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Description 

Field  of  the  Invention 

This  invention  relates  to  articles  of  manufacture 
for  use  in  enzyme  immuno-assay  (EIA)  techniques,  in 
particular  the  determination  of  human  chorionic  gona- 
dotropin  (HCG);  to  methods  of  making  such  articles; 
and  to  a  method  for  determining  immunologically  ac- 
tive  species  in  which  such  an  article  is  used. 

This  Application  is  a  divisional  Application,  divid- 
ed  out  of  Application  No.  84900563.2  (Publication  No. 
0138826)  referred  to  herein  as  "the  Parent  Applica- 
tion". 

Background 

Enzyme  immuno-assay  (EIA)  methods  have 
been  described,  Guesdon  J.,  Ternynck,  T.,  Avrameas, 
S.,  "The  Use  of  Avidin-Biotin  Interaction  in  Immunoen- 
zymatic  Techniques,  "J.  Histochem  Cytochem 
27:1131-1139,  1979.  Guesdon  etal  tested  the  effects 
of  labelling  antibodies,  antigens  and  enzymes  with 
biotin  in  EIA  procedures.  The  biotin-avidin  interaction 
is  well-known  and  has  been  studied  rather  exhaus- 
tively,  and  has  been  used  in  purification  of  reagents 
by  coupling  avidin  to  a  Sepharose  chromatographic 
column,  conjugating  biotin  to  a  protein  to  be  purified, 
binding  the  biotinylated  protein  to  the  column,  wash- 
ing  the  column,  and  eluting  the  purified  protein-biotin 
conjugate  protein  from  the  column.  Liu,  F.,  Zinnecker, 
M.  Hamaoka,  T.  and  Katz,  D  .  H.,  J.  Biochemistry 
18:690,  1979. 

Yankofsky,  S.  A.,  Gurevitch,  R.,  Niv,  A.,  Cohen,  G. 
(1981)  "Solid-phase  assay  for  d-biotin  oravidin-cellu- 
lose  disks,"  Anal.  Biochem.  118(2),  p307-14,  disclo- 
ses  how  avidin  can  be  covalently  linked  to  filter-paper 
disks  and  how  a  quantitative  assay  of  unknown  d-bio- 
tin  solutions  can  be  carried  out,  by  immersing  the  disk 
in  the  test  solution  followed  by  an  excess  of  radioac- 
tive  biotin  and  determining  the  amount  of  radioactivity 
bound.  EP  0005271,  discloses  a  method  whereby  a 
substance  is  mixed  with  antibodies  raised  against  that 
sample,  which  have  been  labelled  with  biotin  and  with 
a  known  amount  of  substance  labelled  with  an  en- 
zyme.  Avidin  which  has  been  immobilised  on  a  solid 
support  is  then  bound  to  the  biotin.  The  solid  and  liq- 
uid  phases  are  separated  and  the  amount  of  sub- 
stance  in  the  sample  determined. 

Test  devices  have  been  described  such  as  US 
4,216,245  where  different  reagents  are  incorporated 
with  a  carrier  matrix.  The  reagents  are  positioned 
separately  from  each  other  and  only  come  into  con- 
tact  when  the  test  device  is  wetted  with  the  sample. 

The  measurement  of  HCG  in  serum  or  urine  is  of 
interest  in  the  diagnosis  of  early  pregnancy,  detection 
of  ectopic  pregnancies  ,  and  in  monitoring  various  tu- 
mours.  Walsh,  P.  R.,  Wang  M.,  Gittermann,  M.  L, 

CLINICAL  IMMUNOCHEMISTRY  American  Associa- 
tion  for  Clinical  Chemistry,  1978  Natelson,  S.  et  al, 
Eds.,  pp.  306-328. 

The  use  of  filter  papers,  usually  in  the  form  of 
5  small  discs,  in  various  assay  procedures  is  well- 

known.  However,  efforts  to  develop  an  assay  method 
for  HCG  using  filter  paper  discs  has  not  been  suc- 
cessful.  After  considerable  work,  it  was  discovered 
that  the  methods  based  upon  binding  HCG  antibody 

10  to  a  disc  and  reacting  the  disc  with  a  solution  suspect- 
ed  of  containing  HCG,  e.g.,  urine,  were  of  poor  reli- 
ability  and  sensitivity.  Moreover,  discs  and  filter  pa- 
per  devices  cannot  be  manufactured  by  known  tech- 
niques  in  a  satisfactory  manner. 

15  The  present  invention  provides  a  means  which, 
like  the  methods  described  and  claimed  in  the  parent 
application,  overcomes  these  disadvantages.  Using 
the  article  provided  by  this  invention,  a  rapid,  reliable 
and  simple  enzyme  immuno-assay  can  be  carried 

20  out,  in  particular  by  the  methods  claimed  in  the  parent 
application. 

The  parent  application  describes  a  method  for  de- 
termining  HCG  which  is  highly  sensitive,  extremely 
simple  to  carry  out,  and  can  be  adapted  to  home  use 

25  kits.  The  invention  claimed  in  the  parent  application 
comprises  methods  and  kits  for  carrying  out  determi- 
nations  which  include,  but  are  not  confined  to,  the  de- 
tection  of  HCG,  since  the  concept  of  that  invention  is 
more  broadly  applicable  to  specific  antigen  determi- 

30  nations  and  can  also  be  adapted  for  determination  of 
antibodies,  using  the  same  concept  by  simply  revers- 
ing  the  role  of  the  antigen  and  antibody. 

Summary  of  the  Invention 
35 

The  articles  of  the  present  invention  are  similarly 
not  confined  to  the  detection  of  HCG,  the  concept  of 
this  invention  being  more  broadly  applicable  and 
adaptable  for  antibody  determination,  in  the  same 

40  way  as  is  mentioned  above. 
According  to  the  invention  in  a  first  aspect,  a 

method  of  manufacturing  a  multiple  indicator  support 
is  characterised  by  the  steps  of: 

(a)  coating  at  least  a  portion  of  a  solid  phase  sup- 
45  port  with  avidin;  and 

(b)  coating  only  predetermined  portions  of  the 
avidin  coated  support  of  step  (a)  with  biotinylated 
antibody  or  biotinylated  antigen,  thereby  leaving 
portions  of  the  substrate  uncoated  thereby  form- 

so  ing  a  predetermined  pattern  of  areas  of  biotinylat- 
ed  antibody  or  antigen  coated  support. 
According  to  the  invention  in  a  second  aspect,  a 

solid  phase  support,  as  an  article  of  manufacture  and 
having  a  surface,  is  characterised  by  an  avidin  coat- 

55  ing  on  at  least  substantial  portions  of  said  surface, 
and  biotinylated  antibody  or  antigen  printed  in  a  pre- 
determined  pattern  on  the  avidin  coated  surface. 

According  to  the  invention  in  a  third  aspect,  a 
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method  is  characterised  by  the  steps  of: 
(a)  coating  a  surface  of  a  solid  phase  support  with 
avidin, 
(b)  printing  a  biotinylated  antibody  or  biotinylated 
antigen  on  said  avidin  support  in  a  predetermined 
pattern, 
(c)  reacting  the  biotinylated  antibody  or  biotinylat- 
ed  antigen  coated  surface  with  a  solution  sus- 
pected  of  containing  the  immunologically  active 
species  and  with  a  labelling  moiety  such  that  the 
biotinylated  antibody  or  biotinylated  antigen  re- 
acts  with  the  immunoglogically  active  species 
and  that  the  immunologically  active  species  re- 
acts  with  the  labelling  moiety,  and 
(d)  reacting  the  labelling  moiety  with  a  developer 
reagent 
Thus,  the  method  of  this  invention,  like  that 

claimed  in  the  parent  application,  exemplified  by  the 
determination  of  human  chorionic  gonadotropin 
(HCG)  comprises,  in  a  preferred  form:  Coating  all  or 
part  of  a  solid  phase  support  with  avidin,  by  chemical 
bonding,  physical  absorption  or  any  other  suitable 
technique,  attaching  biotinylated  anti-HCG  antibody 
to  the  support  through  the  avidin-biotin  coupling,  ex- 
posing  the  support  thus  prepared  to  a  sample,  e.g.,  a 
solution,  suspected  of  containing  HCG  and  to  labelled 
anti-HCG  antibody.  The  result  is  a  solid  phase  sup- 
port  having  bound  thereon  HCG  and  a  detectable  lab- 
el  which  is  present  in  proportion  to  the  amount  of  HCG 
substrate  or  developer  for  the  label,  or  counted  if  the 
label  is  radioactive,  as  a  measure  of  the  concentra- 
tion  of  HCG  in  the  sample.  Alternatively,  the  labelled 
species  may  be  removed  from  the  support  and  detect- 
ed  in  any  conventional  manner.  Enzyme  labelling, 
e.g.,  with  li-galactosidase,  is  a  preferred  approach, 
but  other  enzymes  and  radiolabels  may  be  used. 

The  invention  can  also  be  utilized  in  the  techni- 
que  for  determining  the  presence  or  absence,  and 
measuring  the  quantity  of  antibodies.  In  this  instance, 
an  antigen  to  the  specific  antibody  is  biotinylated  and 
bound  through  avidin  to  a  support,  a  like  antigen  is 
labelled  and  the  reaction  is  carried  out  in  the  same 
manner,  except  that  the  antibody  is  the  species  to  be 
determined. 

Description  of  the  Drawing 

Figure  1  depicts  a  solid  phase  support,  which  is 
coated  in  whole  or  in  part  with  avidin,  and  upon  which 
biotinylated  antibody  is  coated  in  selected  areas,  de- 
picting  some  exemplary  patterns  which  may  be 
formed  by  printing  or  otherwise  applying  the  biotiny- 
lated  antibody  in  predetermined  areas. 

Description  of  the  Preferred  Embodiment 

The  solid  phase  supports  in  the  assay  are,  in  this 
example,  paper  discs  approximately  .7  cm  in  diame- 

ter,  Whatman  (Trademark)  grade  541.  The  paper 
discs  are  first  activated  with  CNBr  according  to  the 
procedure  described  by  R.  Axen  et  al.  (Nature, 
214:1302,  1967).  The  activated  discs  were  allowed  to 

5  react  with  avidin  at  4°C  overnight.  After  reaction,  the 
solution  was  removed  and  the  discs  were  blocked 
with  50  mM  ethanolamine,  pH  =  8.0,  at  room  temper- 
ature  for  2  hours.  The  discs  were  then  washed  exten- 
sively  with  0.1M  NaOAC,  0.5M  NaCI  buffer,  pH  =  4.0, 

10  and  0.1M  NaHC03,  0.5M  NaCI  buffer,  pH  =  8.3,  alter- 
nately,  3  times. 

Biotinylation  of  affinity  purified  rabbit  anti-HCG 
antibody  was  accomplished  by  incubation  of  the  an- 
tibody  with  N-hydroxysuccinimidyl-biotin  in  borate 

15  buffered  saline  (BBS)  at  pH  =  8.3  at  room  tempera- 
ture  for  2  hours.  Excess  N-hydroxysuccinimidyl-bio- 
tin  was  then  removed  by  dialysis  or  gel  filtration. 

li-Galactosidase-linked  antibody  was  prepared 
by  reacting  affinity  purified  mouse  anti-HCG  mono- 

20  clonal  antibody  with  li-galactosidase  through  a  cross- 
linking  reagent  M-Maleimidobenzol-N-Hydroxysucci- 
nimide  (MBS)  according  to  procedure  published  by 
FT.  Liu  et  al.,  J.  Biochemistry  18:690  (1979). 

The  immunoassay  is  accomplished  by  the  inter- 
25  actions  of  the  assay  components  as  described  below: 

In  a  typical  Disc-Avidin  Biotin-Ab-HCG-Ab-p-Ga- 
lactosidase  (HCG  EIA)  example,  the  disc  resides  in 
a  chamber  with  a  lyophilized  pellet  of  Anti-HCG-p- 
Galactosidase,  250  p\  of  urine  sample  is  used  to  dis- 

30  solve  the  pellet  and  rehydrate  the  disc.  The  disc- 
avidin-biotin-Anti  HCG  (BAD),  the  anti-HCG-p- 
Galactosidase,  and  the  urine  sample  incubate  simul- 
taneously  at  room  temperature  for  10  minutes.  The 
disc  is  then  removed  and  washed  extensively  with  a 

35  buffer  solution  or  under  a  stream  of  tepid  water.  The 
disc  is  finally  incubated  with  O-nitrophenyl-galacto- 
pyranoside  (ONPG),  a  synthetic  substrate  for  li-Ga- 
lactosidase.  The  enzyme  activity  is  related  to  the 
amount  of  HCG  present  in  the  urine  sample. 

40  A  dose-response  curve  has  been  demonstrated 
using  the  above  protocol.  For  qualitative  assays,  ur- 
ine  sample  with  400  mlU/ml  HCG  can  be  easily  de- 
tected  with  the  naked  eye.  This  HCG  level  corre- 
sponds  to  approximately  3  days  after  missed  period. 

45  One  feature  of  the  invention  is  the  application  of 
the  method  and  protocol  to  a  kit  which  can  be  used  by 
an  untrained  individual  in  the  privacy  of  her  own  home 
to  detect  the  presence  or  absence  of  HCG  as  an  in- 
dicator  of  possible  pregnancy.  As  the  above  protocol 

so  indicates,  this  detection  can  be  made  as  early  as 
three  days  after  a  menstrual  period  has  been  missed. 
A  missed  period  may  indicate  pregnancy,  and  it  may 
also  indicate  a  possible  complication,  in  some  individ- 
uals  an  early  indication  of  pregnancy  is  important. 

55  There  has  been  a  long  standing  need  for  a  kit  which 
can  be  used  without  need  for  a  laboratory  or  skilled 
technicians.  Kits  may  also  be  used  in  or  out  of  the  clin- 
ic  or  laboratory  to  monitor  various  tumors. 

3 
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Kits  include  all  reagents  necessary  to  complete 
a  qualitative  or  semi-quantitative  determination  of 
HCG  in  urine.  The  basic  constituents  of  a  kit  are:  (1) 
Solid  phase  support,  typically  filter  paperdiscs,  treat- 
ed  with  avidin,  the  avidin  being  bound  to  the  paper  to 
provide  sites  which  are  reactor  with  biotinylated  anti- 
HCG  antibody;  (2)  Labeled  anti-HCG  antibody;  (4) 
Wash  reagents;  and  (5)  Developing  reagent.  In  the 
case  given  as  a  preferred  embodiment,  which  is  ex- 
emplary  and  non-limiting,  the  developing  reagent  is 
O-nitrophenyl-galactopyranoside  (ONPG).  Develop- 
ment  of  a  p-galactoside  labeled  HCG-antibody  spe- 
cies  provide  a  color  change  which  is  visible  to  the 
naked  eye.  Other  color,  or  visible  effect  producing  lab- 
el  and  developer  combinations  may  be  applied;  how- 
ever,  the  system  described  is  presently  preferred. 
Buffers,  saline  reagents,  etc.  may  also  be  included 
but  it  is  preferable  to  incorporate  these  into  the  vari- 
ous  reagents  described  above.  Kits,  according  to  this 
invention,  would  typically  include  a  vessel  having  a 
predetermined  volume  indication,  instructions  for 
use,  and  such  accessories  as  may  be  convenient  for 
the  user. 

Figure  1  depicts  an  example  of  an  article  of  man- 
ufacture,  such  as  component  of  a  kit,  which  embodies 
a  principle  of  this  invention.  The  device  depicted  in 
Figure  1  comprises  the  solid  phase  support,  a  layer  of 
avidin,  and  a  layer  of  biotinylated  antibody  (or  antigen 
if  an  antibody  is  to  be  detected).  Of  course,  these 
many  layers  need  not  be  perfectly  congruent  with  one 
on  the  other  and,  if  the  substrate  were  porous,  would 
not  be  physically  discrete  layers  but  in  effect  would 
have  the  described  structure.  The  substrate  may  be 
porous  or  non-porous.  For  example,  filter  paper  and 
polystyrene  may  both  serve  very  well. 

Any  solid  phase  material  which  is  inert  in  the  re- 
actions,  and  to  which  avidin  can  be  bound,  either  by 
chemical  reaction  or  physical  attachment,  may  be 
used.  Filter  paper  discs  or  sheets  are  a  common  solid 
phase  support  material  as  are  discs  or  plates  of  poly- 
styrene. 

The  next  component  is  biotinylated  antibody  (or 
antigen)  which  is  not  coated  over  the  entire  surface, 
as  was  the  case  in  the  earlier  described  examples. 
Rather  the  biotinylated  antibody  (or  antigen)  is  "print- 
ed"  on  only  selected  areas  of  the  avidin  coated  sur- 
face  in  any  desired  pattern.  The  term  "printed"  is  used 
to  describe  the  best  known  technique  for  manufactur- 
ing  the  multiple  indicator  substrate  of  this  invention, 
and  the  ability  to  "print"  the  antibody  on  selected 
areas  is  a  very  important  feature  of  this  invention.  It 
has  been  extremely  difficult  to  provide  any  reliable 
pattern  on  filter  papers  or  other  substrates  because 
the  reagent  migrates  through  or  across  the  substrate. 
The  present  invention  obviates  this  entire  problem. 
The  biotinylated  antibody  couples  immediately  with 
the  avidin,  thereby  fixing  the  area  on  the  avidin  coat- 
ed  support  where  a  particular  antibody  will  be  found. 

This  coupling  prevents  migration  during  or  after  print- 
ing,  and  during  reaction  of  the  antibody  (or  antigen). 
Thus,  upon  development  of  the  multiple  indicator  sub- 
strate,  the  antibody,  and  any  antigen  to  which  it  is 

5  bound  will  be  found  exactly  where  it  was  printed. 
Printing  may  be  accomplished  in  the  same  manner 
that  ink  is  printed  on  paper;  i.e.,  by  application  on  type 
or  other  patterned  means  coated  with  the  biotinylated 
antibody  to  the  avidin  coated  support.  This  permits 

10  very  efficient,  high  volume  production  of  multiple  in- 
dicator  support,  which  may  have  several  different  an- 
tibodies  found  thereon.  The  substrate  may  include  in- 
dicia  formed  of  ink  or  other  material  as  well  as  the  in- 
dicia  formed  of  antibody  (or  antigen).  In  Figure  1,  for 

15  example,  the  top  and  center  rows  indicate,  respec- 
tively,  square  or  round  areas  having  some  other  indi- 
cia  therein  upon  which  the  biotinylated  antibody  is 
printed,  while  the  lower  row  indicates  biotinylated  an- 
tibody  printed  in  the  form  of  letters.  Obviously,  any 

20  symbol,  shape  or  alphanumeric  indicia  may  be  used. 
These  multiple  indicator  substrates  may  be  used 

in  the  clinical  or  research  laboratory,  or  may  be  includ- 
ed  in  a  kit  for  consumer  use.  Several  different  antibo- 
dies  (or  antigens),  and  antibodies  of  different  activity 

25  may  be  printed  on  the  substrate,  thus  permitting,  with 
one  such  multiple  indicator  substrate,  several  diag- 
nostic  tests  to  be  performed  at  one  time,  or  give  semi- 
quantitative  results  respecting  a  particular  antigen  or 
antibody. 

30 
Discussion 

Efforts  to  provide  a  procedure  and  a  kit  in  which 
the  HCG  was  bound  to  a  solid,  fibrous  substrate,  such 

35  as  filter  paper  (which  is  available  in  high  purity  and 
convenient  sizes)  were  not  successful.  Two  problems 
plagued  the  method  to  the  point  that  the  approach 
was  being  considered  unfeasible.  First,  low  sensitivi- 
ty  was  a  serious  concern.  Secondly,  and  even  more 

40  serious,  was  the  poor  reproducibility.  After  consider- 
able  effort,  and  consideration  of  the  problem,  the  in- 
ventors  determined  that  the  problems  were  somehow 
involved  in  the  binding  of  the  reagents  to  the  filter  pa- 
per.  It  is  not  known  for  certain  what  the  problem  is, 

45  fundamentally,  and  no  problem  was  considered  likely 
since  it  is  relatively  easy  to  bind  antigen  tof  ilter  paper, 
or  equivalent  porous  members.  It  is  postulated,  only 
as  a  possible  explanation,  which  has  not  been  proven 
by  firm  data,  that  some  type  of  steric  hindrance  oc- 

50  curs  when  antibody  is  bound  to  the  paper  which  pre- 
vents  complete,  quantitative  and  reproducible  reac- 
tion  of  the  treated  filter  paper  by  the  antibody.  In  any 
event;  regardless  of  the  actual  molecular  phenomen- 
on  which  occurred,  poor  sensitivity,  and  a  narrow  as- 

55  say  range  was  the  result.  This  immunoassay  range 
did  not  seem  profitable  to  pursue.  In  addition,  the  re- 
quirements  for  individual  coupling,  handling  and  stor- 
age  of  solid  phase  antibodies  fordifferent  immunoas- 
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says  was  considered  prohibitively  time  consuming 
and  costly. 

After  consideration  of  the  problem,  and  various 
evaluations  of  alternative  approaches,  and  upon  ex- 
perimentation,  the  technique  set  forth  above  was  de- 
veloped  by  the  inventors,  and  was  proved  out  as  a  vi- 
able,  simple,  reliable  and  reproducible  method  of  high 
sensitivity  which  finds  direct  application  to  the  deter- 
mination  of  HCG  in  urine,  and  has  greater  applicabil- 
ity  for  other  antibody-antigen  type  reactions.  As  point- 
ed  out  above,  the  same  procedure,  reversed  to  bind 
the  antigen  to  the  paper  through  biotin-avidin  cou- 
pling,  rather  than  the  antibody  binding  described 
above,  may  be  used  to  detect  the  presence  of  an  an- 
tibody.  Thus,  the  terms  antigen  and  antibody  may  be 
substantially  reversed  in  the  specification  and  claims 
to  give  the  fully  equivalent,  converse  of  the  specific 
terms  used  above  and  hereinafter. 

The  general  applicability  of  the  present  invention 
has  been  established.  For  example,  an  avidin  coated 
substrate  was  coated  with  biotinylated-AntiDNP-lgG. 
This  avidin-biotinylated-AntiDNP-IgG  coated  sub- 
strate  was  then  reacted  with  DNP49-BSA  and  finally 
with  Anti-DNP-li-galactosidase.  The  presence  of 
DNP49-BSA  was  determined  in  the  final  reaction  by 
production  of  color  on  the  coated  area  of  the  sub- 
strate.  The  results  can  be  quantitatively  determined 
by  reading  the  absorbance  of  the  color  at  420  nm  in 
the  conventional  manner. 

In  another  example,  the  avidin  coated  portion  of 
a  substrate  was  coated  with  biotinylated  ragweed  al- 
lergen,  then  incubated  simultaneously  with  human 
serum  containing  Anti-Ragweed  allergen-lgE  and 
with  goat-Anti-Human  IgE-p-galactosidase.  The 
presence  of  Anti-Ragweed  IgE  is  determined  by  the 
color  produced  in  the  area  coated  as  described,  and 
can  be  measured  photometrically  as  described 
above. 

Claims 

1  .  The  method  of  manufacturing  a  multiple  indicator 
support,  characterised  by  the  steps  of: 

(a)  coating  at  least  a  portion  of  a  solid  phase 
support  with  avidin;  and 
(b)  coating  only  predetermined  portions  of  the 
avidin  coated  support  of  step  (a)  with  biotiny- 
lated  antibody  or  biotinylated  antigen,  thereby 
leaving  portions  of  the  substrate  uncoated 
thereby  forming  a  predetermined  pattern  of 
areas  of  biotinylated  antibody  or  antigen  coat- 
ed  support. 

2.  The  method  Claim  1,  wherein: 
step  (a)  comprises  coating  substantially  one 
surface  of  a  generally  planar  support  with  avi- 
din,  and 

step  (b)  comprises  printing  a  predetermined 
pattern  of  biotinylated  antibody  or  biotinylated 
antigen  on  said  one  surface. 

5  3.  The  method  of  Claim  2,  wherein  step  (a)  compris- 
es  coating  a  filter  paper  with  avidin. 

4.  The  method  of  any  one  of  Claims  1  to  3,  wherein, 
in  step  (b),  the  biotinylated  antibody  is  an  anti- 

10  HCG  (human  chorionic  gonadotropin)  antibody. 

5.  As  an  article  of  manufacture,  a  solid  phase  sup- 
port  having  a  surface,  characterised  by  an  avidin 
coating  on  at  least  substantial  portions  of  said 

15  surface,  and  biotinylated  antibody  or  antigen 
printed  in  a  predetermined  pattern  on  the  avidin 
coated  surface. 

6.  The  article  of  manufacture  of  Claim  5,  wherein 
20  the  support  surface  is  substantially  totally  coated 

with  avidin,  and  wherein  the  biotinylated  antibody 
or  antigen  pattern  occupies  substantially  less 
than  of  said  surface. 

25  7.  The  article  of  manufacture  of  Claim  5  or  Claim  6, 
wherein  the  biotinylated  antibody  of  antigen  pat- 
tern  is  in  the  form  of  readable  symbols,  numerals, 
or  letters,  or  a  combination  thereof. 

30  8.  The  article  of  any  one  of  claims  5  to  7,  wherein 
the  biotinylated  antibody  is  an  anti-HCG  (human 
chorionic  gonadotropin)  antibody. 

9.  Amethod  forthe  determination  of  immunological- 
35  ly  active  species,  characterised  by  the  steps  of: 

(a)  coating  a  surface  of  solid  phase  support 
with  avidin, 
(b)  printing  a  biotinylated  antibody  or  biotiny- 
lated  antigen  of  said  avidin  support  in  a  pre- 

40  determined  pattern, 
(c)  reacting  the  biotinylated  antibody  or  bioti- 
nylated  antigen  coated  surface  with  a  solution 
suspected  of  containing  the  immunologically 
active  species,  and  then  with  a  labelling  moi- 

45  ety  such  that  the  biotinylated  antibody  or  bio- 
tinylated  antigen  reacts  with  the  immunologi- 
cally  active  species  and  that  thereafterthe  im- 
munologically  active  species  reacts  with  a 
labelling  moiety,  and 

50  (d)  reacting  the  labelling  moiety  with  a  devel- 
oper  reagent. 

10.  A  method  according  to  Claim  9,  wherein  the  an- 
tibody  of  step  (b)  is  an  anti-HCG  (human  chorion- 

55  ic  gonadotropin)  antibody. 
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Patentanspriiche 

1.  Verfahren  zur  Herstellung  eines  Mehrfachindika- 
tortragers,  gekennzeichnet  durch  folgende  Stu- 
fen:  5 

(a)  wenigstens  ein  Teil  eines  Feststofftragers 
wird  mit  Avidin  beschichtet;  und 
(b)  nurvorbestimmte  Abschnittedes  nach  der 
Stufe  (a)  mit  Avidin  beschichteten  Tragers 
werden  mit  biotinyliertem  Antikorper  oder  10 
biotinyliertem  Antigen  beschichtet,  wobei  Ab- 
schnitte  des  Substrats  unbeschichtet  bleiben, 
wodurch  ein  vorgegebenes  Muster  von  Berei- 
chen  des  mit  biotinyliertem  Antikorper  oder 
Antigen  beschichteten  Tragers  gebildet  wer-  15 
den. 

2.  Verfahren  nach  Anspruch  1  ,  wobei 
die  Stufe  (a)  ein  Beschichten  im  wesentlichen  ei- 
ner  Oberflache  des  im  allgemeinen  ebenen  Tra-  20 
gers  mit  Avidin  umfalit,  und 
die  Stufe  (b)  das  Aufdrucken  eines  vorgegebe- 
nen  Musters  von  biotinyliertem  Antikorper  oder 
biotinyliertem  Antigen  auf  die  besagte  eine  Ober- 
flache  umfalit.  25 

3.  Verfahren  nach  Anspruch  2,  wobei  die  Stufe  (a) 
das  Beschichten  eines  Filterpapiers  mit  Avidin 
umfalit. 

30 
4.  Verfahren  nach  einem  der  Anspruche  1  bis  3,  wo- 

bei  in  der  Stufe  (b)  der  biotinylierte  Antikorper  ein 
Anti-HCG  (Human  Chorionic  Gonadotropin)- 
Antikorper  ist. 

35 
5.  Als  Erzeugnis  ein  Feststofftrager,  der  eine  Ober- 

flache  aufweist,  gekennzeichnet  durch  eine 
Avidinbeschichtung  an  wenigstens  wesentlichen 
Bereichen  der  besagten  Oberflache,  und  einen 
biotinylierten  Antikorper  oder  Antigen,  das  in  ei-  40 
nem  vorgegebenen  Muster  auf  die 
avidinbeschichtete  Oberflache  gedruckt  ist. 

6.  Erzeugnis  nach  Anspruch  5,  wobei  die  Trager- 
oberflache  im  wesentlichen  vollstandig  mit  45 
Avidin  beschichtet  ist,  und  wobei  das  biotinylierte 
Antikorper-  oder  Antigen-Muster  wesentlich  we- 
niger  als  die  besagte  Oberflache  ausmacht. 

7.  Erzeugnis  nach  Anspruch  5  oder  6,  wobei  das  50 
biotinylierte  Antikorper-  oder  Antigen-Muster  die 
Form  les  barer  Symbole,  Zahlen  oder  Buchstaben 
oder  eine  Kombination  davon  aufweist. 

8.  Erzeugnis  nach  einem  der  Anspruche  5  bis  7,  wo-  55 
bei  der  biotinylierte  Antikorper  ein  Anti-HCG  (Hu- 
man  Chorionic  Gonadotropin)-Antik6rper  ist. 

9.  Verfahren  zur  Bestimmung  einer  immunologisch 
aktiven  Spezies,  gekennzeichnet  durch  folgende 
Stufen: 

(a)  Beschichtung  einer  Oberflache  des  Fest- 
stofftragers  mit  Avidin, 
(b)  Drucken  eines  biotinylierten  Antikorpers 
oder  biotinylierten  Antigens  auf  den  besagten 
Avidintrager  in  einem  vorgegebenen  Muster, 
(c)  Reaktion  der  mit  biotinyliertem  Antikorper 
oder  biotinyliertem  Antigen  beschichteten 
Oberflache  mit  einer  Losung,  von  der  ange- 
nommen  wird,  dali  sie  die  immunologisch  ak- 
tive  Spezies  enthalt,  und  dann  mit  einem  Mar- 
kierungsanteil,  so  dali  der  biotinylierte  Anti- 
korper  oder  das  biotinylierte  Antigen  mit  der 
immunologisch  aktiven  Spezies  reagieren 
und  dali  danach  die  immunologisch  aktive 
Spezies  mit  einem  Markierungsanteil  rea- 
giert,  und 
(d)  Reaktion  des  Markierungsanteils  mit  ei- 
nem  Entwicklungsreagens. 

10.  Verfahren  nach  Anspruch  9,  wobei  der  Antikorper 
in  der  Stufe  (b)  ein  Anti-HCG  (Human  Chorionic 
Gonadotropin)-Antik6rper  ist. 

Revendications 

1.  Procede  de  fabrication  d'un  support  indicateur 
multiple,  caracterise  par  les  etapes  suivantes  : 

(a)  enduire  d'avidine  au  moins  une  partie  d'un 
support  en  phase  solide;  et 
(b)  enduire  d'un  anticorps  ou  antigene  biotino- 
lyse  seulement  des  parties  predeterminees 
du  support  enduit  d'avidine  de  I'etape  (a),  de 
facon  a  laisserdes  parties  du  substrat  non  en- 
duites  eta  former  ainsi  un  motif  predetermine 
de  zones  du  support  enduit  d'anticorps  ou  an- 
tigene  biotinolyse. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
dans  I'etape  (a)  on  enduit  d'avidine  sensi- 

blement  une  surface  d'un  support  a  forme  gene- 
rale  plane,  et 

dans  I'etape  (b),  on  imprime  sur  ladite  sur- 
face  un  motif  predetermine  d'anticorps  ou  antige- 
ne  biotinolyse. 

3.  Procede  selon  la  revendication  2,  dans  lequel, 
dans  I'etape  (a),  on  enduit  d'avidine  un  papier  fil- 
tre. 

4.  Procede  selon  I'une  des  revendications  1  a  3, 
dans  lequel,  dans  I'etape  (b),  I'anticorps  biotino- 
lyse  est  un  anticorps  anti-HCG  (gonadotropine 
choriale  humaine). 
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5.  Article  manufacture  comportant  un  support  en 
phase  solide  ayant  une  surface,  caracterise  par 
un  enduit  d'avidine  sur  au  moins  des  parties 
substantielles  de  ladite  surface,  et  par  un  anti- 
corps  ou  antigene  biotinolyse  imprime  en  un  mo-  5 
tif  predetermine  sur  la  surface  enduite  d'avidine. 

6.  Article  manufacture  selon  la  revendication  5, 
dans  lequel  la  surface  du  support  est  enduite 
d'avidine  sensiblement  sur  sa  total  ite  et  dans  le-  10 
quel  le  motif  d'anticorps  ou  antigene  biotinolyse 
occupe  une  partie  sensiblement  moindre  de  ladi- 
te  surface. 

7.  Article  manufacture  selon  la  revendication  5  ou  6,  15 
dans  lequel  le  motif  d'anticorps  ou  antigene  bio- 
tinolyse  est  sous  la  forme  de  sym  boles  lisibles,  de 
chiffres,  de  lettres,  ou  d'une  combinaison  de 
ceux-ci  . 

20 
8.  Article  selon  I'une  des  revendications  5  a  7,  dans 

lequel  I'anticorps  biotinolyse  est  un  anticorps 
anti-HCG  (gonadotropine  choriale  humaine). 

9.  Procede  de  determination  d'une  espece  a  activite  25 
immunologique,  caracterise  par  les  etapes  sui- 
vantes  : 

(a)  enduire  d'avidine  une  surface  d'un  support 
en  phase  solide, 
(b)  imprimer  un  anticorps  ou  antigene  biotino-  30 
lyse  sur  ledit  support  d'avidine  selon  un  motif 
predetermine, 
(c)  faire  reagir  la  surface  enduite  d'anticorps 
ou  antigene  biotinolyse  avec  une  solution 
suspectee  de  contenir  I'espece  a  activite  im-  35 
munologique,  puis  avec  un  agent  de  marqua- 
ge,  de  facon  que  I'anticorps  ou  antigene  bio- 
tinolyse  reagisse  avec  I'espece  a  activite  im- 
munologique  et  qu'ensuite  I'espece  a  activite 
immunologique  reagisse  avec  un  agent  de  40 
marquage,  et 
(d)  faire  reagir  I'agent  de  marquage  avec  un 
reactif  revelateur. 

10.  Procede  selon  la  revendication  9,  dans  lequel  45 
I'anticorps  de  I'etape  (b)  est  un  anticorps  anti- 
HCG  (gonadotropine  choriale  humaine). 

7 
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