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(57) The invention relates to a method 
of immunoassay for prolactin, 
characterised in that monoclonal IgG 
antibodies are used. The method 
preferably comprises the use of two 
different monoclonal antibodies which 
bind respectively at different antigenic 
sites on the prolactin molecule. One 
antibody is labelled and the other is 
immobilised on a water-insoluble 
carrier material, whereby an 
immunochemical complex comprising 
labelled antibody, prolactin and 
immobilised antibody is formed. 
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SPECIFICATION 

Method of immunoassay 

5 This invention relates to a method of immunoassay, 
in particular for prolactin. 

Immunoassay methods are known in general for 
determining the presence or concentration of a 
substance in a fluid, based on the use of antibodies 

10 specifictothatsubstance. Eitherthe antibody orthe 
antigen is usually labelled to enable itto be estimated. 
Labelling systems which are commonly used employ 
fluorogenic materials, enzyme markers and radioiso-
topes. 

15 Immunoassay procedures generally require a step 
involving the separation of the immunochemically 
com plexed products from the su rrou nding incubation 
medium. This can be facilitated by providing one of 
the species involved in an immobilised, insoluble 

20 form. It is known that antigenic substances or anti-
bodies can be bonded to various water-insoluble 
carrier materials withoutsubstantial loss of biological 
activity. At an appropriate stage in the immunoassay 
procedure, the solid phase immobilised reagent can 

25 be readily separated, e.g. by centrifugation, and the 
label estimated either in theseparated solid phase or 
in the liquid phase. This technique is known as a solid 
phase immunoassay. 

An improved solid phase immunoassay technique 
30 involvestaking advantage of polyvalentantigens,that 

is antigens having molecules which can bind antibody 
at two or more different sites. Forexample, the 
antigen is initially complexed with an immobilised 
antibody, followed by centrifugation. Thesolid phase 

35 product isthen reacted with labelled antibodies which 
complex with the antigen already complexed on the 
solid phase antibodies. The uptake of labelled anti-
body is directly correlated to the amount of antigen in 
the test solution. Alternatively, the antigen may fi rst 

40 be reacted with labelled antibody, followed by the 
' addition of immobilised antibody and subsequent 

centrifugation. In both cases, the eventual product is a 
"sandwich" of immobilised antibody, antigen and 
labelled antibody. These techniques are known as 

45 sandwich immanoassays and examples are described 
in our U.S. Patents Nos. 4,034,072 and 4,098,876. 

In all immunoassay techniques, it is desirablefor the 
antibody used to show as high an affinity and 
specificity as possible for the antigen to be estimated. 

50 Conventionally produced antibodies are, of course, 
complex mixtures and even after difficuIt purification 
procedures they are by no means homogeneous in 
respectto their antigen binding properties. Recent 
techniques have made it possible to produce anti-

55 bodies which are homogeneous in respectto their 
antigen binding properties. This is by the so-called 
hybridoma technique described by Kohler G, and 
Milstein C., "Continuous cultures of fused cells 
secreting antibody of predefined specificity", Nature 

60 256,495-497,1975. This procedure involves the 
production of continuous cell lines of genetically 
stable fused cell hybrids capable of producing large 

amounts of monoclonal antibodies against specific 
antigens. Such cell lines are produced by hybridisa-

65 tion between antibody-producing cells and myeloma 
eel Is. After the cell lines have been fused, clones are 
grown from individual hybrid cellsand clones produc-
ing the desired antibodies are selected for antibody 
production. The cloned cells can then be propagated 

70 and maintained either in wYroorcan,forexample, be 
grown in the ascites fluids of suitable animals. It is 
thereby possible to obtain large quantities of monoc-
lonal antibodies which offer particular advantages for 
immunoassay procedures. 

75 The present invention is based on the development 
of monoclonal antibodies which arespecificfortwo or 
more sites on the prolactin molecule. Thus, in one 
aspect, the invention provides a method of im-
munoassay for prolactin, characterised in that monoc-

80 ional IgG antibodies are used. 
Preferably, the invention relates to a "two-site" 

assay, i.e. one in which the labelled and immobilised 
antibodies are directed to different antigenic determi-
nants of the prolactin molecule. 

85 Thus, the invention also provides a method of 
immunoassay for prolactin, involving the use of two 
different monoclonal IgG antibodies which bind 
respectively at two different antibody-binding sites, 
one of the antibodies being labelled and the other 

90 being immobilised on a water-insoluble carrier mate-
rial whereby an immunochemical complex compris-
ing labelled antibody, prolactin and immobilised 
antibody isformed. 

It will be appreciated that the invention is particular-
95 lysuitablefor use in sandwich assays. These may be 

either forward assays, in which thefluid sample is 
incubated with immobilised anti body, followed by 
centrifugation and incubation with labelled antibody, 
or may be reverse sandwich immunoassays, in which 

100 the sample is first incubated with labelled antibody, 
then with immobilised antibody followed by centri-
fugation. In a particularly advantageous embodiment, 
a so-called "simultaneous addition" format is em-
ployed. Thefluid sample is incubated simultaneously 

105 with labelled antibody and with immobilised anti-
body. This procedure is particularly useful as only one 
incubation and one centrifugation step are needed. 

Two site assays are ideally suited to use in a 
simultaneous addition format because there is no 

110 competition for antigenic determinants by the solid 
phase antibody and the tracer antibody which would 
occur if a heterogeneous mixtures of anti bodies, as 
would be found in conventional antisera, were em-
ployed. The lack of competition in two-site assays 

115 gives advantages of enhanced kinetics and sensitivity. 
The use of two monoclonal antibodies directed 
towards different antigenic sites on the same target 
mo lecu le a Hows th e desig n of assays with a m in im u m 
cross reaction with other substances in sample fluids. 

120 The following sections describe the procedures 
employed for the production of monoclonal anti-
bodies and assay reagents, the assay formats em-
ployed and finally the evidence for the two-site nature 
of the resultant human prolactin assay. 

The drawing(s) originally filed were informal and the print here reproduced is taken 
from a later filed formal copy. 
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1. PRODUCTION OF MONOCLONAL ANTIBODIES 
TO HUMAN PROLACTIN 
I.1 Immunisation of mice: 

5ng higly purified human prolactin (hPRL) in 
5 Freunds Complete Adjuvant were injected sub-

cutaneously into female BALB/c mice on days Oand 
I I . 

5 ng hPRL in ammonium bicarbonate were 
injected on days 18 and 66. 

10 1.2 Cell fusion and selection: 
Spleen cell suspensions in RPMI medium contain-

ing foetal calf serum (15%), penicillin (100 Ill/ml), 
streptomycin (100/u.g/ml) and glutamine (2 x 10~3M) 
were prepared on the sixth day from the final 

15 immunisation. Spleen white blood cells (SWBC) were 
fused with P3-X20 myeloma cells(ratio 4:1 respective-
ly) in 42% (w/v) polyethylene glycol (m.wt. 1540) in 
RPM11640 medium containing 15% (v/v) dimethyl 
sulphoxide (DMSO) at 37°Cfor one minute before 

20 dilution with medium overthenextfour minutes. The 
cells were then transferred into complete medium and 
addedto wells of 24 well plates containing normal 
BALB/c SWBC as feeder cells in complete medium 
containing hypoxanthine (10~~4M), aminopterin (4 x 

25 10~7M), thymidine (1.6 x 10-5M)and2mercaptoetha-
nol (4x10 5M), which is termed HAT medium. 

On day 10 (afterfeeding with HAT medium on days 5 
to7)asampleofmediumwasremovedforthe 
screening assay and replaced with fresh HAT medium. 

30 The strongest growth wells on the basis ofthe 
screening assay were grown to conf luency, split in 
half and transferred to a well of a fresh plate, termed 
the secondary plate. From days 14 to 28 cells were fed 
with HAT medium and cells expanded to further wells 

35 ofthe secondary plate as necessary. When at leasttwo 
wells of each hybridoma cell colony are growing 
strongly in the secondary plate rescreening was 
instituted to determine which cells were to be cloned. 
These hybridoma cells were either resuspended in 

40 foetal calf serum (85%) DMSO (15%) and frozen at 
-70°, or taken for cloning by limiting dilution. 
1.3 Cloning of Hybridomas: 

Hybridoma cells were resuspended and viable cells 
were estimated by Trypan blue exclusion. The cells 

45 were diluted in complete medium to givefrequency of 
0.5 cells/0.05 ml. and this volume was then added to 
each well of a 96 well tissue cu Itu re plate, containi ng 
normal mouse spleen feeder cells in complete 
medium. After7 to 10 days at 37°C in a 5% C02,95% air 

50 atmosphere each positive growth well was sampled 
for screening and the medium was replaced with fresh 
complete medium. A minimum of two specific anti-
body-producing clones from each hybridoma cell 
colony were chosen for expansion to mass culture. 

55 Several samples of all viable hybrids in mass culture 
were frozen down in liquid N2forpermanent storage 
in 1 ml. foetal calf serum containing DMSO (15%). 
1.4 Production of Ascitic Fluid 

Mice were primed with 0.5to 1 ml. Pristane 
60 (tetramethylpentadecane) approximately 14 days be-

fore injecting cell suspension intraperitoneally. Ascitic 
fluid was produced in approximately lOto 14daysand 
was collected by aspiration. 

Ascites fluid containing monoclonal antibodies was 
65 produced by this method. Immobilised antibody and 

tracer antibody reagents were prepared from anti-
bodies in ascites fluidsfrom two cloned hybridoma 
cell lines. These cell lines have been designated 
79.4.A1.1/18 and 77.4.D. 2/22. 

70 2. PRODUCTION OF ASSAY REAGENTS 
2.1 Preparation of antibody fortracer: 

2.1.1 Protein A-Sepharose isolation of specific 
mouse antihPRLimmunoglobulin. 

IgG antibodies have been prepared from ascites 
75 fluidfrom both79.4.A1.1/18and77.4.D4.2/22cell lines 

by affinity chromatography on Protein A-Sepharose 
(Pharmacia Fine Chemicals). The method used was a 
modification of that described by Ey.P.L., Prowse, S.J., 
and Jenkin, S.R.; Isolation of pure IgG, lgG2a and lgG2b 

80 immunogiobulinsfrom mouse serum using Protein 
A-Sepharose. Immunochemistry 75,429-436,1978. « 

Ascites fIuid from 79.4.A. 1 /18 yielded two distinet 
antibody perparations by this method. These anti-
bodies have been designated; peak2 and peak 3 

85 antibodies,with respectto their elution position. 
Ascites fluid from 77.4.D4.2/22 yielded one antibody 
preparation. 

w.1.2 Radio-iodination 
The method used was a modification of that 

90 described by Hunter & Greenwood; Preparation of 
lodine-131 labelled human growth hormone of high 
specific activity. Nature 794495-496,1962. 

Tracer reagents were prepared by radioiodination 
with 125l ofthe antibody preparations obtained by the 

95 Protein A-Sepharose procedure, ie. 79.4.A.1/18 peak 1, 
79.4. A1.1/18 peak 2 and 77.4.D4.2/22 antibody prepa-
rations. 
2.2 Preparation of Immobilised Antibody Reagents 

Immobilised antibody reagents (IMAs) have been 
100 prepared by chemically coupling ascitesfluid or 

protein A Sepharose purified immunoglobulins to 
control pore glass (approx. 1 fim diameter; 550A 
pores). This can be achieved by a number of proce-
dures to a protein loading of approx. 40 mg protein/ 

105 gm CPG; e.g. when CPG particles are reacted with a 
silane having an arylamine oralkylamine organo- • 
functional portion, the resulting alkylamine or aryla-
mine CPG can be modified for coupling to proteins, as 
described in U.S. Patent 3,975,511. 

110 Immobilised antibody reagents were prepared by 
coupling ascites fluids from 77.7.D4.2/22 and 
79.4.A1.1/18 cells lines, and thetwo Protein A-
Sepharose prepared antibody preparations, 
79.4.A1.1/18 peak2and79.4.A1.1/18 peak3, to 

115 controlledporeglassparticles. 
2.3 Preparation of Standards: 

Human prolactin was added to filtered human 
serum to concentrations between 2 and 100 ng/ml 
(equivalent to 65 to 3250 mlU/1 ofthe International 

120 Reference Preparation 75/504). 
3. ASSAYFORMATS 
Two different assays format have been tested: 
3.1 "Reverse Sandwich" Format: 

This consists of an incubation of sample or 
125 standardwiththetracerreagentfollowed bya second 

incubation with the immobilised antibody reagent 
(IMA) before the subsequent separation of bound and 
free radioactivity by centrifugation and decanting. 
The method employed consisted of two 2 hour 

130 incubation periods. 
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50 ju,l of serum is pipetted into tubesfollowed by the 
addition of 200^1 radio-iodinated monoclonal IgG 
(approximately 5 ng in phosphate buffered saline 
containing Bovine Serum albumin pH 7.4). After 

5 mixing the reaction between the hPRL in the serum 
and the 125l-antibody is allowed to proceed for two 
hours at room temperature. 500 fil of the immobilised 
antibody suspension (in the above buffer) is then 
added and after mixing the reaction of this antibody 

10 with the hPRL-12sl-antibody complex formed in the 
first reaction is allowed to proceed for a further 2 
hours. 

Two millilitres of deionised water is then added as a 
'dilution' wash, the mixture agitated and then centri-

15 fuged at 1500 xg for 10 minutes to separate the 
immobilised antibody from the supernatant. The 
supernantant is decanted to waste, the tube drained 
and the radioactivity associated with the pellet 
determined. The amount of radioactivity is directly 

20 related to the hPRL present in the standard ortest 
serum. 

Thefollowing monoclonal antibody reagents were 
evaluated in the reverse sandwich assay format. 

Immobilised antibodies Tracers 

77.4.D4.2/22 
79.4. A1.1/18 
79.4.A1.1/18 (peak 2) 
79.4.A1.1/18 (peak 3) 

77.4.D4.2/22 
79.4.A1.1/18 (peak 2) 
79.4.A1.1/18 (peak 3) 

Thedifferent combinations of immobilised anti-
25 body and tracer antibody were incubated with a 

series of prolactin standard solutions. The results 
were plotted as percentage of radioactivity in the 
boundfraction (%B) versusthe concentration of the 
prolactin standards. 

30 The results are shown in Figures 1 -5. It is clearthat 
thefollowing combinations result in prolactin con-
centration dependent binding and thus have the 
potential to provide effective human prolactin 

» assays: 
35 77.4.D4.2/22 IMA with 79.4.A1.1/18 peak2 Tracer 

(fig.3) 
79.4.A1.1/18 IMA with 79.4. A1.1/18 peak 3 tracer 

(ffg.4) 
or77.4.D4.2/22 tracer (fig. 5) 

40 79.4.A1.1/18 (peak2) IMA with 77.4.D4.2/22 tracer 
(fig. 2) 

or79.4.A1.1/18 (peak3)tracer (fig. 1) 
79.4.A1.1/18(peak3) IMA with 79.4.A1.1/18(peak2) 

tracer (fig. 1) 
45 3.2 'Simultaneous Addition'Format: 

In this procedure there was just one period of 
incubation, during which all reagents were present. 
Thisformatwastesteduseda2hourand4hour 
incubation period. 

50 50 ju-l of se ru m i s p i p etted i nto tubes f o 11 o we d by 
200 fj, I of the tracer as d'escribed above and im-
mediately fol lowed by 500 fil of the slu rry described 
above. All tubes are mixed thoroughly and both 
reactions described forthe reverse sandwich assay 

55 allowed to proceed simultaneously for eithertwo or 
four hoursand the IMA pellet separated as described 
above. Again the amount of radioactivity bound is 
directly related to the hPRL present in the standard or 

sample. 
60 To evaluatethesimultaneous assay formatthe 

following combinations of antibody reagents were 
incubated in the presence of human prolactin stan-
dards fortwoorfour hours. 

77.4.D4.2/22 IMA with 79.4.A1.1/18 Peak 2 tracer 
65 79.4.A1.1/18 IMA with 79.4.A1.1/18 Peak 3 tracer 

79.4.A1.1/18 IMA with 77.4.D4.2/22 tracer 
The results are given in Table 1. All the combina-

tions resulted in prolactin dependent binding, thus 
proving the feasibility of a simultaneous sandwich 

70 assay for human prolactin utilising monoclonal 
antibodies. 
4. EVIDENCE FOR A 'TWO-SITE'MONOCLONAL 
HUMAN PROLACTIN ASSAY 

Thetwosite nature of the previously described 
75 human prolactin assays can be established from the 

reverse sandwich assay studies, the results of which 
are shown in Figures 1 -5. 

Figure 1 shows the results of the combination of 
each of79.4.A1.1/18Peak2and Peak3 antibodies 

80 with each of the immobilised antibody reagents of 
these antibody preparations, in the presence of 
prolactin standard concentrations. Itisclearthatthe 
homologous combinations, i.e. Peak 2 Tracer with 
Peak2 IMA, and Peak3tracerwith Peak3IMA, do not 

85 result in prolactin concentration dependent binding. 
In contrast the heterologous combinations of Peak 2 
tracer with Peak 3 IMA and Peak 3 tracer with Peak 2 
IMAdo result in prolactin concentration dependent 
binding. 

90 These results can be explained by proposing that 
the use of the same antibody as tracer and immobil-
ised antibody leads to inhibition of binding due to 
competition between these antibodies forthe same 
antigenic site on the prolactin molecule. Itfollows 

95 that Peak 2 and Peak 3 antibodies react with different 
antigenicsites on the prolactin molecule, as the 
heterologous combinations result in prolactin depen-
dent binding. 

Figure 2 shows the results obtained when an 
100 antibody tracer derived from Protein-ASepharose 

pu rified antibody of 77.4.D4 22/22 ascites fIuid was 
combined with immobilised antibodies of Peak2 and 
Peak3,79.4.A1.1/18ascitesfluid (Notethat Protein-A 
Sepharose fractionation of 77.4.D4.2/22 ascites fluid 

105 yielded only one antibody population). The combina-
tion of 77.4.D4.2/22 tracer with 79.4.A1.1/18Peak2 
immobilised antibody resulted in prolactin depen-
dent binding, butthe combination of thistracer with 
Peak3 IMAshowed almost total inhibition of binding. 

110 These results imply that 77.4.D4.2/22 antibody reacts 
with the same antigenic site as 79.4. A1.1/18 Peak 3 
antibody but to a different site than 79.4.A1.1/18 Peak 
2 antibody. This hypothesis is borne out by the results 
ofanexperimentwhich tested the combination of 

115 79.4.A1.1/18 Peak 2 or Peak 3 tracer with an immobil-
ised antibody from 77.4.D4.2/22 ascites fluid, (figure 
3). 

Figures 4-5 show results obtained by testing the 
immobilised antibody prepared from unfractionated 

'120 79.4.A1.1/18 ascites fluid. This immobilised antibody, 
79.4.A1.1/18 IMA must therefore contain both consti-
tuent Peak2 and Peak3 antibodies. 

Figure 4 presents the results of the combination of 
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79.4. A1.1/18 IMA with 79.4. A1.1/18 Peak 2 or 
79.4.A1.1/18 Peak3 tracers. It is clearthatthe 
combination with Peak 3 tracer results in much higher 
binding than the combination with Peak 2 tracer. 

5 Thus the immobilised parental antibody behaves as if 
it contains mostly Peak 2 antibody. This was sub-
stantiated by a zone electrophoresis study. Elec-
trophoresis of 79.4.A1.1/18 ascites fluid separated 
two proteins corresponding to Peak2and Peak 3 

10 antibodies, and subsequent densitometry showed 
thattherewasa greater mass of protein associated 
with Peak 2 than Peak 3. 

Figure 5 presents the results of combining 
77.4.D4.2/22 tracer with 79.4. A1.1 /181M A o r 

15 77.4.D4.2/22 IMA. This again shows that having the 
same antibody present as tracer and IMA, (the 
combination of 77.4.D4.2/22 IMA and 77.4.D4.2/22 
tracer), results in lack of binding due to competition of 
the antibodies forthe same antigenic site on the 

20 prolactin molecule. In contrast the combination of 
77.4.D4.2/22 tracer and 79.4.A1.1/18 IMA gives prolac-
tin concentration dependent binding. This supports 
the previous deductions firstly that 77.4.D4.2/22 
antibody is directed to the same antigenic site as 

25 79.4.A1.1/18 peak3 antibody and secondly the 
79.4.A1.1/18 ascites fluid contains a higher propor-
tion of 79.4.A1.1/18 peak 2 antibody than peak 3 
antibody. 

Thus the results of testing the various combina-
30 tions of antibody tracers and immobilised antibodies 

in human prolactin 'reverse-sandwich' assay format, 
haveshown that antibody 79.4.A.1/18 Peak2 reacts 
with one siteon the prolactin molecule and that 
antibodies 79.4. A. 1/18 peak 3 and 77.4. D4.2/22 are 

35 directedtoaseparatesiteontheprolactinmolecule.lt 
therefore follows that assays formed bythefollowing 
combinations of reagents are indeed 'two-site' im-
munoassays. 

79.4.A1.1/18 Peak 2 IMA with 77.4.D4.2/22 tracer 
40 (fig. 2) 

79.4. A1.1/18 Peak 2 IMA with 79.4. A1.1/18 peak 3 
tracer (fig. 1) 

79.4.A1.1/18 Peak3 IMA with 79.4. A1.1/18 peak 2 
tracer (fig. 1) 

45 77.4.D4.2/22 IMA with 79.4.A1.1/18 peak2 tracer 
(fig. 3) 

Various combinations of monoclonal reagents at 
thetwo different assayformatswere evaluated for 
use as h.PRL assays by constructing standard cu rves 

50 ofthe binding of radioactivity at a range of h.PRL 
concentrations, as shown in Figures 1 -5 and Table 1. 

The standard curves achieved by combinations of 
monoclonal reagents in the 'reversesandwich' for-
mat are presented in Figures 1-5. The combinations 

55 which have the potential to provide effective human 
prolactin assay were identified, (Section 3.1). 

The sta ndard cu rves achieved by selected co m-
binations of monoclonal reagents in the 'simul-
taneous addition' format are presented in Table 1. 

60 Each of these combinations has the potential to 
achieve an effective human prolactin assay, with the 
advantages of single incubation and centrifugation 
steps. 

Additionally thetwo-site nature ofthe resultant 
65 assay systems has been deduced from the reverse 

sandwich assay results. 
We have thus described a number of monoclonal 

two-site im mu noradiometric assay systems for hu-
man prolactin. 

70 The successforthese assays depends on the 
availability of monoclonal antibodies specificto 
different portions ofthe prolactin molecule and the 
use of the Protein A-Sepharose procedure fortheir 
purification. 

75 CLAIMS 
1. A method of immunoassay for prolactin, char-

acterised in that monoclonal IgG antibodies are used. 
2. A method according to claim 1, comprising the • 

use of two different monoclonal antibodies which 
80 bind respectively at different antigenic sites on the 

prolactin molecule, one antibody being labelled and „ 
the other being immobilised on a water-insoluble 
carrier material, whereby an immunochemical com-
plex comprising labelled antibody, prolactin and 

85 immobilised antibody is formed. 
3. A method according to claim 1, which compris-

es the steps of: 
a) incubating a fluid sample containing human 

prolactin with labelled anti-human prolactin antibody 
90 under conditions sufficientto form a first labelled 

immunochemical complex; 
b) incubating that complex with a composite 

comprising anti-human prolactin antibody immobil-
ised on a water-insoluble carrier material, the incuba-

95 tion being under conditions sufficientto form a 
second labelled complex comprising the first com-
plex complexed to the composite; 

c) separating the second labelled complexfrom 
the incubation medium; 

100 d) determining the amount of label associated 
with the second complex; and 

e) relating the determination of step (d) to a 
standard to determine the concentration of human 
prolactin inthefluid, 

105 characterised in thatthe anti-human prolactin 
antibody in step a) and/orthe anti-human prolactin • 
antibody in step b) is a monoclonal antibody. 

4. A m eth od acco rd i n g to cl ai m 1, wh ich co m p ris-
es the steps of: , 

110 a) incubating a fluid sample containing human 
prolactin with immobilised antibody thereto, under 
conditions sufficientto form a first immunochemical 
complex; 

b) separating the said first complexfrom the 
115 incubation medium; 

c) incubatingthesaidfirstcomplexwith labelled 
antibody under conditions sufficientto form a second 
labelled complex comprising thefirst complex com-
plexed to the labelled antibody; 

120 d) separatingthesecondlabelledcomplexfrom 
the incubation medium; 

e) determining the amount of label associated 
with the second complex; and 

f) relating the determi nation of step (e) to a 
125 standard to determinethe concentration of human 

prolactin inthefluid. 
characterised in that the anti-human prolactin 

antibody in step a) and/orthe anti-human prolactin 
antibody in step c) is a monoclonal IgG antibody. 

130 5. A method according to claim 1, which compris-



es the steps of: 
a) incubating afluid sample containing human 

prolactin simultanteously with labelled anti-human 
prolactin antibody and with an immobilised anti-

5 human prolactin antibody under conditions sufficient 
to form a labelled and immobilised immunochemical 
complex of labelled antibody, prolactin and immobil-
ised antibody; 

b) separatingthe immunochemical complexfrom 
10 the incubation medium; 

c) determining the amount of label associated 
with the complex; and 

d) relating the determination of step c) to a 
standard to determine the concentration of human 

15 prolactininthefluidsample, 
characterised in thatthe immobilised antibody 

and/orthe labelled antibody is a monoclonal IgG 
antibody. 

6. A method according to any of claims 1 to 5, 
20 wherein the antibody is labelled with ~1251. 

7. Amethodaccordingtoanyofclaims 1 to5, 
wherein the antibody is labelled with materials other 
than radioisotopes, such as enzymes, and fluorescent 
or chemiluminescent molecules. 
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