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(54) Specific binding assay tech-
nique; standardization of reagent 

(57) The standardization of a la-
belled constituent, such as anti-lgE, 
for use in a specific binding assay 
method is disclosed. The method 
involves standardizing a labelled li-
gand (eg., radiolabelled IgE) against 
a ligand reference substance (eg., 
W H O standard IgE) to determine 
the weight of IgE protein repre-
sented by the labelled ligand, ex-
pressed in terms of the reference 
substance (eg., W H O units). Anti-
light chain antibodies are attached 
to a solid phase and contacted with 
varying concentrations of the la-
belled ligand to bind the ligand to 
the anti-light chain antibodies. The 
ligand is then contacted with the 
labelled constituent and the amount 
of labelled constituent, in relation to 
the amount of ligand protein pre-
sent, expressed in terms of the ref-
erence substance, is determined. 
The labelled constituent is thus 
standardized, since the actual 
weight of a ligand can be deter-
mined from the amount of labelled 
constituent bound thereto. 

The preparation of radiolabelled 
IgE using Na 1 - 1 3 1 and sodium 
p-toluenesulfochloramine is de-
scribed. 

Also disclosed is an improved 
specific binding assay test method 
for determining the potency of an 
allergen extract. The test method 
generally involves inhibition by the 
soluble extract, of the binding of a 
ligand (provided by serum from an 
allergic individual) to solid-phase al-
lergen as assessed by the stan-
dardized labelled constituent 
(anti-lgE). The improvement in-
volves using a parallel model sys-
tem of a second complex which 
consists of anti-light chain anti-
bodies, labelled ligand and the stan-
dardized labelled constituent. Be-
cause the actual weight of a ligand 
bound to the labelled constituent is 
known, from the standardization 
procedure described above, the 
amount of standardized labelled 
constituent bound to the ligand in 
the first complex can be deter-
mined. The weight of ligand inhibit-
ed by addition of soluble allergen is 
then used as a measure of the 
potency of the allergen extract. 
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DOUBLE ANTIBODY ASSAY STANDARD CURVE (PLOTTED ON LOG IT V. LOG AXES) 
FOR THE DETERMINATION OF IgE CONCENTRATION IN WHO UNITS. 
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CALIBRATION CURVE OF BINDING OF RADIOLABELLED l 2 5 l LABELLED 
ANTI- lgE TO RADIOLABELLED IgE ON ANTI-LIGHT CHAIN DISKS 
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TITRATION OF ATOPIC SERA (M.D.O; C.W. 0 ; CFPA) ON ALLERGEN DISCS 
TO DETERMINE SERUM WORKING DILUTION, A =170 X I0 " 3 U IgE. 

- 7 - 6 -5 - 4 -3 

LOG 2 SERUM DILUTION 

-2 

FIG. 3 



4 / 5 

TITRATION OF TWO DIFFERENT ALLERGEN EXTRACTS ( M / 7 6 O ; F / 7 5 V ) 

BY INHIBITION USING SERUM CFR THE ORDINATE SHOWS THE U IgE 

INHIBITED BY SOLUBLE ALLERGIN ( A - b ) . A = | 7 0 X l o " 3 U IgE. 
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SPECIFICATION 

Specific binding assay technique 

5 Hypersensitive individuals undergo an "al-
tered state" as a result of contact with the 
antigens from an allergen, leading to the 
formation of antibodies thereto. Subsequent 
contact with one of those antigens or a 

10 structurally similar substance can evoke in 
an allergic individual a pathological reac-
tion, due to the presence of such antibodies. 
When these individuals inhale or ingest the 
offending antigen, a prominent and common 

15 manifestation includes hay fever, asthma 
or hives. These antibodies are tissue-sensitis-
ing and can be referred to as reagin Ig. There 
are five classes of antibody: IgE, IgG, IgA, 
IgM and IgD. IgE constitutes the class of 

2 0 antibodies of major importance in atopic 
allergy. 

In vivo diagnostic tests for atopy, i.e. to 
determine the presence of IgE produced in 
response to allergens, are generally conducted 

25 by injecting small amounts of the suspected 
allergen into the skin of the sensitive individu-
al, and examining the injected site for forma-
tion on the skin of an irregular wheal sur-
rounded by a zone of erythema. In addition to 

3 0 in vivo tests, in vitro diagnostic tests have 
been developed. One type of in vitro diagnos-
tic test involves analytical procedures which 
can be broadly classified as "specific binding 
assays". 

35 Specific binding assay procedures, with ref-
erence to in vitro diagnostic tests for atopy, 
involve the detection of a ligand in a body 
fluid. A typical specific binding assay proce-
dure is the determination of IgE antibodies 

4 0 (ligand) in the blood serum of a hypersensitive 
individual. U.S. Patent No.3 7 2 0 7 6 0 is di-
rected to an in vitro diagnostic test; the tech-
nique disclosed by the patentee is commonly 
referred to as the "RAST" (radioallergosor-

45 bent test). 
In order to illustrate the scope of the pre-

sent invention, the RAST technique is de-
scribed herewith in detail. The test involves a 
first step of attaching a test allergen (antigen) 

5 0 to an insoluble polymeric substrate to form a 
bound solid-phase antigen. The second step 
involves contacting the solid-phase antigen 
with serum from an atopic individual (having 
IgE antibody present); the IgE is the ligand 

55 referred to earlier. The IgE attaches to IgE 
receptor sites on the antigen, to form an 
antigen-ligand complex. The third step in-
volves contacting the complex with a labelled 
constituent, which is a conjugate of a labelling 

6 0 substance and a binding component (capable 
of binding to the ligand), e.g., radio-labelled 
anti-lgE. 

The RAST reaction product further de-
scribed below, can be represented as fol-

65 lows. 

7 0 Specific IgE 
> 2 

latfc11 Radiolatfclled 
Anti-IgE 

75 Allergen (antigen) on an insoluble support 

Various labelling substances can be used. 
Because of the hazard and difficulty of han-
dling radioactive materials, many new assay 

8 0 systems, which can be designated as "RAST-
type" systems, have been devised using ma-
terials other than radioactive isotopes as the 
labelling substance. Examples of labelling sub-
stances include free radicals, fluorescent mole-

8 5 cules (e.g., fluorescein isothiocyanate and rho-
damine dyes), luminescent molecules, bacteri-
ophages, enzymes, coenzymes and enzyme 
inhibitors. 

Antibodies are normally composed of four 
9 0 chains, two light chains and two heavy 

chains. In both types of chains there is a 
constant region and variable region, ie., the 
amino acid sequence of the region is relatively 
constant or variable, respectively. The amino 

95 acid sequence of the variable region depends 
upon the identity of the antigen against which 
it is directed; the variable region of the anti-
body molecule that binds the antigen is in-
cluded within the antibody binding fragment 

1 0 0 (Fab) obtained by papain digestion. The con-
stant region does not vary with regard to the 
antigen against which the antibody molecule 
is directed but is characteristic for a given 
antibody class. Part of the heavy chain con-

105 stant region forms the other fragment (Fc) 
released by papain digestion. 
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The IgE binds to the antigen via the anti-
body fragment (Fab) region of the antigen 
molecule, leaving the Fc region exposed. The 

1 3 0 radiolabelled anti-lgE then binds to the IgE via 
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the Fc region of the IgE. 
The RAST reaction product, as shown in the 

earlier illustration, is a substrate having at-
tached thereto three "layers". (1) solid-phase 

5 antigen; (2) IgE specifically directed against 
the antigen; and (3) radiolabeled anti-lgE 
which specifically reacts with IgE. The radia-
tion emitted by the radiolabeled reaction 
product is a measure of the amount of antigen 

1 o specific IgE present in the test serum. The use 
of the RAST described above enables determi-
nation of the presence and, to a limited ex-
tend, the quantity of IgE present in a patient's 
serum, capable of reacting with the antigen 

15 attached to the substrate. This test in conjunc-
tion with skin testing gives an indication as to 
whether or not the patient is allergic to the 
antigen. 

Following diagnosis of atopy, a common 
2 0 method of treating allergic disorders is by 

immunizing ("desensitizing") the individual 
with a course of injections of gradually in-
creasing amounts of allergen extracts. Be-
cause of the danger of triggering anaphylactic 

25 shock, the amounts of allergen extract admin-
istered must be carefully controlled. 

Variation in the potency of the allergen 
extract administered, as indicated by measure-
ment of the reactivity in the skin of sensitive 

3 0 individuals, has been observed. This variation 
of potency indicates the desirability of improv-
ing the standardization of allergen extracts. 
Difficulties with standardization of allergen ex-
tracts is thought to arise because allergen 

35 (e.g. pollen) extracts, are usually complex mix-
tures, and it has been difficult to determine 
which constituents are responsible for eliciting 
either an allergic reaction or therapeutic effect 
during thereapy. Methods of expressing po-

4 0 tency have been largely indirect and based 
either on a simple ratio of raw source materi-
als to volume of extracting fluid or on the 
protein nitrogen of the extract. Since most 
allergens appear to be proteinaceous in na-

45 ture, designation of potency by protein nitro-
gen units (PNU), defined as 0 .01 jug of phos-
photungstic acid-precipitable nitrogen, has 
gained wide acceptance. PNU content how-
ever, is not necessarily related to biologic 

50 activity, because allergen extracts may contain 
proteins which are not allergenically active. 
Furthermore, specific protein allergens may be 
denatured during extraction or storage, with 
loss of their biologic activity, yet still appear 

55 as protein in a chemical determination. 
A second use of binding assay techniques, 

such as the RAST, is in the measurement of 
the potency of allergens, in an attempt to 
standardize allergens for use in diagnostic skin 

6 0 testing and for in vivo desensitization. This 
utilization is carried out by maintaining the 
second and third layers (i.e., IgE and labelled 
anti-lgE respectively) constant, and adding in-
creasing amounts of soluble antigen in the 

65 first step. The principle of the technique, 

illustrated below, is based on a competition 
between solid and fluid-phase antigens for IgE 
receptor sites in the first step of the RAST. As 
the amount of soluble antigen is increased, a 

7 0 smaller amount of IgE complexes with the 
solid-phase antigen because of the increase in 
complexes formed between the fluid-phase 
antigen and IgE. This in turn decreases the 
percent binding of radiolabeled anti-lgE to 

75 solid-phase antigen in the third step of the 
RAST. This decrease in percent binding of 
anti-lgE to solid phase antigen produces a 
decrease in the amount of radiation emitted 
by the solid-phase. 
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Starting with 1 0 0 percent binding, by careful 
1 0 0 titration, the quantity of soluble antigen 

needed to achieve a 5 0 percent inhibition of 
the binding can be determined. By plotting 
the amount of soluble antigen required, 
against the amount of inhibition produced, on 

105 semilog paper, an approximate linear relation-
ship can be established. In particular, between 
the region of 3 0 to 7 0 percent inhibition the 
semilog plots are reasonably linear. The end 
point in these titrations can be arbitrarily se-

1 1 0 lected as the amount of allergen extract re-
quired for 5 0 percent inhibition. In theory, 
comparison of a series of allergen extracts 
would provide comparative data sufficient to 
enable standardization of the extracts. [See J. 

115 Allergy Clin. Immunol. 53: 1 5 8 - 1 6 9 
(1974)] . As described below, this method 
suffers from various disadvantages. 

One disadvantage lies in the anti-lgE itself. 
The final reagent used in the RAST, the 

1 2 0 radiolabeled anti-lgE, is produced by radiola-
belling with a radioactive iodide salt. This 
produces radiolabeled anti-lgE with a half-life 
sufficiently short to achieve the necessary sen-
sitivity for the measurement of low concentra-

125 tions of IgE. However, the short half-life 
means that the radiolabeled anti-lgE is chang-
ing rapidly and prevents its use as a standard 
reference reagent over any reasonable time 
period. In addition, harsh iodination condi-

1 3 0 tions and subsequent radiation damage during 
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the radiolabelling process produce variations 
in the radiolabelled anti-lgE. Because of these 
variations, it is not possible to directly com-
pare two assays performed at different times, 

5 using the same batch of radiolabelled anti-lgE 
or at the same time using different batches of 
radiolabelled anti-lgE. By standardizing the 
radiolabelled anti-lgE according to the present 
invention, these disadvantages are obviated. 

10 Standardization by RAST inhibition suffers 
other disadvantages. The RAST itself is not a 
standardized technique. Typically, radioimmu-
noassays are standardized by the establish-
ment of a stated well-defined reference reag-

15 ent, either an antigen or antibody. However, 
allergens are complex mixtures which are not-
well defined and their stability is not clearly 
known. Thus at best this method can only 
partially standardize the RAST. However, it 

2 0 has been proposed (See J. Allergy Clin. Im-
munol. 53: 1 5 8 - 1 6 9 , 1974) that serum from 
atopic individuals could be used as a refer-
ence reagent for the more common allergies. 
This too would only result in a partial standar-

25 adization of the RAST because serum repre-
sents a complex mixture with ill-defined anti-
body specificities. In spite of the inherent 
difficulties, ranking of atopic sera for use in 
the direct RAST has been proposed (See Ad-

3 0 vances in Diagnosis of Allergy: RAST pp. 
8 5 - 9 9 Symposium specialists [1975]) . 

In theory, radiolabelled anti-lgE for the third 
step of RAST could be standardized by keep-
ing the first and second layers constant and 

35 comparing the radiolabelled anti-lgE in the 
third layer. The standardized radiolabelled 
anti-lgE could then be used to standardize the 
RAST test itself. Standardization of anti-lgE 
RAST with standardized radiolabelled anti-lgE 

4 0 would be useful in that one standard reagent 
could be used, regardless of the allergen 
extract present in the first layer. However, 
because the reagents used in the first two 
steps of RAST are complex mixtures of ill 

45 defined stability, these steps are difficult to 
reproduce precisely from one experiment to 
the next. Since it is also difficult to define the 
activity of samples of radiolabelled anti-lgE 
precisely, this reagent could not easily be 

5 0 used as a reference standard. 
As referred to earlier, an important example 

of a binding assay employing a labelled com-
pound is radioimmunoassay, such as radioal-
lergosorbent (RAST) techniques. Alternative 

55 labelled materials suggested are free radicals, 
fluorescent molecules, luminescent molecules 
bacteriophages, enzymes, coenzymes or en-
zyme inhibitors. Similar difficulties exist for 
defining the activity of any labelled material, 

6 0 irrespective of the material against which it is 
directed or the type of labelled compound 
used. 

DESCRIPTION OF THE PRIOR ART 
65 Ceska and Lundvkist, Immunochemistry, 2: 

1 0 2 1 - 1 0 3 0 , 1 9 7 2 disclose a three-layer 
solid phase assay for nonspecific IgE. The first 
layer is unlabelled anti-lgE; the second layer is 
the IgE under test; and, the third layer is 

7 0 labelled anti-lgE. This method could not be 
used to standardize labelled constituents for 
use in specific binding assay techniques be-
cause the solid phase anti-lgE of the first layer 
partially sterically hinders the subsequent 

75 binding of the labelled anti-lgE of the third 
layer. Steric hindrance occurs when the solid 
phase anti-lgE of the first layer binds some 
molecules of IgE in such a way that they are 
not available for binding the labelled anti-lgE 

8 0 of the third layer. Steric hindrance is undesir-
able in specific binding assay techniques. The 
present invention discloses and claims the use 
of a standardization technique which involves 
a model system of anti-light chain antibodies 

8 5 in a three-layer solid phase assay system. 
There is no suggestion or disclosure by the 
authors of the use of a model system of anti-
light chain antibodies for standardization of a 
labelled constituent such as labelled anti-lgE. 

9 0 
SUMMARY OF THE INVENTION 

The present invention is directed to a 
method of standardizing a labelled constituent 
which is a conjugate of a first labelling sub-

95 stance and a binding component for use in a 
specific binding assay method. The present 
invention is also directed to a procedure for 
utilizing the standardized labelled constituent 
in specific binding assay techniques e.g., de-

1 0 0 termination of allergen potency and determi-
nation of amount of ligand present in body 
fluids. The invention includes the following: 
1. A method of standardizing a labelled con-
stituent, which is a conjugate of a first label-

105 ling substance and a binding component and 
which is capable of reacting with a ligand, 
against a ligand reference substance for use in 
a specific binding assay method which com-
prises the steps of: 

110 (a) incubating substrates having anti-light 
chain antibodies bound thereto with 
varying concentrations of a ligand which 
is labelled with a second labelling sub-
stance, wherein both the amount of li-

115 gand protein present in the labelled li-
gand, represented by the second label-
ling substance, and the amount of li-
gand reference substance equivalent to 
the labelled ligand protein, in terms of 

1 2 0 the amount of labelled ligand present, 
are known, for a time sufficient to form 
a series of products which are substrates 
having anti-light chain-antibodies at-
tached thereto, and varying amounts of 

125 labelled ligand attached to the anti-light 
chain antibodies; 

(b) incubating the products of step (a) with 
the labelled constituent whereby the la-
belled constituent is bound to the la-

1 3 0 belled ligand; 
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(c) measuring the products of step (b), and 
determining the amount of the labelled 
ligand and the labelled constituent; 

(d) determining the ligand protein present in 
5 the products of step (b), based on the 

amount of labelled ligand present, by 
means of the relationship known from 
(a); and 

(e) determining in the products of step (b) 
1 0 the amount of ligand protein present, 

expressed in terms of the ligand refer-
ence substance, whereby the labelled 
constituent is standardized in terms of 
the ligand bound thereto, for use in a 

15 specific binding assay technique. 
2 . In a specific binding assay test method 
which involves the reversible non-covalent 
binding of a ligand and a labelled constituent 
which is a conjugate of a first labelling sub-

2 0 stance and a binding component and which is 
capable of reacting with the ligand, and 
wherein the ligand is also bound to an acti-
vated substrate, the improvement which com-
prises the steps of labelling the ligand with a 

2 5 second labelling substance which is different 
than the first labelling substance of the la-
belled constituent, whereby the labelled li-
gand can be distinguished from the labelled 
constituent, and calibrating the labelled con-

3 0 stituent against the labelled ligand, with refer-
ence to an apropriately selected ligand refer-
ence substance. 

BRIEF DESCRIPTION OF THE DRAWINGS 
3 5 Figure 7 is a standard curve (plotted on 

logit v log axes) for the determination of the 
amount of IgE, expressed in World Health 
Organization (WHO) units; 

Figure 2 is a calibration curve of binding of 
4 0 125l labelled anti-lgE to IgE on anti-light chain 

discs; 
Figure 3 is a graphic representation of the 

titration of atopic sera on allergen discs to 
determine serum working dilution. Operation 

4 5 capacity of the disc (A) is 1 7 0 X 1 0 ~ 3 U IgE); 
Figure 4 is a graphic representation of the 

titration of two different allergen extracts by 
specific binding assay inhibition, using an 
atopic serum. (A = 1 7 0 X 19~3 U IgE); and 

5 0 Figure 5 is a schematic illustration showing 
the determination of allergen potency accord-
ing to the present invention. 

DETAILED DESCRIPTION OF THE INVEN-
5 5 TION 

The present invention provides a method for 
standardization of a labelled constituent. Ac-
cording to the invention, a labelled constitu-
ent, such as anti-lg, is standardized in terms 

6 0 of an internationally or nationally recognized 
reference Ig, expressed as international or 
national units. The standardized labelled anti-
lg can be used in specific binding assays. For 
example, standardized labelled anti-lgE can be 

6 5 used in specific binding assay procedures, 

such as in radioallergosorbent procedures, 
(RAST) for standardizing allergen extracts (an-
tigens). The standardized labelled anti-lg can 
also be used for determining the amount of Ig 

7 0 antibodies present in body fluids, eg., IgE 
antibodies present in atopic serum. 

As discussed hereinbefore, antibody mole-
cules contain antigen-binding properties in the 
end of the molecule designated as the anti-

7 5 gen-binding fragment (Fab), which are specific 
with regard to binding specific antigens. The 
other end of the molecule, designated as Fc, 
does not bind antigens. 

In specific binding assay methods involving 
8 0 radioisotopes, IgE antibodies bind to antigen 

via the Fab portions, leaving the Fc portion 
exposed. During the second incubation with 
the radiolabelled anti-lgE, the anti-lgE binds to 
the exposed Fc portion of the IgE molecule. In 

8 5 order to function properaly in these tests, the 
labelled anti-lgE must be standardized in a 
way that closely simulates the activity of the 
labelled anti-lgE in the test. This "simulation" 
requirement means that, since the specific 

9 0 binding assay technique, e.g., RAST, or tech-
niques using other labelling substances such 
as enzymes, are relatively sterically unhin-
dered, the procedures used to standardize 
labelled anti-lgE should also be realtively steri-

9 5 cally unhindered. The disclosed and claimed 
standardization procedure, using anti-light 
chain antibodies bound to an activated sub-
strate, meets this simulation requirement. 

The method of the present invention is, in 
1 0 0 its broadest aspect, directed to standardization 

of labelled constituent and the utilization of 
the labelled constituent in specific binding 
assay techniques. As discussed hereinbefore, 
various labelled substances can be used in 

1 0 5 specific binding assay techniques. Preferred 
embodiments include radioisotopes and en-
zymes. The labelled constituent can be utilized 
in all three-layer specific binding assay tech-
niques. Preferred embodiments of utilization 

1 1 0 include standardization of allergen extracts 
and determination of, or detection of, a ligand 
in a body fluid. Such ligands include antibod-
ies, e.g., Ig, and proteins. A preferred embodi-
ment is the detection of or determination of, 

1 1 5 IgE in atopic serum. 
In the standardization procedure of the pre-

ferred embodiment, radiolabelled anti-lgE is 
standardized against IgE. The IgE in turn is 
standardized against IgE reference standard. 

1 2 0 The IgE reference standard described in the 
preferred embodiment is standard IgE refer-
ence serum, obtained from the World Health 
Organization ( W H O ) and is designated as IgE 
( 6 9 / 3 4 1 ) , containing 1 0 , 0 0 0 W H O units per 

1 2 5 ml. 

DESCRIPTION OF THE PREFERRED EMBODI-
MENT 

The RAST, as described and illustrated ear-
1 3 0 lier, is an example of a triple-layer solid phase 
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assay technique utilizing radioisotopes. In or-
der to simulate specific binding assay tech-
niques, e.g., the RAST procedure, a proce-
dure to standardize the labelled anti-lgE for 

5 use in a specific binding assay technique must 
simulate the assay technique. Since the RAST 
is relatively sterically unhindered, a method 
for standardizing anti-lgE for use in a specific 
binding assay technique must also be rela-

10 lively sterically unhindered. The standardiza-
tion procedure of the present invention utilizes 
a triple layer solid phase assay technique, in 
which the first layer is anti-human light chain 
antibody bound to the insoluble support. The 

15 second layer is labelled IgE. The third layer is 
labelled anti-lgE. The labelled IgE is distingu-
ishable from the labelled anti-lgE being stan-
dardized. The triple-layer product can be illus-
trated as shown below. 

cha in an t ibody 

30 
The claimed method for standardizing la-

belled anti-lgE and the claimed method for 
determining the potency of an antigen is 
described below. 

35 
Procedure for Standardizing Radiolabelled 
Anti IgE 

As described in A, IgE was radiolabelled 
with Na,31l. The radiation emitted was mea-

40 sured. The relationship between the radiation 
emitted by the 133l radiolabelled IgE and the 
amount of the IgE protein present in the 
radiolabelled IgE, was determined as de-
scribed below by the double antibody method 

45 of Gleich et. al., [J. Lab. Clin. Invest. 77: 
690 -698 (1971)] after reference to a stan-
dard curve constructed using the WHO IgE 
reference serum such that the concentration 
of radiolabelled IgE protein is expressed in 

50 WHO units. 
The standard cruve is established by the 

double antibody method using a fluid-phase 
competitive inhibition of a reaction between 
125l radiolabelled IgE and unlabelled rabbit 

55 anti-lgE by increasing concentrations of the 
WHO IgE reference serum. The 131l radiola-
belled IgE replaced the WHO reference serum 
in the inhibition assay. The ability of the 1311 
radiolabelled IgE to inhibit the binding of 125l 

60 radiolabelled IgE to the unlabelled rabbit anti-
lgE was compared, by reference to the stan-
dard curve, with the inhibitor ability of the 
WHO IgE reference serum in the same assay 
and the concentration of IgE in the 1311 radio-

65 labelled IgE preparation established. 

lodine-125 radiolabelled IgE, commercially 
available from Pharmacia, London, was react-
ed with unlabelled anti-lgE, commercially 
available from Behringwerke A.G. in the pres-

70 ence of increasing amounts of WHO IgE refer-
ence serum to form a series of 125l-radiola-
belled IgE-anti-lgE complexes. Since it is nec-
essary to separate these complexes from the 
soluble unreacted 125l radiolabelled IgE they 

75 were precipitated by addition of donkey anti 
rabbit immunoglobulin serum, commercially 
available from Wellcome Laboratories. 

The radiation emitted by the 125l radiola-
belled IgE present in the series of complexes 

80 was determined and a standard curve con-
structed. The concentration of IgE protein 
contained in the 1311 IgE preparation was 
determined from the standard curve directly in 
WHO units, correcting the ,2SI values for 

85 counts overlapping from the 1311 isotope. A 
standard curve (plotted on logit v. log axis), 
for the determination of the quantity of IgE in 
WHO units, is shown in Fig. 1. Pior to adding 
WHO IgE reference serum, the binding reac-

90 tion between ,25l radiolabelled IgE rabbit anti-
lgE can be considered as 100 percent. Ac-
cording to Fig. 1, at 50 percent inhibition of 
binding, slightly greater than 101 WHO units 
IgE ml"1 has been added to the complexes. 

95 The double antibody assay described above 
gave the following results. A 131l radiolabelled 
IgE preparation was found to contain 224 
WHO units IgE ml"1 (22.4fi IgE .01 mM). 
Radiation emitted by a sample of1311 IgE was 

100 determined to be equivalent to 450,000 cpm. 
The response for each unit of IgE contained in 
the radiolabelled preparation was calculated to 
be 20,000 cpm. 

Alternatives to the double antibody method 
105 of Gleich for determination of IgE quantity in 

WHO units can be used, such as the method 
of Caska and Lundvkist (Immunochemistry, 2: 
1021-1030 , 1972). 

As described in B, anti-lgE was radiola-
110 belled with 125l. The radiation emitted from 

the anti-lgE was distinguishable from the radi-
ation emitted from the 1311 radiolabelled IgE. 
The identity of the radioactive iostopes is not 
important, as long as the radioactivity is dis-

115 tinguishable. 
Activated substrates in the form of discs 

were contacted with anti-human light chain 
antibodies as described in D. The discs were 
then incubated with varying concentrations of 

120 the 131l radiolabelled IgE for about 3 hours at 
20°C. The excess reagents were removed and 
the discs washed four times with 1 percent 
detergent in saline, e.g., "TWEEN", commer-
cially available from Sigma Chemical, St. 

125 Louis, Missouri. The discs were then incu-
bated for about 17 hours with the 125l radiola-
belled anti-lgE, to form a substrate having 
attached thereto the triple-layer solid phase 
product illustrated in the preceding drawing. 

130 After washing, the radioactivity of the 1311 

Label led 
A n t i - l g E 
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IgE and the 125l anti-lgE was counted simulta-
neously in a gamma counter. The amount of 
IgE protein in the 131l radiolabelled IgE, ex-
pressed directly in WHO IgE units, in relation-

5 ship to the 131l radioactivity emitted was previ-
ously determined. The 125l anti-lgE counts, 
corrected for an overlap of 1311 counts, were 
plotted against the units of IgE bound to the 
discs, as determined from the 1311 counts. This 

10 gave a calibration curve, shown in Fig. 2, 
from which IgE bound to an activated disc 
can be related to the subsequent binding of 
radiolabelled anti-lgE. Therefore, the relation-
ship between the amount of radiation emitted 

15 by the radiolabelled anti-lgE, the amount of 
IgE protein attached to radiolabelled anti-lgE 
and the amount of IgE protein, in WHO units, 
is known. By the method of the present 
invention, as described above, the radiola-

20 belled anti-lgE is standardized in terms of 
WHO units, since the actual weight of a 
ligand (eg. IgE) can be determined from 
the amount of labelled constituent bound 
thereto. 

25 The standardized radiolabelled anti-lgE 
can be utilized in the various modifications 
of specific binding assay techniques referred 
to earlier, to determine the amount of IgE 
bound to an activated substrate, regard-

30 less of the labelled substance used. The 
specific embodiment described below is 
directed to an improved specific binding 
assay method for the measurement of the 
potency of an allergen extract. The potency 

35 is measured by radioallergosorbent inhibi-
tion. 

PREPARATION OF MATERIALS FOR 
STANDARDIZING RADIOLABELLED ANTI-lgE 

40 A. Radiolabelled IgE. 
Purified IgE (containg less than 0.6% IgG) 

was prepared by ion exchange and gel chro-
matography from IgE myloma serum. The IgE 
was radiolabelled with Na131l, available from 

45 Radiochemical Centre, Amersham, Bucks, En-
gland. The radiolabelling was carried out by 
adding about 0.025 ml of 0.5 M phosphate 
buffer (pH = 7.5) to a 10 fil portion of Na131l 
in a vial. Immediately thereafter 5 jig of IgE in 

50 0.025 ml 0.05 M phosphate buffer and 100 
fig of fresh sodium p-toluenesulfochloroamine, 
available as Chloramine T, available from 
Sigma Chemical, in 0.025 ml 0.05 M phos-
phate buffer were added. After each addition, 

55 the contents of the vial were mixed. Immedi-
ately after adding the toluene sulfochloramine, 
a 0.1 ml portion of sodium metabisulfite solu-
tion (2.4g/ml) in 0.05 M phosphate buffer 
was added to prevent subsequent iodination. 

60 The unreacted reagents were removed by pas-
sage through Sephadex G50. The labelled IgE 
peak was collected and adjusted to 5 ml with 
5% human serum albumin in phosphate buff-
er saline (PBS) and stored at 20°C. [See 

65 Biochem. J. 89: 114 -123 (1963)]. 

B. Radiolabelled Anti-lgE. 
Sheep anti-human IgE was purified by isola-

tion of the 7S peak from a G200 chromato-
graphy column. The specific anti-lgE was 

70 eluted with a glycine/HC1 buffer (pH = 
2.6). 

A 10 jug portion of this anti-lgE preparation 
was radiolabelled with 1 mCi of Na125l, avail-
able from Radiochemical Centre, Amersham, 

75 Bucks, England by the following method. 
The labelling procedure was conducted at 

4°C using precooled reagents in an ice bath. 
A 100 fxg portion of purified sheep anti-lgE 
contained in 100 ju1 of 0.1 M phosphate 

80 buffer (pH 7.0) was placed in a vial and to 
this added 1 mCi of Na125l followed immedi-
ately by 50 jug of Chloramine T contained in 
50 ji l of 0.1 M phosphate buffer (pH 7.0). 
The contents of the vial were mixed and the 

85 reaction continued for 30 minutes with inter-
mittant mixing at 4°C. The iodination mixture 
was neturalized by the addition of 20 [ig 
sodium metabisulphite contained in 5 jm1 0.1 
M phosphate buffer (pH 7.0). The contents of 

90 the vial were mixed and the reaction mixture 
allowed to stand for a further 5 minutes at 
4°C. Five /x1 of 5 percent bovine serum 
albumin (BSA) solution were added and the 
contents of the vial were applied to a Sepha-

95 dex G50 column where the unreacted reag-
ents were separated. The radiolabelled protein 
peak was collected and adjusted to 5 ml with 
5 percent (BSA) in phosphate buffered saline 
solution (PBS) and stored at -20°C. 

100 Before use, the anti-lgE perparation was 
diluted in PBS containing 20% normal sheep 
serum, 0.2% bovine serum albumin and 1% 
detergent to give a working solution yielding 
106 counts per minute per ml. [See Immuno-

105 chem. 7: 8 8 5 - 8 9 8 (1970)] 

C. Activated Substrate 
Paper discs (5mm diameter) were punched 

from filter paper and activated with cyanogen 
110 bromide as follows. Suitable filter paper is 

commercially available from Whatman Bioche-
mical, designated as Whatman No. 54. The 
substrates, designated "discs", were soaked 
for about 30 minutes in distilled water, and 

115 an aqueous 5% BrCN solution was added. 
The mixture was placed in a water bath at a 
temperature of about 20 °C and stirred for 
about 5 minutes. During stirring, the pH was 
maintained within the range 10 .5 -11 .0 by 

120 dropwise addition of 2 M NaOH. The mixture 
was poured into about 2 liters of 0 .005M 
NaHCOg solution at 4°C, and further mixed. 
The supernatant was decanted, and the discs 
washed repeatedly with 0 .005M NaHC03 at 

125 4°C, then washed with 500 ml portions of 
acetone (4°C), air dried and stored at -20°C. 

D. Anti-Human Light Chain Antibodies Cou-
pled to Activated Substrate 

130 Antibodies are made up of chains of pep-
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tides, designated as light chains and heavy 
chains. Light chains have a molecular weight 
of approximately 20,000; heavy chains have 
a molecular weight of approximately 50,000. 

5 Although light chains of purified antibodies 
are highly heterogeneous, light chains of mye-
loma proteins (lymphoid tumor of the human 
bone marrow) are homogeneous. Patients suf-
fering from myelomas excrete a uniform, ho-

1 o mogeneous protein called Bennce-Jones protein 
which are homogeneous light chains. 

Antihuman light chain antibodies were pre-
pared and coupled to the activated substrates 
of C as described below. Antibodies specific 

15 to Bence-Jones protein were purchased from 
Dako, Denmark as an immunoglobulin fraction 
of a rabbit antisera. The anti-human light 
chain antibodies were coupled to the activated 
substrates of C by incubating the antibodies 

20 with the substrates for about 1 hour at about 
5°C. 

The unreacted groups were blocked with /?-
ethanolamine solution by adding about 1 ml 
yff-ethanolamine solution (0.05 M in 0.1 M 

25 NaHC03). The mixture was agitated in a me-
chanical shaker (100 r.p.m) for 3 hours. The 
solution was removed, and the discs were 
successively washed with one 2.5 ml portion 
of 0.1 M NaHCOg, three 2.5 ml portions of 

30 0.1 M acetate buffer (pH = 4.0) and three 
7.5 ml portions of PBS. The anti-light chain 
discs were used directly after their prepara-
tion. 

35 E. WHO IgE Reference Serum 
The serum is available from the World 

Health Organization. The reference serum 
used herein was designated as IgE (69/341) , 
containing 10,000 WHO units (U) per ml. 

40 
IMPROVED SPECIFIC BINDING ASSAY 
METHOD 
Preparation of Materials 
F. Antigen (allergen) Extracts 

45 Allergen extracts of two batches of Dactylis 
glomerata pollen, (Cocksfoot/Orchard) (F/75 
and M / 7 6 ) were obtained from the Manufac-
turing Division of Miles Laboratories, Brid-
gend, as freeze-dried preparations and stored 

50 at -20°C. 

G. Substrate-Antigen 
The pollen extract M / 7 6 of F was coupled 

to the activated substrate of C as follows. 
55 A 4 g portion of the freeze-dried pollen 

extract was reconstituted to 1 liter with phos-
phate-buffered saline (pH = 7.2). The aller-
gen extract was bound to the activated paper 
discs as follows. About 100 gm of activated 

60 paper discs (approximately 50,000 discs) 
were incubated with the 4 g reconstituted 
pollen extract with mechanical mixing for 
about 20 hours. The unreacted pollen extract 
solution was removed by decantation. The 

65 unreacted groups were blocked with 1 liter of 

0.05 M /J-ethanolamine for 3 hours. After 
blocking, the discs were successively washed 
with a 1 liter portion of 0.1 M NaHC03, three 
1 liter portions of 0.1 M acetate buffer (pH 

70 4.2) and four 1 liter portions of PBS. The 
washed discs were aliquotted into 0.5 g lots 
and freeze-dried before storing at -20°C. 

H Atopic Sera 
75 A working dilution of the serum to be used 

as a source of IgE was selected to provide the 
desired IgE binding, for use in the allergen 
potency determination as follows. Serial dilu-
tions of the atopic sera were incubated with a 

80 series of activated substrates with antigen 
attached thereto (prepared as described in G). 
After washing with a 1 percent detergent 
solution in saline, the discs were incubated 
with diluted radiolabeled anti-lg^, prepared as 

85 described in the standardization procedure. 
The product formed was an activated sub-
strate with antigen; IgE and radiolabeled anti-
lgE attached. 

A parallel incubation was commenced with 
90 anti-light chain activated discs. The earlier 

procedure described, set forth below, was 
followed to obtain a calibration curve in which 
the radioactive counts of the radiolabeled 
anti-lgE were plotted against the units of IgE 

95 bound to the discs, as determined from the 
radioactive counts of the radiolabeled IgE. 
The anti-light chain activated discs, having 
radiolabeled 131l IgE attached thereto (pre-
pared as described in D) were incubated with 

100 the radiolabeled anti-lgE. After washing, the 
radiation emitted from the discs was counted 
in a gamma counter. As explained below, a 
dose response curve was prepared to select 
the working dilution of each serum which 

105 provided the desired IgE binding. 
The titration of 3 sera was carried out. One 

sera consisted of a pool of sera from 30 
defined atopic patients, all sensitive to grass 
pollen. The second and third were obtained 

110 from individual subjects, designated M.D. and 
C.W., both of whom were allergic to grass 
pollen. 

In order to obtain correct results as to 
inhibition, the concentration of patient serum 

115 (IgE source) must be less than the concentra-
tion which would saturate the activated sub-
strate. To determine the concentration of the 
serum to be employed, different atopic sera 
were titrated with activated substrates. A fam-

120 ily of curves for the IgE binding was obtained, 
as illustrated in Fig. 3. The dilution required 
was obtained by determining the concentra-
tion which provided an arbitrarily defined 
standard level of IgE binding, designated as 

125 the activated substrate capacity; A. This A is 
usually of the order of 50 to 70 percent of the 
maximium binding of the substrate; in the 
present invention, A is defined as being 170 
X 10 -3 U (WHO units) IgE because this was 

1 30 found to be the optimal level for the perfor-
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msnce of the work. 

Procedure for Determining Allergen Potency 
The determination of the potency of the 

5 Dactylis glomerta allergen was accomplished 
as described below. The allergen extracts of 
(F) were reconstituted in 1 ml of incubation 
buffer (1 percent BSA) 1 percent detergent in 
PBS and serially diluted in the buffer. A 100 

10 jit 1 portion of the diluted extract was incu-
bated with a 0.1 ml portion of atopic serum 
for 2 hours at 2Q°C in trays. The atopic sera 
was suitably diluted as described hereinbe-
fore, such that the serum concentration was 

15 below the concentration required for satura-
tion of the activated disc. A substrate antigen 
(disc) as prepared in G was added to the 
serum-allergen reaction mixture, and incu-
bated with the mixture for a further 3 hours. 

20 Liquid reagents were aspirated and the sub-
strate antigen-lgE product washed with four 1 
ml portions of 1 percent detergent saline. The 
standardized radiolabelled anti-lgE was then 
added to the substrate antigen-lgE product to 

2 5 form a three-layer solid phase product. The 
radiation emitted by the radiolabelled anti-lgE 
was then measured, and the counts emitted 
converted to the weight of IgE binding to the 
anti-lgE by reference to the calibration curve 

30 of Fig. 2. 
Activated substrates were incubated with 

anti-light chain antibodies as described in D. 
The discs were then incubated with varying 
concentrations of the radiolabelled IgE for 

35 about 3 hours at 20°C. The excess reagents 
were removed and the discs washed four 
hours with 1 percent detergent in saline. The 
discs were then incubated for about 17 hours 
with the radiolabelled anti-lgE (prepared as 

40 described in B). 
As described hereinbefore, from the assay 

of radiolabelled IgE, correlated with the WHO 
IgE reference serum, a standard curve was 
constructed. (See Fig. 1) This curve was used 

45 to calculate the concentration of IgE present 
in the radiolabelled IgE. Using a known con-
centration of radiolabelled IgE, the exact 
amount of IgE binding to anti light chain discs 
was then calculated from the radiation em-

50 itied. Since the amount of IgE bound is 
known, the 125l counts of the radiolabelled 
anti-lgE bound by the subsequent incubation 
with radiolabelled anti-lgE can be correlated 
with the exact amount of radiolabelled IgE 

55 present and a calibration curve prepared. (See 
Fig. 2). 

As described and illustrated earlier with the 
RAST method, in the specific binding assay 
inhibition test methods, as the amount of 

60 soluble antigen added to a solid-phase acti-
vated substrate-antigen-lgE complex increases, 
the weight of IgE molecules bound to the 
solid-phase antigen decreases, and the per-
cent of binding of antig-lgE to solid phase 

65 antigen (via the IgE) decreases. Allergen ex-

tracts can then be compared for relative po-
tency by obtaining and comparing the amount 
of extract required for 50 percent inhibition. 

In the method of the present invention 
70 described above, since the disc capacity for 

binding IgE is designated as A, if the bound 
IgE molecules are designated as b, at any 
given concentration of allergen, the weight of 
IgE prevented from binding is therefore given 

75 by the expression A-b. At some concentration 
of allergen, the binding of the IgE to the disc 
is completely inhibited by the presence of the 
allergen extract. Fig. 4 shows that as the 
amount of allergen extract added increases, 

80 the amount of IgE prevented from binding 
(A-b) also increases. 

Fig. 4 illustrates that the maximum amount 
of antibodies prevented from binding, by the 
increasing amounts of allergen extract added, 

85 is in the vicinity of 170 X 10~3 U IgE. 
Therefore, the titration of a give serum by use 
of the standardized labelled anti-lgE, ac-
cording to the present invention, allows one to 
express the allergen potency, in terms of 

90 inhibition of binding, as standard units of IgE, 
i.e., U IgE. 

CLAIMS 
1. A method of standardizing a labelled 

95 constituent, which is a conjugate of a first 
labelling substance and a binding component 
and which is capable of reacting with a li-
gand, against a ligand reference substance for 
use in a specific binding assay method which 

100 comprises the steps of: 
(a) incubating substrates having anti-light 

chain antibodies bound thereto with 
varying concentrations of a ligand which 
is labelled with a second labelling sub-

105 stance, wherein both the amount of li-
gand protein present in the labelled li-
gand, represented by the second label-
ling substance, and the amount of li-
gand reference substance equivalent to 

110 the labelled ligand protein, in terms of 
the amount of labelled ligand present, 
are known, for a time sufficient to form 
a series of products which are sub-
strates having anti-light chain antibodies 

115 attached thereto, and varying amounts 
of labelled ligand attached to the anti-
light chain antibodies; 

(b) incubating the products of step (a) with 
the labelled constituent whereby the la-

120 belled constituent is bound to the la-
belled ligand; 

(c) measuring the products of step (b), and 
determining the amount of the labelled 
ligand and the labelled constituent; 

125 (d) determining the ligand protein present in 
the products of step (b), based on the 
amount of labelled ligand present, by 
means of the relationship known from 
(a); and 

130 (e) determining in the products of step (b) 
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the amount of ligand protein present, 
expressed in terms of the ligand refer-
ence substance, whereby the labelled 
constituent is standardized in terms of 

5 the ligand bound thereto, for use in a 
specific binding assay technique. 

2. A method as claimed in claim 1 where-
in the first and second labelling substances 
are selected from the group consisting of 

1 o radioisotopes, free radicals, fluorescent mole-
cules, luminescent molecules, bacteriophages, 
enzymes, coenzymes and enzyme inhibitors. 

3. A method as claimed in claim 2 where-
in the labelling substances are radioisotopes. 

15 4. A method as claimed in claim 1 where-
in labelled anti-lg is standardized against Ig 
reference serum. 

5. A method of standardizing a labelled 
constituent which is a conjugate of a first 

20 labelling substance and a binding component 
and which is capable of reacting with a li-
gand, against a ligand reference substance for 
use in a specific binding assay method which 
comprises the steps of: 

25 (a) reacting a ligand with a second labelling 
substance which is different than the 
first labelling substance, for a time 
sufficient to label the ligand, whereby 
the labelled ligand can be distinguished 

30 from the labelled constituent, and separ-
ating therefrom unreacted ligand; 

(b) determining the amount of ligand pro-
tein present in the labelled ligand repre-
sented by the second labelling sub-

35 stance; 
(c) determining the amount of the ligand 

reference substance equivalent to the 
labelled ligand protein, in terms of the 
amount of labelled ligand present; 

40 (d) incubating a series of activated sub-
strates with anti-light chain antibodies 
for a time sufficient to form a series of 
products which are substrates having 
anti-light chain antibodies bound 

45 thereto; 
(e) incubating the products of step (d) with 

varying concentrations of the labelled 
ligand of step (a) for a time sufficient to 
form a series of products which are 

50 substrates having varying amounts of 
anti-light chain-antibodies attached 
thereto, and varying amounts of labelled 
ligand attached to the anti-light chain 
antibodies; 

55 (f) incubating the products of step (e) with 
the labelled constituent whereby the la-
belled constituent is bound to the 
abelled ligand; 

(g) measuring the products of step (f), and 
60 determining the amount of the labelled 

ligand and the labelled constitutent; 
(h) determining the ligand protein present 

in the products of step (f), based on the 
amount of labelled ligand present, by 

65 means of the relationship determined in 

(b); and 
(i) determining in the products of step (f) 

the amount of ligand protein present, 
expressed in terms of the ligand refer-

70 ence substance whereby the labelled 
constituent is standardized in terms of 
the ligand bound thereto, for use in a 
specific binding assay technique. 

6. A method of standardizing a radiola-
75 belled constituent which is a conjugate of a 

first radioisotope and anti-lgE and which is 
capable of reacting with IgE, against IgE refer-
ence substance for use in specific binding 
assay method which comprises the steps of: 

80 (a) incubating substrates having anti-light 
chain antibodies bound thereto with 
varying concentrations of IgE which are 
labelled with a second radioisotope, 
wherein both the amount of IgE protein 

85 present in the labelled IgE, represented 
by the second labelling substance, and 
the amount of IgE reference substance 
equivalent to the labelled IgE protein, in 
terms of the amount of labelled IgE 

90 present, are known, for a time sufficient 
to form a series of products which are 
substrates having varying amounts of 
anti-light chain-antibodies attached ther-
eto, and varying amounts of labelled 

95 IgE attached to the anti-light chain anti-
bodies; 

(b) incubating the products of step (a) with 
the labelled constituent whereby the la-
belled constituent is bound to the la-

100 belled IgE; 
(c) measuring the products of step (b), and 

determining the amount of the labelled 
IgE and the labelled constituent; 

(d) determining the IgE protein present in 
105 the products of step (b), based on the 

amount of labelled IgE present, by 
means of the relationship known from 
(a); and 

(e) determining in the products of step (b) 
110 the amount of IgE protein present, ex-

pressed in terms of the IgE reference 
substance, whereby the labelled constit-
uent is standardized in terms of the IgE 
bound thereto, for use in a specific 

115 binding assay technique. 
7. A method of standardizing a radiola-

belled constituent which is a conjugate of a 
first radioisotope and anti-lgE and which is 
capable of reacting with IgE, against IgE refer-

120 ence substance for use in a specific binding 
assay method which comprises the steps of 

(a) reacting IgE with a second radioisotope 
which is different than the first radioiso-
tope for a time sufficient to radiolabel 

1 25 the IgE whereby the radiolabelled IgE 
can be distinguished from the radiola-
belled anti-lgE, and separating there-
from unreacted IgE; 

(b) determining the amount of IgE protein 
130 present in the radiolabelled IgE, repre-
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sented by the radio activity count; 
(c) determining the amount of the IgE refer-

ence substance equivalent to the radiol-
abelled IgE protein, in terms of the 

5 amount of radiolabelled IgE present; 
(d) incubating a series of activated sub-

strates with anti-light chain antibodies 
for a time sufficient to form a series of 
products which are substrates having 

10 anti-light chain antibodies bound 
thereto; 

(e) incubating the products of step (d) with 
varying concentrations of the radiola-
belled IgE of step (a) for a time suffici-

15 ent to form a series of products which 
are substrates having anti-light chain-
antibodies attached thereto, and varying 
amounts of radiolabelled IgE attached 
to the anti-light chain antibodies; 

20 (f) incubating the products of step (e) with 
the radiolabelled anti-lgE whereby the 
radiolabelled anti-lgE is bound to the 
radiolabelled IgE; 

(g) measuring the radioactivity of the prod-
25 ucts of step (f) and determining the 

radioactive counts contributed by the 
IgE and anti-lgE respectively 

(h) determining the IgE protein present in 
the products of step (f) based on the 

30 amount of radiolabelled IgE present, by 
means of the relationship determined in 
(b); and 

(i) determining in the products of step (f), 
the amount of lgE protein present, ex-

35 pressed in terms of the IgE reference 
substance, whereby the radiolabelled 
anti-lgE is standardized in terms of the 
IgE bound to the radiolabelled anti-lgE, 
for use in a specific binding assay tech-

40 nique. 
8. A method as claimed in claim 7 where-

in the first radioisotope is Na125l. 
9. A method as claimed in claim 7 where-

in the second radioisotope is Na131l. 
45 10. A method as claimed in claim 7 

wherein the IgE reference substance is World 
Health Organization reference serum. 

11. A method as claimed in claim 10 
wherein in step (b), the amount of IgE protein 

50 present in the radiolabelled IgE is determined 
by double antibody competitive inhibition of 
the IgE reference serum. 

12. In a specific binding assay test 
method which involves the binding of a ligand 

55 and a labelled constitutent which is a conju-
gate of a first labelling substance and a bind-
ing component, and wherein the ligand is also 
bound to an activated substrate, the improve-
ment which comprises the steps of labelling 

60 the ligand with a second labelling substance 
which is different than the first labelling sub-
stance of the labelled constituent, whereby 
the labelled ligand can be distinguished from 
the labelled constituent, and calibrating the 

65 labelled constituent against the labelled li-

gand, with reference to an appropriately se-
lected ligand reference substance. 

13. A method as claimed in claim 12, 
wherein the first and second labelling sub-

70 stances are selected from the group consisting 
of radioisotopes, free radicals, fluorescent mole-
cules, luminescent molecules, bacterio-
phages, enzymes, coenzymes and enzyme in-
hibitors. 

75 14. A method as claimed in claim 13, 
wherein the labelling substances are radioiso-
topes. 

15. A method as claimed in claim 12 
wherein the ligand is selected from the group 

80 consisting of IgE, IgG, IgA, IgM and IgD, and 
the binding component is selected from the 
group consisting of, resepctively, anti-lgE, 
anti-IgG, anti-lgA, anti-IgM and anti-lgD. 

16. A method as claimed in claim 15 
85 wherein the ligand is IgE. 

17. A method as claimed in claim 15 
wherein the binding component is anti-lgE. 

18. In a specific binding assay inhibition 
method for determining the potency of an 

90 allergen extract which involves the binding of 
IgE and a labelled constituent which is a 
conjugate of a first labelling substance and 
anti-lgE, and includes the steps of forming a 
solid-phase activated substrate which has at-

95 tached thereto a product which is allergen— 
IgE—labelled constituent, such that as the 
amount of soluble allergen added is increased, 
the amount of IgE bound to the solid-phase 
allergen decreases, the improvement which 

100 comprises the steps of: 
(a) determining the binding capacity of the 

activated substrate-allergen and select-
ing a working dilution of the IgE which 
is less than the concentration capable of 

105 saturating the activated substrate; 
(b) reacting IgE with a second labelling 

substance which is different then the 
first labelling substance used in the la-
belled constituent, for a time sufficient 

110 to label the IgE, whereby the labelled 
IgE can be distinguished from the la-
belled constituent; 

(c) incubating activated substrates with 
anti-light chain antibodies, the labelled 

115 IgE and the labelled constituent under 
reaction conditions which are substan-
tially the same as the reaction condi-
tions used to form the allergen—I-
gE—labelled constituent; 

120 (d) determining the amounts of labelled IgE 
capable of binding to various amounts 
of the labelled constituent, in terms of a 
standard IgE reference substance; and 

(e) determining the IgE protein present in 
125 the allergen—IgE—labelled constituent 

product by reference to the relationship 
determined in step (d), whereby the 
amount of IgE inhibited by the soluble 
allergen is determined. 

130 19. A method as claimed in claim 18 
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wherein the labelling substances are selected 
from the group consisting of radioisotopes, 
free radicals, fluorescent molecules, lumines-
cent molecules, bacteriophages, enzymes, co-

5 enzymes and enzyme inhibitors. 
20. A method as claimed in claim 19 

wherein the labelling substances are radioiso-
topes. 

21. A method as claimed in claim 18 
10 wherein the IgE is labelled with Na131l and the 

anti-lgE is labelled with Na125l. 
22. A method as claimed in claim 18 

wherein the standard IgE reference material is 
World Health Organization IgE. 

• 15 23. A method as claimed in claim 18 
wherein the amount of IgE protein present in 
the labelled IgE is determined by double anti-
body competitive inhibition of the IgE refer-
ence material. 

20 24. In a specific binding assay inhibition 
method for determining the potency of an 
allergen extract which involves the binding of 
IgE and a radiolabeled constituent which is a 
conjugate of a first radioisotope and anti-lgE, 

25 and includes the steps of forming a solid-
phase activated substrate which has attached 
thereto a product which is allergen—IgE— 
anti-lgE, such that as the amount of soluble 
allergen added is increased, the amount of 

30 IgE bound to the solid-phase allergen de-
creases, the improvement which comprises 
the steps of: 

(a) determining the binding capacity of the 
activated substrate-allergen and select-

35 ing a working dilution of the IgE which 
is less than the concentration capable of 
saturating the activated substrate; 

(b) reacting IgE with a radioisotope which is 
different than the first radioisotope, for 
a time sufficient to label the IgE, where-
by the radiolabeled IgE can be distin-
guished from the radiolabeled constitu-
ent; 
incubating activated substrates with 
anti-light chain antibodies, the radiola-
b e l e d IgE and the radiolabeled constit-
uent under reaction conditions which 
are substantially the same as the reac-
tion conditions used to form the aller-
gen—IgE— radiolabeled constituent; 
determining the amounts of radiola-
b e l e d IgE capable of binding to various 
amounts of the radiolabeled constitu-
ent, in terms of a standard IgE reference 
substance; and 
determining the amount of IgE present 
in the radiolabeled IgE by reference to 
the relationship determined in step (d), 
whereby the amount of IgE inhibited by 
the soluble allergen is determined. 
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