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nents thereof. EP-A0 173 500 and EP-A-0 294186 describe mi- The present
invention relates to a diagnostic test  croporous membranes having surface
hydroxy kit and method for the determination of chlamydial or-  groups.
These membranes, however, are used to bind ganisms. More particularly, It
relates to a kit and   5    "acceptor" molecules which are then used to
comples method utilizing a polyamide microporous membrane  with target
analytes in various immunoassays. having surface hydroxy groups.
A large portion of the market for chlamydial as- Immunoassays have been
used in recent years to  says Is intended for doctors' offices where there
is detect the presence of Infectious diseases. In order  limited capacity
for refrigeration of test kits. Thus, for the assay to be useful, it must
detect a particular  10  while the inventions described above provide
impor- organism with a high degree of reliability. In most cas-  tant
advances in the art, there is a further need to es, this requires the
Isolation and reaction of antigens  have reagents and test kits which can
be stored for peculiar to the organism with corresponding antibo-  long
periods of time without refrigeration before use dies. For the test to be
commercially successful, it  while maintaining sensitivity and low
background in also needs to be relatively inexpensive, long-keeping,  15
the assay. simple to use and rapid.                              The
current product marketed by Kodak as the One such organism which can be
detected by im-  Surecell[err] Chlamydia Test Kit has been received by
munoassay is Chlamydla trachomatis (herein C. tra-  the marketplace quite
positively. It utilizes a dispos- chomatis) which is one oftwo microbial
speciesofthe  able test device containing a surfactant-coated Bio- genus
Chlamydiaceae, order Chlamydiales. There  20  dyne[err] polyamide membrane.
It is highly desirable to are 15 ormore serotypes of this species which are
the  increase the storage keeping of the reagents in that causes of a
number of human ocular and genital dis-  kit, and to keep the background in
the assay low. This eases including trachoma, inclusion conjunctivitis,
needs to be accomplished without the need for exten- lymphogranuloma
venereum, nongonococcal urethri-   sive refrigeration. tis and proctitis.
Infection from C. trachomatis is per-  25  The needed improvements noted
above are pro- vasive in the general population so that it is believed
vided with a method for the determination of a chla- that there are
millions of cases each year of nongo-  mydial antigen comprising: nococcal
urethritis alone.                            A. contacting chlamydial
antigen extracted from Because of the widespread nature of these dis-     a
specimen suspected of containing chlamydial eases, there Is considerable
interest in having a rapid,  30  organisms with a surfactant-free polyamide
mi- simple and reliable test for detection of chlamydial or-  croporous
filtration membrane having an aver- ganisms. Assays for C. trachomatis
carried out using  age pore size of from 1 to 10 [err], to directly a solid
support are described in US-A-4,497,899. The  bind the extracted antigen to
the surfactant-free described assays are performed by extracting anti-
membrane, gen from the organism and coating It on a bare solid  35  B.
contacting chlamydial antigen bound to the support. The coated antigen is
then detected with     surfactant-free membrane with chlamydial anti-
either one or two antibodies, one of which Is suitably  body, so as to form
an immunological complex on labeled. The critical feature of the assays
appears to  the surfactant-free membrane, and be the use of a solid support
for attachment which is  C. determining the presence of the complex on
untreated or uncoated with any material. Attachment  40  the
surfactant-free membrane as a measure of of antigen is apparently achieved
by incubating the   the presence of chlamydial organisms in the spe- coated
support for an extended time sufficient to     cimen, cause adsorption of
antigen thereon. The entire as-         the method characterized wherein
the sur- say described in US-A-4,497,899 takes at least 3      factant-free
membrane has a plurality of hydroxy hours to perform.
45      groups on the surface thereof, and wherein the A much more rapid
test for chlamydial organisms    method Is carried out within 25 minutes.
which has high reliability and can be performed at    This invention also
provides a diagnostic test kit room temperature Is described and claimed in
EP-A-  useful for the determination of a chlamydial antigen 0 363 109. Our
colleague found that ionically charged  comprising: (specifically cationic)
supports attract chlamydial an-  50  a) a surfactant-free polyamide
microporous fil- tigen and enable one to quickly and sensitively detect
tration membrane having an average pore size of the antigen.
from 1 to 10 [err], and A further improvement is described in EP-A-0-
b) a reagent composition comprising antibodies 363 090 which describes the
use of a surfactant-coat-  to a chlamydial antigen, ed uncharged membrane
in chlamydial assays. That  55    the kit characterized wherein the
surfactant- invention enables one to rapidly and sensitively de-  free
membrane has a plurality of hydroxy groups on tect the antigen in
biological specimens that contain  the surface thereof. copious amounts of
whole blood, mucus or compo-       The assay of this invention is rapid,
reliable and 2   
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Generally, it can be carried out in less  In a preferred embodiment, the
present invention than 25 minutes at room temperature if desired. It is
can be used to detect the chlamydial lipopolysacchar- highly reliable for
detecting extracted chlamydial an-  ide (glycolipidgroup) antigen(as
described, for exam- tigen, and particularly the lipopolysaccharide antigen
pie, in EP-A-0 193 431. Extraction procedures are extracted from Chlamydia
trachomatis. These advan-   5   also described therein. In another
embodiment, the tages are also achieved with the invention described
detected antigen can be the chlamydial major outer and claimed in EP-A-0
363 090.                     membrane protein of the organism which
comprises However, the present invention achieves addi-  60% of the total
associated outer membrane protein. tional advantages because it provides a
diagnostic  This antigen and methods of extraction are described test kit
and assay which maintain high sensitivity and   10  In US-A-4,427,782. In
some instances, a mixture of reduced background even after extended
storage.    these chlamydial antigens will be detected using the Such
advantages are achieved because the assay is  present invention. carried
out using a surfactant-free microporous poly-  A preferred extraction
composition is described amide membrane which has a plurality of surface
hy-  in detail below in connection with the examples. The droxy groups, as
opposed to the surfactant-coated   15  central feature of that composition
is the presence of nonionic membrane of EP-A-0 363 090.               an
alcoholamine or salt thereof and its high pH. FIG. 1 is a bar graph showing
the difference in    In addition, it may be desirable to use a protease
sensitivity and background in an assay of the present  in the extraction
procedure to break down whole invention as compared to assays using a
surfactant-  blood and mucus. A useful protease is described be- coated or
plain unmodified nylon membrane. The il-  20  low in relation to the
examples. lustrated data are discussed in more detail in Exam-  Once
antigen is extracted from the organism, it Is pie 1 below.
desirable, although not essential, that the specimen FIG. 2 is a bar graph
showing the difference in  be prefiltered to remove cell debris,
particulate matter room temperature keeping for the assays described  and
other unwanted materials prior to further han- in Example 2 below.
25  dling. Prefiltering can be carried out in a suitable con- FIG. 3 is a
bargraph illustrating the effectof high-  tainer having a filter of some
type. er temperature keeping tests on background levels      Extraction can
be carried out in any suitable con- for the compared assays of Example 3
below.        tainer, including devices specially designed for ex- FIG. 4
is a bar graph illustrating the effect of high  traction of antigen. Useful
devices are known in the temperature keeping on reagents used in the assays
30  art, including US-A-4,746,614. of Example 4 below.
Extracted antigen is contacted with a polymeric The present invention
comprises a method fords-  microporous membrane having an average pore size
termining the presence of C. trachomatis (or other  of from 1 to 10 [err]
e.g. 4-8 [err], and preferably chlamydial species) in a biological specimen
which  of 5 [err]. The membrane is prepared from a poly- has been obtained
from a patient using any suitable  35  amide, that is a long-chain
synthetic polymer having medical or diagnostic techniques. Such specimens
recurring amide groups in the polymer backbone. Ex- include, for example,
swab specimens obtained from  amples of polyamides are copolymers of a
diamine the cervix, urethra, throat or anus of a patient, and  and a
dicarboxylic acid and homopolymers of a lac- bodyflulds such as synovial
fluid orfluld from lesions.  tam of an amino acid. Representative materials
in- The biological specimens so obtained are suspected   40  clude, but are
not limited to, polyhexamethylene do- of containing bacterial organisms
which comprise the  decanediamide (nylon 612), polyhexamethylene adi-
chlamydial antigen (or mixture thereof) to be deter-  pamide (nylon 66),
poly-[err]-caprolactam (nylon 6), mined. The specimens are particularly
likely to con-  polyhexamethylene sebacamide (nylon 610) and tain whole
blood or mucus, and sometimes large     poly-7-aminoheptanoamide (nylon 7),
and mixtures amounts of both.                              45  thereof.
Polyhexamethylene adipamide (nylon 66) is While the assay can be carried
out to detect an-  preferred. tigens from intact chlamydial organisms, it
is usually  The membrane material has been modified in desirable to extract
the antigens from the organisms  some manner to provide a plurality of
hydroxy groups in order to increase assay sensitivity. Standard tech-  on
its surface. The number of such groups on the sur- niques can be used for
lysing the organism to release  50  face is not critical, however,
sufficient number should antigen including, for example, solvent dilution
or high  be present to keep the background in the assay low, pH lysing
solutions, enzyme treatment and physical  and to Improve the reagent
keeping in the test kit It agitation such as sonication or centrifugation.
Heat-  is uncertain as the reason for the improvement pro- ing is described
as a lysing technique in EP-A-0 183  vided by hydroxy-group containing
membranes as op- 383. The use of anionic detergents or salts such as  55
posed to those where such groups are absent. sodium dodecyl sulfate and
deoxycholate is descri-    In one embodiment, the polymeric membrane is bed
in US-A-4,497,899, US-A-4,497,900 and US-A-    composed of a material which
can be chemically 4,863,291.
modified before or after membrane formation to pro- 3  



5                   EP 0 402 993 B1                6 vide pendant hydroxy
groups. Preferably, however,  may be present in the testspecimen orreagents
used the polyamide is treated or modified with a second  in the assay.
polymeric material which provides the hydroxy         Generally within 10
minutes, and preferably with- groups. This second polymeric material may be
pro-  in 1 to 5 minutes, of the contact, the bound antigen Is vided after
the polyamide membrane has been   5   contacted with a reactive composition
comprising a formed, or simultaneously therewith. It can be cova-
chlamydial antibody so as to form an immunological lently bonded to the
polyamide, or attached in some  complex bound tothe support. Fluid and
unbound ma- other suitable manner. Generally, such second poly-  terials
may be removed quickly at the same time. If mer Is composed of
polymerizable monomers, at least  the assay is carried out using a
disposable test de- one of which provides the hydroxy groups. Many such
10  vice, fluid and unbound materials (such as whole monomers are known in
the art, including for exam-  blood and mucus components) in the specimen
are pie, 2-hydroxyethyl methacrylate, 1-hydroxy-2-(5-ac-  allowed to flow
through the membrane and collected ryloxy-3-oxapentyl)naphthamide,
2-(1-hydroxy-2-  in a suitable compartmentduring the time the antigen
naphthoylaminoethyl)acrylamide, 2-(2-hydroxy-4-m  is bound to the membrane.
& p-vinylbenzyloxyphenyl)benzotriazole, N-hydroxy-  15  The antibody used
in this assay is specifically im- methyl diacetone acrylamide, m &
p-hydroxymethyl-  munoreactive with one or more chlamydial serotypes
styrene, N-(m-hydroxyphenyl)methacrylamide, N-(2-  (depending upon what
organism is of interest). It can hydroxypropyl)methacrylamide, N-methylol
acryla-  be polyclonal or monoclonal. If polyconal, it is com- mide,
N,N-dimethyl-N-(2-hydroxypropyl)amino me-   mercially available or prepared
in various animals us- thacrylamide, 1-glyceryl methacrylamide, 1,1-dihy-
20  ing known techniques employing an antigen common
droxymethyl-2-hydroxyethyl acrylamide and 2-(3,5-  to the strain of
organism to be detected. A single an- dihydroxybenzyloxyethyl)ethyl
methacrylate.       tibody or mixture thereof can be used. For example, The
hydroxy-containing monomers can be poly-   antibody to either the
chlamydial lipopolysaccharide merized to form homopolymers using standard
tech-  or major outer membrane protein antigen, or antibo- nology, or they
may be similarly copolymerized with  25  dies to both antigens can be used
in the assay. Pre- one or more comonomers, such as styrene or a der-
ferably, the antibodies are monoclonal which are eith- ivative thereof,
acrylic and methacrylic acid esters,  ercommercially available or prepared
using standard acrylamides, methacrylamides and any vinyl addition
hybridoma technology. Useful procedures for prepar- comonomers as long as
the resulting copolymer does  Ing antibodies are described, for example, in
EP-A-0 not have a deleterious effect on the hydroxy groups.  30  193 431
and US-A-4,427,782. Examples of membranes having surface hydroxy      In
one embodiment, the antibody to the antigen groups and teaching of details
about making them are  Is labeled fordetection. Useful labels are known in
the provided in EP-A-0 173 500.                       art and include
chemical or biological compounds A particularly useful microporous membrane
which are directly detectable using suitable proce- having the requisite
porosity and surface hydroxy  35  dures and equipment, as well as compounds
which groups is Loprodyne[err] microporous membranes.       can be detected
through further chemical or specific The membrane Is substantially free of
particulate  binding reactions to provide a detectable species. Ex-
material, such as polymeric particles, which may be  amples of useful
labels include radioisotopes, en- used for antigen capture, for example as
described in  zymes, fluorescent moieties, chemiluminescent moi- EP-A-0 264
036.                              40  eties, phosphorescent moieties,
biotin or its deriva- The membrane described herein can be used in   tives,
avidin or its derivatives, ferritin, magnetizable combination with other
equipment (bottles, test   particles, dyed particles, gold sols, dye sols,
colored tubes, swabs, beakers or cups) in order to carry out
Staphylococcus aureus cells and others readily appa- the assay.
Alternatively and preferably, it is fitted into  rent to one skilled in the
art. Radioisotopes or en- a disposable test device in which the assay can
be  45  zymes are preferred labels. The labels can be attach- carried out
and all fluids accommodated. Useful con-  ed to antibodies using known
techniques. Where the figurations of test devices are known in the art
indud-  label is not directly detectable, further reagents or ing
US-A-3,825,410,  US-A-3,888,629,  US-A-      compounds are needed to render
the reaction or spe- 3,970,429 and US-A-4,446,232. Particularly useful
cific binding product detectable. For example, If the devices are described
and claimed in US-A-  50  label is biotin, it can be reacted with avidin
which is 4,833,087 and EP-A-0 308 231.                     conjugated with
an enzyme to provide a detectable The contact is carried out for a time
sufficient for  species. Where the label is an enzyme, such as glu- antigen
to bind directly with the membrane. General-  cose oxidase, urease,
peroxidase, alkaline phospha- ly, almost immediately upon contact of the
antigen  tase and others, substrates In dye-providing compo- with the
coated membrane, the antigen is bound  55  sitions are also needed.
thereto. The antigen is preferentially bound to the   In a particularly
preferred embodiment, the label membrane as opposed to other proteins, cell
compo-  is peroxidase, and at some point in the assay, hydro- nents, whole
blood or mucus or other debris which  gen peroxide and a suitable
dye-providing composi- 4 
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provide a detectable dye. For exam-  the anti-antibody is preferably a
polycional antibody ple, useful dye-providing reagents include leuco  which
is reactive with either of the lipopolysaccharide dyes, such as
triarylimidazole leuco dyes (as descri-  or major outer membrane protein
antibodies. bed in US-A-4,089,747, or other compounds which      After this
contact, the resulting antigen-antibody- react to provide a dye in the
presence of peroxidase   5   antibody complex which is bound to the coated
mem- and hydrogen peroxide (that is, compounds which re-  brane is
incubated generally for up to minutes at a act to provide a dye upon
catalytic action of peroxi-  temperature of from 15 to 30C, and preferably
for 1 dase).                                            to 5 minutes at
from 18 to [err]. In a preferred embodiment, the chlamydial anti-   Further
washing is carried out to remove uncom- body is not labeled, and detection
of the antibody-an-  10  plexed materials, and suitable enzyme substrates
or tigen complex formed and bound to the membrane is  other needed reagents
are added to provide a detect- accomplished using a second antibody
(described   able species. The bound antigen-antibody-labeled below) which
is specific to the unlabeled antibody and  antibody complex Is then
detected on the membrane is appropriately labeled.
using standard radiometric, colorimetric, fluorescent The chlamydial
antibody can be provided in a re-  15  or other detection techniques. agent
composition (also known as a blocking compo-   The diagnostic test kit of
the present invention sition) further comprising one or more proteins which
comprises the membrane described herein and one reduce nonspecific
interactions on the support. Use-  or more other component compositions,
solutions or ful proteins are well known and Include, for example,  devices
for carrying out the assay. For instance, it casein, a-casein, fetal bovine
serum and porcine  20  generally includes a reagent composition comprising
gamma globulin. Aparticularly useful reagent compo-  an antibody (labeled
orunlabeled) to a chlamydial an- sition comprises a protein and an
amphoteric surfac-  tigen. Additional optional materials in the kit include
tant, as described In relation to the examples below.  wash solutions,
dye-providing compositions, labeled Once the bound antigen has been
contacted with  anti-antibody compositions, extraction compositions, the
chlamydial antibody, a bound immunological  25  extraction devices, swabs
or other specimen collect- omplex is formed on the membrane. To hasten the
ing means, disposable test devices and others known formation of this
complex, the antibody and antigen  to one skilled in the art. Preferably,
the kit includes the are generally incubated at a temperature of from 15
membrane provided as part of a disposable test de- to 30C for up to 10
minutes. Preferably, the incuba-  vice. tion is carried out at from 15 to
[err] (that is, room   30  The following examples are provided to
illustrate, temperature) for from 1 to 5 minutes.             but not limit
the scope of, the present invention. All After the incubation and generally
within 10 min-  percentages are by weight unless otherwise indicat- utes of
the antibody-antien contact, the bound com-  ed. plex is washed one or more
times with a wash solution which generally has a pH of from 7 to 12. The
solution   35  Materials: preferably contains one or more surfactants to
aid in separating unbound materials from the bound com-    Surecell[err]
test devices used in the assays con- plex. Particularly useful surfactants
are cationic sur-  tained 5 [err] microporous filtration membranes.
factants, as described in relation to the examples be-  The devices used in
the assays of the invention con- low.
40  tained uncoated Loprodynem membranes, while the In the embodiment
described above where the   devices used in the Control assays contained
Bio- chlamydial antibody is labeled, the assay procedure
dyne[err]Amembranes, some coated with Zonyl[err] FSN afterwashing is to
detectthe label directly or indirect-  nonionic surfactant, others used
uncoated. ly after addition of the appropriate reagents. This is  An
interferentsolution contained whole blood (25 done relatively quickly after
washing the bound com-  45  [err]), pig mucin (20 [err of 125 mg/ml in
phosphate buf- plex, that is generally within minutes, and preferably
fered saline solution), HL60 cells (5 [err], 5 x[err] cells/ml within 1 to
5 minutes. If desired, label detection can  phosphate buffered saline
solution, pH 7.2). The total be hastened with incubation if the reagents
warrant  volume was 50 [err]. it. The label is then detected using standard
equip-  The prefilter used was a 10 [err] HDC filter. ment and procedures.
50      An extraction device like that described in US-A- In the preferred
embodiment, the chlamydial an-  4,746,614 was used. It contained two
separate dried tibody is unlabeled, and after washing the bound  coatings
of (1) tris(hydroxymethyl)aminomethane complex, it is contacted with an
antibody directed to  buffer (from 20 [err] of a 1.65 molar solution, pH
11.1) the unlabeled antibody. This second antibody (that is,  with
thimerosal preservative (0.01%), and (2) a mix- an anti-antibody) is
appropriately labeled with any of  55  ture of dithiothreitol (0.188 molar)
from a solution (50 the labels described above. The antibody can be
[err]) of 2-(N-morpholino)ethanesulfonic acid buffer (10 monoclonal or
polyconal and either purchased or pre-  mmolar, pH 6), sodium azide (1.54
mmolar), ethylene- pared using known techniques. In a chlamydial assay,
diamine tetraacetic acid (5.4 mmolar) dimedone (21.4 
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poly(acrylamide) (6.35%).             Example 1: Assay for Chlamydial The
extraction composition comprised ethanola-  Lipopolysaccharide Antigen
Using Various mine hydrochloride (0.47 molar), sodium chloride  Membrane
Materials (0.27 molar), preservative (30 mmolar) disodium
ethylenediaminetetraacetic acid (45 mmolar), Em-   5  This example compares
the practice of the pres- col[err] CC-36 cationic surfactant (0.45% from
10% sol-  ent invention with an assay for C. trachomatis using ution in
methanol, quaternary ammonium chlorides of  a disposable test device
containing a membrane of polypropoxy-t-amine mixture), sodium azide (0.027
the prior art. Two different samples of uncoated Bio- molar) and sodium
hydroxide (0.65 molar, pH 13).  dyne[err] A membrane and two different
samples of Lo- Antigen preparation: Serovar J antigen purified  10
prodyne[err] were tested in the test devices. elementary bodies were used.
Antigen solution (5 [err]  The protease solution (about 280 [err]) was
added containing 2900 ng antigen/[err]) was diluted with bo-  to several
extraction devices, followed by samples vine serum albumin in phosphate
buffered saline sol-  (25 [err]) of the solutions of various concentrations
of ution (0.1 mg/ml, pH 7.2) to obtain a final concentra-  elementary
bodies, or a Control containing only phos- tion of 500 pg, which was the
amount usually added   15  phate buffered saline solution (25 [err]). After
mixing, to each test well.                               the devices were
held at room temperature for 3 min- The mouse monoclonal antibody to the
chlamy-  utes, and the extraction composition (280 [err]) was dial
lipopolysaccharide was prepared using standard  added to each, followed by
further incubation at room hybridoma technology and a mouse cell line and
stor-  temperature for 3 minutes. The hydrogen peroxide ed in a solution of
phosphate buffered saline solution  20  solution (280 [err]) was then
added, and incubation con- (pH 7.2) containing sodium azide (0.01%). An
anti-  tinued for another 3 minutes. body reagent composition was prepared
by adding a    The resulting mixtures (160 [err] per well) were re- sample
(19 [err]) of the antibody solution to a phosphate  moved from the
extraction devices and prefiltered buffered saline solution (diluting
1:800) containing  into Surecell[err] disposable test devices having the
casein (0.5%) as a blocking protein and Lonzaine[err]   25  requisite
membranes. The final concentrations of ele- amphoteric surfactant (0.01%),
then filtered through  mentary bodies added to the wells were 0 (Control),
a 0.22 [err] filter to obtain a working solution.  100, 250 and 500 pg. The
labeled polycional antibody used was a goat   The wells were washed twice
(160 [err] each), and anti-mouse IgG antibody conjugated to horseradish
the anti-chlamydial antibody composition (80 [err] was peroxidase. This
conjugate was diluted to 1:1000 in a   30  added to the sample and positive
controls only of phosphate buffered saline solution containing casein  each
device while the anti-creatine kinase-MB anti- (0.5%) and Lonzaine [err] C
amphoteric surfactant      body composition (80 [err]) was added to the
negative (0.01 %) then filtered through a 0.22 [err] filter to  control
well of each device. Aftertwo minutes incuba- obtain a working solution.
tion at room temperature, the wells were washed A protease solution
contained Amideck[err] pro-  35  again twice. The peroxidase-labeled
anti-antibody tease (4 mg/ml, 170 units/mg), in 2-(N-morpholino)et-
composition (80 [err]) was then added to all wells fol- hane sulfonic acid
buffer (10 mmolar, pH 6), sodium  lowed by 5 minutes incubation at room
temperature. chloride (50 mmolar), calcium chloride (5 mmolar),   After
washing each well twice more, the dye-pro- 1,2-propanediol (10% w/v) and
preservative (0.01%).  viding composition (80 [err]) was added to all
wells, fol- Another solution contained hydrogen peroxide  40  lowed by
incubation at room temperature for minutes. (12% in water),
diethylenetriaminepentaacetic acid   The dye resulting from reaction of the
leuco dye, (10 [err]) and preservative (0.01%).             hydrogen
peroxide and peroxidase on the mem- Awash solution comprised
3-cyclohexylamino-2-  branes was visually graded on a scale of 0 to 10 (0
be- hydroxy-1-propanesulfonic acid buffer (0.05 molar,  ing no dye and 10
being highest density). The results, pH 10), Emcol[err] CC-9 cationic
surfactant (0.75%)  45  shown graphically in FIG. 1, indicate that the use
of and preservative (0.01%).
Loprodyne[err]membranes in the test devices resulted A control reagent
solution was made up of crea-  in lower backgrounds (see the 0 level of
elementary tine kinase-MB antibody (5 [err]), casein (0.5%),  bodies) while
maintaining acceptable detection limits Lonzaine[err] C amphoteric
surfactant (0.01%) and     and sensitivities. preservative (0.01%) in
phosphate buffered saline  50 solution (pH 7.2).
Example 2: Effect of Various Membranes in Assay A dye-providing composition
2-(4-hydroxy-3-me-  After Room Temperature Keeling Tests thoxyphenyl )-4,
5-bis (4-methoxyphenyl) imidazole leuco dye (0.008%), poly(vinyl
pyrrolidone) (1%), so-  This example compares the results of assays dium
phosphate (10 mmolar, pH 6.8) diethylenetria-  55  performed as in Example
1 after the test kits had minepentaacetic acid (10 [err]),
4'-hydroxyacetani-  been stored at room temperature for 10 weeks, which
lide (2 mmolar) and hydrogen peroxide (10 mmolar).  is about twice the
normal keeping limits for prior art 
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assays were carried out with only one con-       B. contacting chlamydial
antigen bound to the centration of elementary bodies (500 pg), and a sam-
membrane with chlamydial antibody so as to pie of the interferent solution
was included. The re-   form an immunological complex on the sur- sults,
graphically illustrated in FIG. 2, show that the  factant-free membrane,
and background levels (graded 4) are unacceptable for   5   C. determining
the presence of the complex the assays using the Biodyne[err] A membranes,
butare         on the surfactant-free membrane as a meas- acceptable for
the assays of this invention. In addi-    ure of the presence of chlamydial
organisms tion, the assay ofthis invention showed no loss in sen-  in the
specimen, sitivity compared to a control using fresh reagents.       the
method characterized wherein the sur- 10     factant-free membrane has a
plurality of hydroxy Example 3: Comparison of Test Kits After
groups on the surface thereof and wherein the Accelerated Keeling of
Reagents                       method is carried out within 25 minutes.
This example compares an assay of the present  2. The method as claimed in
claim 1 for the deter- invention with an assay carried out using a
Biodyne[err]  15  mination of a lipopolysaccharide from a chlamy- A
membrane coated with Zonyl[err] FSN nonionic sur-      dial organism.
factant using labeled anti-antibody which had been kept at various
temperatures for 14 days.         3. The method as claimed in either of
claims 1 and The assays were carried out using the protocol    2 wherein
the chlamydial antibody is enzyme-lab- described In Example 1 using
peroxidase-labeled   20  eled, and the complex determination is accom- goat
anti-mouse which had been kept for 14 days at    plished using a
dye-providing composition which [err] and [err] (equivalent to about 60
days at room  comprises a substrate for the enzyme. temperature). Phosphate
buffered saline solution was used as a background control, and the elemen-
4. The method as claimed in either of claims 1 and tary bodies
concentration for all assays was 500 pg.  25  2 wherein the chlamydial
antibody is unlabeled, The results of the assays are illustrated graphi-
and the immunological complex is determined cally In FIG> 3. They indicate
thatas the antibody con-  using an enzyme-labeled antibody which is di-
jugate was kept at higher temperatures, the back-     rected to the
chlamydial antibody. ground in the assay increased where Biodyne[err] A
membranes were used. The assays of this invention   30  5. A diagnostic
test kit useful for the determination showed low backgrounds even at[err].
of a chlamydial antigen comprising: a) a surfactant-free polyamide
microporous Example 4: Comparison with Various Membranes
filtration membrane having an average pore After Accelerated keeping of
Various Reagents           size of from 1 to 10 [err], and 35        b) a
reagent composition comprising antibo- This comparison is similar to that
of Example 3      dies to a chlamydial antigen, except the unlabeled
anti-chlamydial antibody and          the kit characterized wherein the
surfac- anti-creatine kinase-MB reagents were kept at [err]    tant-free
membrane has a plurality of hydroxy for 7 days. The assays were run using
phosphate buf-  groups on the surface thereof. fered saline solution for
background control, 500 pg  40 elementary bodies and the interferent
solution.   6. The kit as claimed in claim 5 wherein the surfac- The
results, provided in FIG. 4, indicate that the  tant-free membrane is
provided as part of a dis- backgrounds are unacceptable in assays using
both     posable test device. samples of Biodyne[err] A membranes, but
highly desir- able in assays using Loprodyne[err] membranes.   45  7. The
method as claimed in any of claims 1 to 4 wherein the surfactant-free
membrane is com- posed of a polyhexamethylene adipamide which Claims
has been treated to add hydroxy groups to the surface thereof. 1. A method
for the determination of a chlamydial  50 antigen comprising:
8. The method as claimed in any of claims 1 to 4 A. contacting chlamydial
antigen extracted      wherein the surfactant-free membrane is com- from a
specimen suspected of containing         posed of polyhexamethylene
adipamide which as chlamydial organisms with a surfactant-free     been
treated with a polymeric material prepared polyamide microporous filtration
membrane  55  from at least one polymerizable monomer having having an
average pore size of from 1 to 10     at least one hydroxy group. [err], to
directly bind the extracted antigen 



to the surfactant-free membrane,            9. The method as claimed in any
of claims 1 to 4, 7 7    11                  EP 0 402 993 B1
12   *   C    L   M   S   * The assays were carried out with only one con-
B. contacting chlamydial antigen bound to the centration of elementary
bodies (500 pg), and a sam-     membrane with chlamydial antibody so as to
ple of the interferent solution was included. The re-    form an
immunological complex on the sur- suits, graphically illustrated in FIG. 2,
show that the  factant-free membrane, and background levels (graded 4) are
unacceptable for   5    C. determining the presence of the complex the
assays using the Biodyne [err] Amembranes, butare          on the
surfactant-free membrane as a meas- acceptable for the assays of this
invention. In addi-    ure of the presence of chlamydial organisms tion,
the assay of this invention showed no loss in sen-  in the specimen,
sitivity compared to a control using fresh reagents.        the method
characterized wherein the sur- 10     factant-free membrane has a plurality
of hydroxy Example 3: Comparison of Test Kits After              groups on
the surface thereof and wherein the Accelerated Keeling of Reagents
method is carried out within 25 minutes. This example compares an assay of
the present  2. The method as claimed in claim 1 for the deter- invention
with an assay carried out using a Biodyne[err]  15  mination of a
lipopolysaccharide from a chlamy- A membrane coated with Zonyl[err] FSN
nonionic sur-       dial organism. factant using labeled anti-antibody
which had been kept at various temperatures for 14 days.          3. The
method as claimed in either of claims 1 and The assays were carried out
using the protocol     2 wherein the chlamydial antibody is enzyme-lab-
described in Example 1 using peroxidase-labeled   20  eled, and the complex
determination is accom- goat anti-mouse which had been kept for 14 days at
plished using a dye-providing composition which [err] and [err] (equivalent
to about 60 days at room  comprises a substrate for the enzyme.
temperature). Phosphate buffered saline solution was used as a background
control, and the elemen-  4. The method as claimed in either of claims 1
and tary bodies concentration for all assays was 500 pg.  25  2 wherein the
chlamydial antibody is unlabeled, The results of the assays are illustrated
graphi-  and the immunological complex is determined cally in FIG> 3. They
indicate that as the antibody con-  using an enzyme-labeled antibody which
is di- jugate was kept at higher temperatures, the back-     rected to the
chlamydial antibody. ground in the assay increased where Biodyne [err] A
membranes were used. The assays of this invention   30  5. A diagnostic
test kit useful for the determination showed low backgrounds even at [err].
of a chlamydial antigen comprising: a) a surfactant-free polyamide
microporous Example 4: Comparison with Various Membranes
filtration membrane having an average pore After Accelerated keeping of
Various Reagents            size of from 1 to 10 [err], and 35        b) a
reagent composition comprising antibo- This comparison is similar to that
of Example 3      dies to a chlamydial antigen, except the unlabeled
anti-chlamydial antibody and          the kit characterized wherein the
surfac- anti-creatine kinase-MB reagents were kept at [err]   tant-free
membrane has a plurality of hydroxy for 7 days. The assays were run using
phosphate buf-  groups on the surface thereof. fered saline solution for
background control, 500 pg   40 elementary bodies and the interferent
solution.    6. The kit as claimed in claim 5 wherein the surfac- The
results, provided in FIG. 4, indicate that the  tant-free membrane is
provided as part of a dis- backgrounds are unacceptable in assays using
both     posable test device. samples of Biodyne[err] A membranes, but
highly desir- able in assays using Loprodyne[err] membranes.    45  7. The
method as claimed in any of claims 1 to 4 wherein the surfactant-free
membrane is com- posed of a polyhexamethylene adipamide which Claims
has been treated to add hydroxy groups to the surface thereof. 1. A method
for the determination of a chlamydial  so antigen comprising:
8. The method as claimed in any of claims 1 to 4 A. contacting chlamydlal
antigen extracted      wherein the surfactant-free membrane is com- from a
specimen suspected of containing         posed of polyhexamethylene
adipamide which as chlamydial organisms with a surfactant-free     been
treated with a polymeric material prepared polyamide microporous filtration
membrane  55  from at least one polymerizable monomer having having an
average pore size of from 1 to 10     at least one hydroxy group. [err], to
directly bind the extracted antigen 



to the surfactant-free membrane,            9. The method as claimed in any
of claims 1 to 4, 7 7    13                  EP 0 402 993 B1
14      *  C  L  M  S   * or 8 wherein the surfactant-free membrane has
k8rper gegen eln chlamydiales Antigen um- an average pore size of from 4 to
8 prmeters.         falt, wobel der Kit dadurch gekennzeichnet ist, 5
dal die surfactantfreib Membran auf ihrer Ober- Patentansprfiche
flfiche esine Vielzahl von Hydroxygruppen auf- weist. 1. Verfahren zur
Bestimmung eines chlamydlalen Antigens, umfassend:
6. Kit nach Anspruch 5, bei dem die surfactantfreie A. In-Kontakt-bringen
von chlamydialem Anti-    Membran als Tell siner Einweg-Testvorrichtung
gen, das aus einer Probe extrahiert wurde,  10  bereltgestellt wird. von
der angenommen wird, dag sie Chiamydienorganismen enthilt, mit einer
7. Verfahren nach einem derAnspruche I bis 4, bei surfactantfreien
mikropor8sen Polyamidfil-      dem die surfactantfreie Membran aus elnem
trationsmembran, die eine durchachnittliche     Polyhexamethylenadipamid
zusammengesetzt Porengr6Be von I bis 10 um aufweist, um das   15  ist, das
behandeltworden ist, um seiner Oberflta- extrahierte Antigen direkt an die
surfactant-   che Hydroxygruppen zuzufOgen. frele Membran zu binden, B.
In-Kontakt-bringen von an die Membran     8. Verfahren nach elnem der
Ansprfche I bis 4, gebundenem  chlamydialen  Antigen  mit          bei dem
die surfactantfreie Membran aus chlarnydialem Antikorper, um einen immuno-
20  Polyhexamethylenadipamid zusammengesetzt logischen Komplex auf der
surfactantfrelen      ist, das mit einem polymeren Material behandelt
Membran zu bilden, und                          wurde, das aus mindestens
einem polymerisier- C. Bestimmen des Vorliegensdes Komplexes        baren
Monomer mit mindestens elner Hydroxy- aufdersurfactantfrelen Membran als
ein Mai      gruppe hergestellt wurde. fulrdas Vorliegen
chlamydialorOrganismen in  25 der Probe,
9. Verfahren nach einem der AnsprOche 1 bis 4, 7 wobei das Verfahren
dadurch gekenn-          odor 8, be! dem die surfactantfreie Membran eine
zeichnet ist, dm1 die surfactantfreie Membran auf  durchschnittliche
PorengrOSe von 4 bis 8 pm auf- ihrer Oberfliche sine VleIzahl von
Hydroxygrup-    weist. pen aufweist und daS das Verfahren in 25 Minu-  30
ten durchgefflhrt wird. Revendicatlons 2. Verfahren nach Anspruch I zur
Bestimmung ei- nes Lipopolysaccharids aus einem Chlamydlen-    1. Procd6
pour la determination d'un antigene de organismus.
35      chlamydia consistant: A. a mettre en contact un antigene de chlamy-
3. Verfahren nach einem der Ansprfiche I und 2, bei      dia extrait d'un
6chantillon pr6sume contenir dem der chlamydiale Antikdrper enzymmmarldert
des organismes chlamydba avec une membra- ist und die Bestimmung des
Komplexes untbr            ne de filtration microporeuse de polyamide
Verwendung einer farhstoffbildenden Zusam-  40        exempts de
tensio-actif ayant une taille de po- mensetzung, die ein Substratfflrdas
Enzym um-         res moyenne de i A 10 pm, pour Her directs- faSt,
erreicht wird.                                  ment I'antigbne extraita la
membrane exemp- to de tensio-actif; 4. Verfahren nach einemderAnsprflche 1
und 2, bei        B. A mettre en contact l'antlgene de chlamy- dem der
chlamydiale Antikorper unmarkiert ist,  45    dia 1i6 A la membrane avec un
anticorps de und der Immunologische Komplex unterVerwen-
chlamydla de fagon a former un complexe im- dung eines enzymmarkierten
Antikorpers be-            munologique sur la membrane exempte de
stimmtwird, dergegen den chlamydialenAntikor-        tensio-actif; et per
gerichtst ist.                                    C. A dhterminer la
presence du complexe sur 50        la membrane exempts de tensio-actif en
tant 5. Diagnostischer Testkit, der zur Bestimmung ei-        quo mesure de
la pr6sence dorganismes nes chiamydialen Antigens verwondbar ist, um-
chbamydia dans I echantillon, fassend:
proc6d0 caracterise dans lequel la membrane a) sine surfactantfreie
mikropor8se Poly-       exempts de tonslo-actif possade un ensemble de
amidfiltrationsmembran, die esne durch-  55     groupes hydroxyle suras
surface, et dans lequel schnittliche Porengrole von I bis 10 pim auf-   to
procede est effectue en 25 minutes. 



weist, und b) sine Reagenzzusammensetzung, die Anti-    2. Procede selon la
revendication 1 pour la d~termi-    15                 EP 0 402 993 B1
16 nation d'un lipopolysaccharide provenant d'un or- ganisme chlamydia. C
L  M S  i 3. Procede salon la revendication 1 ou 2, dans le- quel
I'anticorps de chlamydia est marqu6 par une   5 enzyme, et la determinatbon
du complexe est so- compile an utilisant une composition fournissant un
colorant qui comprend un substrat pour len- zyme. 10 4. Proc6d6 solon la
revendicatlon I ou 2, dana le- quel l'anticorps de chlamydia n'est pas
marqu6, et le complexe Immunologique est determine en utilisant un
anticorps marque par une enzyme qui est dirige contre l'anticorps de
chlamydia.  15 5. Trousse d'essai de diagnostic utile pour la d~ter-
mination d'un antigbne de chlamydia compre- nant: a) une membrane de
filtration microporouse  20 polyamide exempts de tonsbo-actif ayant une
taille de pores moyenne de 1 a 10 pm; et b) une composition de r6actifs
comprenant des anticorps A un antigbne de chlamydia, trousse caracterisee
dana laquelle la membrane   25 exempts de tensio-actif possede un ensemble
de groupes hydroxyle sur sa surface. 6. Trousse solon la revendication 5,
dans laquelle la membrane exempte de tansio-actlf estfournie en   30 tant
quo partie d'un dispositif d'essal jetable. 7. Pmc~dA salon l'une
quelconque des revendications I A 4, dana lequal la membrane exempts de
tenslo- actifestcomposho d'un poly(hexamethyline adipa-  35 mide) quo l'on
a traite pour ajouter des groupes hydroxyle A sa surface. 8. Procede salon
l'une quelconque des revendications I A 4, dana lequel la membrane exempte
de tensio-  40 actifestcomposeed'un poly(hexam6thylhne adipa- mide) qua
l'on a traite avec une matibre polymere pr6paree a partir d'au moins un
monomere poly- merisable ayant au moins un groups hydroxyle. 45 9. Procede
solon l'une quelconque des revendica- tions 1 A 4, 7 ou 8, dana lequel la
membrane exempts de tensloactif possede une taille de po- res moyenne de 4
A 8 pm. 50 55 9    


