005 
Poirite Claire-Dorval 

Quebec H 9 R  4P8 

ABSTRACT 

Ana ly t i ca l  methodology has been developed t o  assay 
L-660,711. 3-~~~3-~2-~7-chloro-2-quinolinyl~ethenyl~phenyl~~~3- 
d i  methyl ami no-3-oxopropyl ) t h i  o h e t h y l  1 t h i  o) p rop i  on i  c t o  
assess drug s t a b i l i t y  i n  pharmaceutical preparat ions and drug 
concentrat ion i n  plasma samples. Reversed-phase HPLC 
chromatography w i t h  UV detec t ion  a t  232 nm and 300 nm was used 
t o  analyze drug content and assess s tab i  1 i ty  i n  pharmaceutical 
formulat ions.  I n  add i t i on  t o  UV, f luorescence de tec t i on  w i t h  
300 nm and 400 nm as the exci tat ion-emission wavelength p a i r  was 
used t o  enhance s e n s i t i v i t y  f o r  b i o l o g i c a l  samples w i t h  low drug 
concentrat ions.  The l a t t e r  system had a de tec t i on  l i m i t  o f  1-5 
ng/ml f o r  a 25 p1 i n j e c t i o n .  I t  was used t o  monitor drug 
concent ra t ion  i n  plasma fo l l ow ing  intrapulmonary, intravenous 
and o r a l  admin is t ra t ion .  

a c i  d 

INTRODUCTION 

The compound, 3-(((3-(2-(7-chloro-2-qui no1 i n y l )  ethenyl  )phe- 
ny l  1 ((3-dimethylami no-3-oxopropyl ) t h i o h e t h y l  1 th io )p rop i  oni  c ac id  
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308 BEDARD AND COTTON 

i s  a po ten t  leukot r iene antagonist  undergoing c l i n i c a l  t r i a l s .  
This drug i s  a c t i v e  by the intravenous, o r a l  and intrapulmonary 
routes o f  admin i s t ra t i on  aga ins t  leukotr iene- induced and 
a1 lergen-induced bronchoconst r i c t ion  i n  var ious b i o l o g i c a l  
models ( 1 ) .  

The eva lua t ion  o f  pharmaceutical preparat ions invo lves  many 
considerat ions which inc lude the  chemical s t a b i l i t y  and 
b i o a v a i l a b i l i t y  o f  the drug. This c o n t r i b u t i o n  describes the 
a n a l y t i c a l  methods used t o  evaluate chemical s t a b i l i t y  i n  some 
pharmaceutical formulat ions and t o  measure drug concentrat ions 
i n  b i o l o g i c a l  samples t o  evaluate var ious pharmacoki net! c 
parameters as a func t i on  o f  rou te  o f  admin i s t ra t i on  and 
fo rmula t ion  cha rac te r i s t i cs .  The a n a l y t i c a l  methods presented 
here i nvo l ve  two d i f f e r n t  chromatographic methods f o r  the 
separat ion o f  the drug from endogeneous molecules and two 
de tec t ion  systems tha t ,  i n  conjunct ion w i t h  the chromatographic 
separation, a f f o r d  d i f f e r e n t  de tec t ion  l i m i t s  and 
s e l e c t i v i t i e s .  These methods have been successful i n  assaying 
drug concentrat ions i n  plasma o r  serum c o l l e c t e d  from r a t s ,  
guinea p igs ,  dogs, sheep and monkeys. A separate p u b l i c a t i o n  
w i l l  d iscuss i n  more d e t a i l  some aspects o f  the  pharmacokinetic 
behavior o f  t h i s  compound. 

MATERIALS AND METHODS 

Eaui pment 

The h igh  performance l i q u i d  chromatography u n i t  (HPLC) used 
t o  assay pharmaceutical preparat ions cons1 sted o f  an HP1090 
equipped w i t h  an automatic i n j e c t o r ,  a column oven, a diode 
a r ray  UV de tec tor ,  a DPU board, a 10 mb hard d i s k  and a HP85B 
computer (Hewlet t  Packard Avondale, PA 19311). 

The HPLC used f o r  b i o l o g i c a l  samples consisted o f  Waters 
equipment: ( d i v i s i o n  o f  M i l l i p o r e ,  M i l f o rd ,  MA 01757) a model 
510 pump, a WISP 712, a LambdaMax 481 UV detec tor  and a HP3392A 
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ASSAY OF LEUKOTRIENE ANTAGONIST 309 

integrator. The column temperature for the biological assay was 
controlled with a Thermometrix 1419 (6. Braun, Melsungen AG, W .  
Germany) and an insulated water bath. The fluorescence 
equipment consisted of a Perkin Elmer (Norwalk CT 06856) 
luminescence spectrometer LS5 with a Perkin Elmer 3600 data 
station and either a LC cell accessory or a standard turret cell 
holder. 

The UV spectrometer used to record solution spectra was a 
HP8451A diode array. 

ChromatosraDhic SeDa ration 

Two different mobile phases and columns were used that 
afforded different selectivities, peak symmetries and 
sensitivities. 

1. The first set of conditions consisted of a 
12.5: 12.5 : 75 (v : v : v) mi x ture o f  tetrahydro- 
furan (THF), 1-propanol and 0.2% (w/v) aqueous 
phosphoric acid, respectively, with a 10 cm 
Spherisorb Octyl column containing 3 pm 
particles. The flow rate was 2 ml/min with a 
column temperature o f  50'C. 

2. The second set of conditions consisted of a 
47.5:52.5 (v:v) mixture of 0.02M phosphate 
(pH 7.2) and methanol, respectively. The 
flow rate was 2 ml/min and temperature was 
45°C. The HPLC column was 10 cm long, filled 
with 3 pm Spherisorb ODS2. 

All the reagents used were of analytical or HPLC grade 
unless otherwise noted. Due to impurities present in regular 
analytical grade THF and 1-propanol , preservative free THF (BDH 
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310 BEDARD AND COTTON 

Canada, Montreal, Canada) and h igh  p u r i t y  I-propanol (Burdick 
and Jackson, d i v i s i o n  o f  American Hosp i ta l  Supply Co., McGraw 
Park, I L  60085) solvent were  used. 

The drug, L-660,711, and o ther  s t r u c t u r a l  l y - re la ted  
compounds were prepared by the Medicinal Chemistry group a t  
Merck Frosst  Canada Inc .  (Pointe Claire-Dorval ,  PQ). 

Preoarat ion o f  t h e  B io loa i ca l  SamDler 

The blood samples were drawn w i t h  e i t h e r  an hepar in ized 
Vacutainer (Becton and Dickinson, Orangeburg, NY 10962) o r  a 
syr inge. The blood co l l ec ted  w i t h  a syr inge was immediately 
t rans fe r red  t o  a hepar in ized t e s t  tube. The plasma was 
co l l ec ted  a f t e r  cen t r i f uga t ion  (3000 RPM f o r  15 min) i n  a I E C  
Centra-7C r e f r i g e r a t e d  cen t r i f uge  ( I n t e r n a t i o n a l  Equipment Co., 
a d i v i s i o n  o f  Damon, Needham H t s ,  MA 02194). Blood samples from 
monkeys were al lowed t o  c l o t  f o r  20 min i n  t e s t  tubes and 
cent r i fuged t o  c o l l e c t  the serum. 

The serum or plasma was processed by adding two volumes o f  
methanol t o  one o f  sample and fol lowed by c e n t r i f u g a t i o n  i n  an 
Eppendorf 5415 cen t r i f uge  (Brinkmann Instruments, I nc ,  Westbury 
NY 11590) a t  14,000 RPM f o r  10 min. The supernatant was 
t rans fe r red  t o  a 300 p1 PolySpring Glass I n s e r t  loca ted  i n  an 
amber v i a l  and stoppered w i t h  a Tef lon  l i n e d  cap and septum 
(Nat ional  S c i e n t i f i c  Co., Norcross, GA 30093). Standards were  
prepared by sp i k ing  the  plasma o r  serum w i t h  known q u a n t i t i e s  o f  
an aqueous so lu t i on  o f  the drug as the  sodium s a l t .  

Detec t ion  and Ouan t i t a t i on  o f  Pharmaceutical Samples 

The pharmaceutical preparat ions were analyzed us1 ng the  
f i r s t  se t  o f  assay cond i t ions  described above. Two de tec t i on  
wavelengths, 232 and 300 nm, w i t h  a band w id th  o f  4 nm were used 
t o  monitor peak areas. The f i r s t  wavelength was selected t o  
monitor a l l  UV absorbing species. The second wavelength was 
used t o  determine the presence o f  broad band absorbers such as 
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ASSAY OF LEUKOTRIENE ANTAGONIST 3 1  1 

qu ino l ine-conta in ing  degradation products. The r a t i o  o f  both 
was used t o  i d e n t i f y  peak over lap.  

The standard consisted o f  a methanol s o l u t i o n  o f  t he  f r e e  
acid.  A conversion f a c t o r  (Mw,Na/Mw,H, 537.11515.11 o f  
1.0427 was used t o  quan t i t a te  the  sodium s a l t .  The t y p i c a l  
co l  umn performance provided e f  f i c i  ences o f  6500-5500 p l a t e s  per  
column f o r  L-660,711. Columns t h a t  reached the  lower l i m i t  were  
rep1 aced. Inconsi  s ten t  performance was found w i t h  columns 
s to red  i n  the  mobi le phase. Rout inely,  columns were s to red  i n  a 
30 : 70 methanol -water m i  x t u r e  . 

The l i n e a r i t y  o f  the method was es tab l i shed f o r  the  
concentrat ion range o f  0.1-0.4 mglml ( c o r r e l a t i o n  c o e f f i c i e n t  .I 
0.999). w i t h  zero i n te rcep t  ( ~ ~ 0 . 0 5 ) .  f o r  i n j e c t i o n  volumes o f  
e i t h e r  2 o r  5 p l ,  The r e l a t i v e  standard dev ia t i on  o f  m u l t i p l e  
i n j e c t i o n s  ( ~ 1 5 )  was less  than 1%. This concent ra t ion  range 
corresponded t o  t h a t  used i n  the prepara t ion  o f  the  
pharmaceutical s tab i  1 i ty  samples . The upper value was 1 i m i  ted  
by the  s o l u b i l i t y  o f  the drug i n  methanol. Lower concentrat ions 
were  n o t  i nves t i ga ted  because la rge  nominal concentrat ions w e r e  
necessary t o  i d e n t i f y  minute amount o f  decomposition products.  
Larger concentrat ions o f  drug i n  a l k a l i n e  b u f f e r  have been 
i n j e c t e d  a t  the expense o f  more d i s t o r t e d  peaks and column i n l e t  
vo id  format ion.  

Optimum reproduci b i  1 i t y  and re1 i a b i  11 ty  were obtained w i t h  
mobi le phases t h a t  were thoroughly degassed t o  avo id  gas bubbles 
forming i n  the de tec tor .  Degassing by using vacuum o r  by 
bubbl ing an i n e r t  gas should be avoided t o  prevent evaporat ion 
of t he  lower b o i l i n g  solvent, THF. Best r e s u l t s  were obtained 
a f t e r  son ica t ion  o f  the mobile phase. 

Detec t ion  and Ouanti t a t i o n  o f  B i o l o a i c a l  Samles  

P r i m a r i l y  b i o l o g i c a l  Samples were assayed us ing  the  f i r s t  
se t  o f  chromatographi c cond i t ions  described (see Chromatographic 
Separation) and a 300 nm UV de tec t i on  wavelength. This 
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312 BEDARD AND COTTON 

wavelength was selected f o r  optimum d e t e c t a b i l i  t y  and 
s e l e c t i v i t y  consider ing in te r fe rences  caused by e a r l y  e l u t i n g  
peaks. The 300 nm wavelength al lowed the i d e n t i f i c a t i o n  o f  any 
quinol ine-containing metabol i tes which might have been present. 

Fluorescence de tec t ion  was used t o  enhance s e n s i t i v i t y  f o r  
b i o l o g i c a l  samples conta in ing  low drug concentrat ions.  The 
f luorescence de tec tor  was opt imized f o r  signal-to-no1 se- ra t io  
f o r  both separat ion systems. I n  both cases, a l a r g e  number o f  
wavelength p a i r s  (exci  t a t i o n  and emission) were  found t o  be 
equa l ly  su i tab le  f o r  the  assay. The 300 nm and 400 nm 
exci  tat ion-emission wavelength p a i r  was chosen f o r  s e l e c t i v i t y  
a f t e r  p re l im ina ry  eva lua t ion  o f  the  base l ine  f o l l o w i n g  i n j e c t i o n  
o f  plasma samples. The s l i t  w id th  was opt imized a t  15 and 10 nm 
f o r  the e x c i t a t i o n  and emission, respec t ive ly ,  f o r  t h i s  
wavelength p a i r  using the  same approach. 

Several pharmacokinetic studies (g rea ter  than 30 s tud ies)  
were performed w i t h  e l  t he r  separat ion and de tec t ion  systems 
described above. I n  each case, a c a l i b r a t i o n  curve was 
establ ished w i t h  a minimum o f  th ree  i n j e c t i o n s  o f  the standard 
sample a t  f ou r  l e v e l s  o f  concentrat ion.  Each standard was 
prepared by sp i k ing  plasma o r  serum co l l ec ted  from each animal 
p r i o r  t o  dose admini s t r a t i o n .  A1 1 Ca l i  b r a t i o n  curves had 
c o r r e l a t i o n  c o e f f i c i e n t s  l a r g e r  than 0.99 and a zero  i n t e r c e p t  
(pc0.05). The slopes o f  the c a l i b r a t i o n  curves were  
reproducible (p<0.05. RSD 3-52]. I f  a c a l i b r a t i o n  curve d i d  
no t  m e e t  these c r i t e r i a ,  appropr ia te  measures were taken t o  
co r rec t  the  HPLC chromatographic condi t ions.  

Each new column was tes ted  by i n j e c t i n g  25 p1 o f  a 
b i o l o g i c a l  sample. Under these condi t ions,  column e f f i c i e n c i e s  
were about 5000 p la tes .  The column was replaced be fore  3500 
p la tes  were obtained. This p l a t e  count c r i t e r i o n  was always m e t  
before column pressure o r  va r iab le  r e t e n t i o n  t i m e  became a 
problem. The normal l i f e  t ime o f  a column was about 700 
i n j e c t i o n s  and no attempts were made t o  res to re  d isab led  columns. 
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ASSAY OF LEUKOTRIENE ANTAGONIST 313 

RESULTS AND DISCUSSUZI? 

The compound L-660.711 (see F i g  1 f o r  s t ruc tu re )  has been 
prepared as the f r e e  ac id  o r  the  sodium s a l t .  The f r e e  a c i d  i s  
a f r e e  f l ow ing  powder, nonhygroscopic and spa r ing l y  water 
so lub le  i n  unbuffered so lu t ions .  The sodium s a l t  i s  more 
so lub le  i n  aqueous so lu t ions  (pH>7.5) bu t  very  hygroscopic. 

SoectroscoDic Charac te r i s t i cs  

The e f f e c t  of pH on the  UV absorpt ion o f  L-660,711 i s  shown 
i n  F i g  2. The spectrum obtained w i t h  the  compound d isso lved i n  
a neu t ra l  o r  a l k a l i n e  s o l u t i o n  was no t  s i g n i f i c a n t l y  d i f f e r e n t  
( see  spectra b and c of F i g  2 ) .  The spectrum was s i g n i f i c a n t l y  
d i f f e r e n t  i n  the  a c i d i c  environment. The spectrum was the  same 
as t h a t  observed f o r  so lu t i ons  o f  neu t ra l  pH when organic 
mod i f i e rs  were  added, i r r e s p e c t i v e  o f  the  i n i t i a l  pH o f  the  
so lu t i on .  These observations i nd i ca ted  t h a t  an important change 
i n  the  resonance s t ruc tu re  o f  the  chromophore occurred w i t h  the  
pro tonat ion  a t  the  N-quinol lne i n  an a c i d i c  medium. 

F i g  3 shows the  e f f e c t  o f  pH on the  emission spectrum a t  an 
e x c i t a t i o n  wavelength o f  300 nm. F i g  4 shows the e f f e c t  o f  pH 
on the  emission spectrum a t  an e x c i t a t i o n  wavelength o f  250 nm. 
I n  aqeuous so lu t ions ,  a maximum emission was found a t  neu t ra l  
pH. The f luorescence i n t e n s i t i e s  were increased s u b s t a n t i a l l y  
i n  the  presence o f  organic mod i f i e r  i r r e s p e c t i v e  o f  t he  i n i t i a l  
aqueous pH values. 

CI 

L-660,7 1 1  

FIGURE 1 The chemical s t r u c t u r e  o f  L-660.711 as the  f r e e  
acid.  
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FIGURE 3 
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The e f f e c t  o f  pH on t h e  UV spectrum o f  L-660.711 
(1.6 pg /m l ) .  The s o l u t i o n s  were p repared  i n  
0.02M phosphate a d j u s t e d  t o  a) pH 2.0. b) pH 7.2, 
c )  pH 11.2. 

b) DH 7.2 

3 400 450 500 

WAVELENGTH 

The e f f e c t  o f  pH on t h e  f l uo rescence  spectrum o f  
L-660.711. The e x c i t a t i o n  wavelength was 300 nm. 
Both t h e  e x c i t a t i o n  and emiss ion  s l i t s  were 10 nm. 
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The e f f e c t  o f  pH on the  f luorescence spectrum o f  
L-660.711. The e x c i t a t i o n  wavelength was 250 nm. 
Both the e x c i t a t i o n  and emission s l i t s  were 10 nm. 

Assay a nd Stab 11 1 t v  o f  the  Pharmaceuti ca 1 Preparat ions 

Good r e s o l u t i o n  o f  drug, t rans format ion  products and 
p o t e n t i a l  process impur i t i es  i s  an important c r i t e r i o n  f o r  HPLC 
assays developed t o  analyze pharmaceutical fo rmula t ions .  The 
major t ransformat ion product f o r  L-660.711 was 1 t s  c i s  isomer 
resu l  t i n g  from photochemical ly- induced i somerization. F i g  5 
shows a chromatogram o f  photodecomposed L-660.711 obtained a t  
de tec to r  wavelengths o f  232 nm and 300 nm showing the  r e s o l u t i o n  
o f  t he  t rans  isomer ( r e t e n t i o n  time: 5.9 min) and i t s  
phototransformat ion product t he  c i s  isomer ( r e t e n t i o n  t ime: 4.2 
min). Other minor degradation o r  t rans format ion  products have 
no t  been i d e n t i f i e d .  Po ten t i a l  process impur i t i es .  o the r  than 
the  c i s  Isomer, inc lude the d l a c i d  and the  Michael a d d i t i o n  
product. 
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FIGURE 5 The chromatographic separation o f  the 
transformation products a f t e r  exposing samples f o r  
two days t o  ambient l i g h t .  The drug and the c i s  
isomer retent ion times were 5.9 min and 4.2 min, 
respect ively.  Diode array  detect ion was a t  a )  232 
nm and b) 300 nm. See the t e x t  f o r  chromatographic 
conditions. 
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Aqueous so lu t ions  o f  the drug were  t es ted  f o r  s t a b i l i t y  i n  
the presence o f  f luorescent l i g h t  (30°C and 355 footcandles,FC) 
and i n  the absence of l i g h t  (30°C). Table 1 shows t h a t  drug 
s t a b i l i t y ,  i n  the presence o f  l i g h t ,  i s  concent ra t ion  dependent 
and shor t  t e r m .  The c i s  isomer i s  the major phototransformat ion 
product.  Table 2 shows tha t ,  when pro tec ted  from l i g h t ,  the  
compound was s tab le  f o r  a t  l e a s t  7 days i n  aqueous so lu t i on .  
Some decomposition products were found a t  20 days and 37 days. 
S i m i l a r  r e s u l t s  were  obtained w i t h  methanolic so lu t i ons .  

The neat drug, both as the f r e e  ac id  and the  sodium s a l t  was 
s tab le  i n  the s o l i d  s ta te  a t  50°C f o r  a t  l e a s t  12 months. 

Assay o f Plasma Sa mD1 er 

This drug has been administered t o  animals v i a  the  
intravenous, o r a l  and aerosol routes.  The de terminat ion  o f  the  
concentrat ion-t ime p r o f i l e  o f  the  drug r e s u l t i n g  f rom these 
experiments invo lved the determinat ion o f  plasma concentrat ions 
i n  the  range o f  concentrat ion o f  1 ng/ml-100 pg/ml. Both peak 
area and he igh t  w e r e  used f o r  the  q u a n t i t a t i o n  o f  b i o l o g i c a l  
samples. Peak he igh t  was p re fe r red  near the  de tec t i on  l i m i t  
s ince t h i s  mode o f  q u a n t i t a t i o n  was l e s s  suscept ib le  t o  
in te r fe rences  from adjacent peaks. 

The f i r s t  s e t  o f  HPLC cond i t ions  was used t o  analyze f o r  
drug concentrat ions i n  plasma a f t e r  I V  o r  o r a l  drug 
admin is t ra t ion .  With the UV detec tor  s e t  a t  300 nm and a 25 
p1 i n j e c t i o n ,  t he  de tec t ion  l i m i t  was about 0.5 pg/ml (3  
standard dev ia t ions) .  An example o f  data obtained when a 5 
mg/kg I V  dose was given t o  fou r  beagle dogs i s  shown i n  F i g  6. 

An order  o f  magnitude improvement i n  de tec t i on  l i m i t s  was 
obtained w i t h  f luorescence de tec t ion .  The method, us ing  e i t h e r  
UV or f luorescence de tec t ion ,  s a t i s f i e d  the  v a l i d a t i o n  c r i t e r i a  
described i n  the sec t ion  e n t i t l e d  Detec t ion  and Quant i  t a t i o n  o f  
B i o l o g i c a l  Samples. The c a l i b r a t i o n  curves prepared f o r  each 
assay were  i n  the range o f  concentrat ion 0.7 - 20 pg/ml and 
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TABLE 1 

BEDARD AND COTTON 

S t a b i l i t y  o f  aqueous so lu t ions  o f  1.25% NaHC03 (pH 8.3) a t  
30°C when stored under f luorescent  l i g h t  a t  355FC. S t a b i l i t y  
r e s u l t s  a re  reported as percent of the assay r e s u l t s  obtained 
from the i n i t i a l  samples. 

CONCENTRATION 
(mg/ml) 

1 hour 4 hours 8 hours 24 hours 

0.1 
1 .o 

10.0 

77 18 16 10 
74 21 22 6 
97 80 65 32 

TABLE 2 

S t a b i l i t y  o f  aqueous L-660,711 so lu t i ons  i n  1.25% NaHC03 (pH 
8.3) a t  30°C when pro tec ted  from l i g h t .  The lower two 
concentrat ions were  i n j e c t e d  ( t r i p 1  i ca tes )  d i r e c t l y  i n t o  the 
chromatograph wh i le  the  l a rges t  concentrat ion was prepared i n  
t r i p l i c a t e  w i t h  a 40 f o l d  d i l u t i o n  before i n j e c t i o n .  S t a b i l i t y  
r e s u l t s  a re  reported as percent of the assay r e s u l t s  obtained 
from the  i n i t i a l  samples. Standard dev ia t i on  f o r  each 
determinat ion was 2 (n=3 f o r  the f i r s t  two rows and n=9 f o r  the 
remainder) . 

CONCENTRATION TIME 
(mglml) 

1 day 2 days 7 days 20 days 37 days 

0.1 100.4 100.0 102.0 97.5 96.0 
1 .o 100.7 100.0 99.2 96.7 93.1 

10.0 103.0 103.0 102.9 99.4 98.0 
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10.0 

1 .o 

0.1 
0 2 4 6 8 

TIME (HR) 

FIGURE 6 Drug-concentrat ion p r o f i l e s  a f t e r  a 5 mg/kg I V  dose 
was given t o  fou r  dogs weighing 10 t o  14 kg. 

0.05 - 7 pg/ml fo r  UV and f luorescence de tec t ion ,  
respec t i ve l y .  These methods have been evaluated and used t o  
analyze plasma samples obtained from r a t s ,  guinea p igs ,  dogs, 
sheep and monkeys. 

The drug a l s o  was administered t o  s q u i r r e l  monkeys (2,3) 
guinea p igs  and sheep (4) by the  intrapulmonary rou te  us ing  an 
u l t r a s o n i c  nebu l izer  o r  a Freon-based metered-dose i n h a l e r .  The 
plasma drug concentrat ion fo l l ow ing  intrapulmonary 
admin i s t ra t i on  provided evidence f o r  e i t h e r  systemic o r  l o c a l  
absorp t ion  from the  r e s p i r a t o r y  system. 

To detec t  nanograms o f  drug i n  plasma r e s u l t i n g  f rom aerosol 
admini s t r a t i o n ,  enhanced f luorescence sensi t i v i  t y  was obtained 
us ing  the  second se t  o f  chromatographic cond i t ions  descr i  bed 
e a r l i e r  (see Chromatographic Separation) which inc luded a 
neu t ra l  mobi le phase. Purging the  mobi le phase w i t h  n i t rogen  
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A 

BEDARD AND COTTON 

a) (BEFORE 
TREATMENT) 

0 5 14 

TIME (MINI 

FIGURE 7 Chromatograms o f  guinea p i g  plasma a f t e r  a 
nebul ized drug s o l u t i o n  was administered. See t e x t  
f o r  the chromatographic system. The i n j e c t i o n  
volume was 50 pl. The t races  shown are from 
plasma samples obtained from animals: a) before 
treatment, b> 5 min a f t e r  treatment (1.2 ng/ml drug 
found i n  plasma), c) 15 min a f t e r  t reatment (0.6 
ng/ml drug found i n  plasma). The de tec t i on  l i m i t  
i n  the guinea p i g  i s  lower (about 1 ng/ml) than any 
o ther  species studied. The arrow ind i ca tes  the 
l o c a t i o n  o f  the L-660.711 peak. 
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removed oxygen, a well-known f luorescence quencher. With t h i s  
opt imized system, de tec t ion  was l i m i t e d  o n l y  by r e s o l u t i o n  o f  
minor plasma components e l u t i n g  near the  drug peak o f  i n t e r e s t .  
This i s  i l l u s t r a t e d  i n  F i g  7 showing chromatograms obtained from 
plasma samples o f  the guinea p i g  before t reatment,  5 minutes 
a f t e r  and 15 minutes a f t e r  admin i s t ra t i on  o f  L-660.711. The 
de tec t i on  l i m i t  obtained f o r  normal plasma and serum samples 
from guinea p igs ,  sheep o r  monkeys was 1-5 ng/ml w i t h  a 25 p1 

i n j e c t i o n  volume. The c a l i b r a t i o n  curve obtained f o r  a range o f  
concent ra t ion  5-300 ng/ml was l i n e a r  w i t h  a c o r r e l a t i o n  
c o e f f i c i e n t  o f  0.99. Over the  concentrat ion range 5-20 ng/ml 
the c o r r e l a t i o n  c o e f f i c i e n t  was 0.95. 

ACKNOWLEDGEMENTS 

An i n d u s t r i a l  research fe l l owsh ip  awarded by the  Natural  

Sciences and Engineering Research Council o f  Canada t o  P. R.  
BBdard i s  g r a t e f u l  l y  acknowledged. The authors a re  g r a t e f u l  t o  
the techn ica l  exper t i se  o f  the  people i n  the animal cen ter  a t  
Merck Frosst  Canada Inc .  Plasma samples from the  monkey and 
guinea p i g  were provided by the  Pharmacology Department a t  Merck 
Frosst  Canada. Plasma samples from the  sheep were provided by 
D r .  W.M. Abraham o f  the Mount S ina i  Medical Center o f  Greater 
Miami. 

REFERENCES 

1 .  

2. 

Jones, T. R., Zamboni, R. M., Bel ley,  M., Champion, E., 
Charette, L., Ford-Hutchinson, A. W.,  Frenette,  R.,  
Gauthier,  J-Y., Leger, S., Masson, P., McFarlane, C. S., 
Piechuta, H.,  Rokach, J . ,  Wil l iams, H.,  Young, R.  N.,  
Dehaven R. N. and Pong, S. S., Pharmacology o f  L-660.711: A 
Novel, Potent and Se lec t i ve  Leukotr iene D4 Receptor 
Antagonist,  Can. J. Phys io l .  Pharmacol, i n  press. 

Hamel, R., McFarlane, C.S., and Ford-Hutchinson, A.W. 
1986. Late pulmonary responses induced by ascar is  a1 le rgen 
i n  conscious s q u i r r e l  monkeys. J . Appl . Physiol  . 
61 :2081-2087. 

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



322 BEDARD AND COTTON 

3. McFarlane, C . S . ,  Piechuta, H., H a l l ,  R.A., and 
Ford-Hutchinson, A.N. 1984. E f fec ts  o f  a cont rac t1  l e  
prostaglandin antagoni s t  (L-640.035) upon a1 1 ergen-i nduced 
bronchoconstr ict ion i n  hyper-react ive r a t s  and conscious 
squi rrel monkeys. Prostaglandins 28: 173-1 82. 

4. Abraham, W.M. and Stevenson, J . I .  (1988). 
A new Leukotr iene D4 antagonist  L-660,711 blocks a1 le rgen 
induced l a t e  responses i n  a l l e r g i c  sheep. ' FASEB J. 2(5). 
Abstract  No. 4425. 

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


