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Di sposabl e device for detection or anal ysis of a body
fluid = '

N The gresent invention relates to"a di fﬁposabl e devi ce
for analysis INOJRELREPBR of a conponem l or of 5 a bi AHYERAS/(A1224
bi ochem cal state, of a body fluid present in an el ongate

i ntracorporeal cavity. B - iumigd l%g[rg! , the present
i nvention-wi |l be [ n%/]?%%%% ',1ede?%1ie1é)0é]a¢f$dpeé<%% ne V\nxteh reference to
“the detection of the fertianalesindf ma hofn Fluiktdans of 10 the

cervical nucus taken ffp@ Lhegead NAlvés¥idy relates to al Mi¥gHFaH1e
determ ne the gerlods of fertilit WOTEN known, and it has

y in women, it is

been proposed, 9e¥ice £9x; apalygds 9T (RtIHEM REnReCIMBPBLRENCEN L i on
of ) cer 5ai na bimicdlesgied 1 ObrbibiOﬁhe@icannsé&awﬁt ofof asdbedy 5 FLies,
such as a peroxjdase, or_a_conpound, haying_a et oxi agtivity, or
SUch a5 a miccBBTSERE R, fe SpuBace] (gl aBorpeeBR1 Ko VAL OB, Ha it
col ored reagena non-diziding feramplep| thei presentorinventdeon whldxilsmtion-
reducti on C_Orer#Egod\gée&’f“ﬁgf?ﬁeheﬁﬁh Eﬁglaihéazeﬁth%@f%@eh%ec%orﬁﬂe for
exanpl e guai acol, and in the latter ase safranin. The

sol uti ons whi chehackisReRfHrithRséartitle: meriod i yrmen:P¥ cBGBRLs A

reactive gyst eghehaugvieatrutils takéfCFrémdth8Waginal eyl N practice
been difficult In order to determine the periods of fertility

in women, it is known, and it has been proposed, to

~detect and monitor the presence and/or concentration of
certain biochemical or biological constituents of said
15 mucus, such as a peroxidase or a compound haviné a
peroxidase activity, or such as a mucopolysaccharide or

a glycoprotein, by using reagents or colored reagent

systems, for example, in the former case, an oxidai_:ion-

reduction compound, of which at least the oxidized form
20 is colored, for example guaiacol, and in the latter
case safranin.

The solutions which have been proposed for the
use of such reagents or reactive systems have generally
been rudimentary and have in practice been difficult

25 for women to put into use, namely:

- taking a sample of the cervical mucus in situ,
with a device capable of recovering the mucus,
such as a swab, then bringing said device into
contact with a reagent in liquid form;

30 - introducing into the wvaginal cavity. an absorbent
tampon impregnated or coated with a layer of
reagent, and withdréwing said tampon after a
certain time, and treating the layer of reagent .
with a color-developing agent. . '

35 Such solutions are proposed by the documents

FR-A-2,216,975, FR-A-2,399,231, EP-A-0,363,196 and EP-

 A-0,555,109. | o .

' The disadvantages of these methods result from
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,25"'ffor wonen to put into use, nanely: = - taking a sanple of the

.cervical mucus in situ, "~ with.a-device capabl e of recovering the
* fTucus, ~° such as a swab, - ‘then bringing said device into
contact with a reagent in quuidform 3@ - i ntroducing into the
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certain tine, rachvered qgrvhealamc@f wgggenqeparate sojutions for
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docunent s 216,975, FR-A-2,399, 231, EP-A-Q, 363,196 an

A-0, 555, 109. Ppossible premengesQF JAPRERRLHRtIPRsLEPREERIPe tlFFom

- 2- éhg rmwﬁmraalofc&fts_w Jy treating the extract of

recovered cervica th se olutions f of a
color reaction, in or%ué’rr% %‘?e at % e§§ bT%i‘brle%%%c‘éﬁ%‘?Rnﬁg%e
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were not suita recoverg o) rvical mucus in all wonen, and this
i s because of variations in the flu:.d:.ty of the mucus and the amount

10 of mucus secreted. Indeed, the aforementioned solutions
are only of practical use in cases where the mucus is
present in a relatively large amount or is very fluid. .

In accordance with the document US-C-4,257,427,
a disposable device has been proposed for detection of

15 a microorganism present in an intracorporeal ca%ri-ty.
This device comprises a hollow, elongate sampling
element, made of transparent plastic, adapted to be
fitted and held by simple constriction of the
intracorporeal cavity, by way of a flexible sleeve made

20 of foam. This same element is thus inherently stiff or
rigid along its length for it to be pushed via one end
and introduced via the other end into the
intracorporeal cavity. Means for removing a sample of
the body fluid present in the intracorporeal cavity

25 consist of a wick, arranged in a sealed manner in the
neck of the sampling element, having an wunravelled

: outer end, and an inner end gathering the body £luid
which has been collected. A medium for culturing the
microorganism is arranged inside the sampling element.

30 The user introduces this device into the intra-
corporeal cavity, leaves it in place there for a time
sufficient to culture the microorganism in situ, .then
removes said device in order to observe the
development, or nondevelopment, of a culture through

35 the wall of the sampling element.

A device _qf this kind does not permit immediate
or - virtually immediate analﬁrsis or detection of a
component or of a biological or biochemical state.

The subject o¢f the present invention is a
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anal ysis or defection of a conponent or of a bidlogical or ochemi cal
st at e. the elongate sampling element, having reaction means :
15 distributed or arranged on - said cap, in particular on
its side wall, which means are capable of reacting, in
a manner visible or petceptible to the user, with at
least one component of the body £fluid, or in the
presence of a bioclogical or biochemical state of said
20 fluid, and the shape and the dimensions of the cap
being chosen in order to bring the sampling means of
the elongate element and the reaction means of the cap
into contact,' in particular during or after insertion
of the former into the latter. '
25 The sampling means aid in transferring the
cervical mucus toward the reaction means of the cap,
which fact permits the assembly to be used in a

- reliable and effective manner by women whose secretion

of mucus is minimal, and whose mucus is so viscous that
30 it does not permit the use of traditional detection

devices. It has in fact been observed, surprisingly,

that the assembly according to the invention was

suitable for the detection of the fertile period in

women, irrespective of the viscosity of the cervical
35 mucus secreted..

. The elongate sampling -element is preferably
adapted in shape and dimensiohs to be fitted and held
in the intracorporeal cavity, directly in contact
therewith, and the outer surface is biocompatible in
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means of 10 £iliform elements or fibers can be impregnated with a
fluid which promotes the fluidity or the transfer of
the body f£luid.

The term "biocompatible® refers to the fact
that the contact between the outer surface of the

15 elongate element and the wall'.of the intracorporeal
cavity does not generate any adverse biological
reaction, for example of the toxic or allergic type.

' The complementary cap is preferably made of
transparent or translucent plastic and covers and

20 surrounds completely an upper part of the elongate
sampling element, being simply pushed on by hand, and
fitting with a functional play.

The reaction means are arranged on the inside,
on at least one wall, for example the side wall, of the

25 cap, and thef comprise at least oné reagent, deposited
for example on an absorbent layer, capable of reacting
with at least one component of the body fluid which has
been recovered, in order to give at least one reaction

. product, in particular colored, revealing the presence

30 of said component in said body fluid.

The elongate element, if it is hollow, can also
compi-iée, at its bése, a reagent such as has been
described above, and identical to or different from the
reagent in the cap. In the latter case, it is possible

'35 to detect another con@onent or another b:.olog:.cal or
biochemical state of the bady fluid. )

Preferably, in the case of a reagent arranged'
in an elongate sampling element of conduit. form, the
base of the latter is also transparent, and the reagent
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e outer surface is bioconpatible in
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nat ural _or synthetic pol yner, ﬁosen

used, by means of a standard applicator such as a
tampon applicator, the cap is removed. After
withdrawing the  elongate element, the cap is
immediately replaced on the latter. Losses of the fluid
which has been recovered are avoided in this way, and
at the same time it is possible to perform a quick
reading of the result which is given by" the reaction
means and which is wvisible through the transparent
material of the cap.

- The detection .assembly according to the
invention, as described above, can therefore be used
without subsequent addition of color reagent or
developer by the user.

The present invention is now described with
reference to the attached drawing, in which:

- Figure 1 1represents a cross section of a
disposable device according to a first embodiment
of the invention;

- Figure 2 1represents a cross section of an
applicator means - incorporating the elongate
sampling element according to the invention;

- Figure 3 represents a second embodiment of an
analysis device accord:l.ng to the invention; -

- Figure 4 represents the sampling element of the
device according to Figure 2 in its deployed
position inside the intracorporeal cavity:;

- Figure 5 represents the cap of the device
according to 'F:i.'gnre 3, and Figure 6 represents the

" inside of the cap. '
In a general manner, a disposable device 1 for

extemporaneous and direct detection of a component, or
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sample of the body £fluid, by contact in the

| or removing a

intracorporeal cavity, -are distributed or arranged
outside the elongate element 2, in particular
about its entire circumference, and;

- a cap 7 complementary to the elongate sampling
element 2, and separable from the latter,
comprising reaction means' 8 which are distributed
or arranged inside said cap 7, in particular on
its side wall, and which are capable of reacting,
in a manner perceptible or visible to the user,
with at least one component of the body fluid, or
in the presence of a biological or biochemical
state of said £fluid, and the shape and the
dimensions of the cap 7 being chosen to bring the
sampling means 3 of the elonga.te. element 2 and the

reaction means 8 of the cap 7 into contact during

.or after insertion of the former into the latter.

The elongate sampling element 2 can have a
composite structure and can comprise a relatively rigid
tube 5, for example made of transparent plastic
material, with a neck 5a and a base 5b closed by a base
wall 10 on which is fitted, if appropriate, a
biocompatible sleeve 6. surrounding at least the side
wall of thé tube, consisting for example of an outer
tube 6a made of materials of natural origin, such as
cellulose or cotton, and a rigid inner matrix 6b made

e
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ar ranged in an el ongate sanpling el enent t he base
of the latter is also transparent, and the rea

-5~ IS arr 9%@1 LNl S5 0gS gy éa Be té‘ae;&r‘%e%%? S'E&e B ) C
prOV|d|ngfor e*sa i ng of the a t Swhen -
the reacti on panfeRrtox sedge ddhortde, dﬂﬂﬂﬂm@mrobrlnbsmgtbﬁncgﬁoWMn be

viewed 5 or Vigdaddx 1;?; by; 4 herdigtded] M Gidd ¥ wide WiddiHedWr Oledge N
devi ce. - rior to use, the cap rests on, and surrounds, t he
el ongat e sanpl??iﬁ%ﬂhﬁent When the device is belng used, by neans of a

standard apgplicator surhle agaiplfngt &idass 3PakéCcaklad, :.n ttice fidBk 2a

d. Aft t hd t | t |
irrGrrr:'é\cgieatel y r?b? aegd% rg‘ef"fgt: Qef&éﬁeén ?aﬁrﬁ-@%gfe f d’\ﬁﬂ:lr&fli’“ﬁ:pfg been

recovered are ca:ms:d@el |aa:11ch| elm;ptancprefemblmehsmwem.rreand @8 pdssi bl e

to performa |s VI at (Faghnglg{lﬁghq r%ﬁ} MU odsse &d VER lest,%%‘; ction

means and whic e thro thé tra spar ent mat er e cap.
means which is removable or fixed in relation to the

10 elongate element 2. More specifically, the support
means 4 has a funnel shape and is mounted on the rigid
tube 5 by.means of a screw pitch 5e and a shoulder 5d
which are provided on the tube 5 at the level of its
neck 5a.

15 The sampling means 3 consist of £filiform
elements : 3¢ arranged in a spray formation, extending
from a first end 3a situated outside the eléngate
element 2, at its anterior edge, to a second end 3b
situated inside said elongate element 2. The sampling

20 means thus ensure the sampling- of the wviscous body
fluid recovered at the end 3a, and also its transfer
toward the end 3b and the reaction means 18 which will
be described hereinafter.

The filiform elements 3c can be replaced by

25 other means or materials (such as wicks) ensuring a
transfer, by absorption and/or capillary action, of the
body fluid which has been collected. However, the
advantage of using filaments lies in the fact that
these bend and . can rub on contact with the

30 dintracorporeal wall of the cavity upon insertion of the
elongate element 2 into said cavity, thereby recovering:
more f£fluid than would be possible if the latter were
removed by simple gravitational flow.

Hydrophilic fibers are preferably chosen

35 because these permit a transfer by absorption or by

| capillary action of the cervical mucus, which consists
for the most part of water, and consequently ensure a
.more complete transfer toward the reaction means. The
filiform elements 3¢ advantageously consist of
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dep081ted on an absorbent layer 12, capable of reacting
with at least one component of the body £fluid, or in
the presence of a biological or biochemical state of
the fluid, in order to give a color reaction product,
revealing the presence of said state or of said
component. .

A removal line 15 in the form of a threéd~or
cord is fixed to the elongate sampling element 2, on
the side of the end 2b opposite the insertion end, by
way of a groove 5¢ provided in the tube 5.

The cap 7 has a shape similar to that of the
sampling element 2, in this case cyllndrlcal, with
dimensions slightly greater than those of the latter,
in such a way that it fits tightly in the upper part of
the element 2, rubbing against the sampiing means 3 on
the inside. The cap 7 is thus fixed on the sampling
element 2 by simple fitting, with functional play, by
being pushed on simply by the hand or finger.

Reaction means 8 are arranged on at least one
wall, for example the side wall, and inside the cap 7.

When two reaction means 8, 18 are provided, the
respective reagents can be identical or different in
order to permit the detection of identical or different
biological components or states. The reaction means 18
incorporate at least one reagent 9, and if appropriate
a liquefying agent for the cervical mucus, deposited

for example on an absorbent layer 12 against the

transparent.'base ‘wall 10 of the tube 5, capable of

reacting with at least one component of the body fluid

which has been recovered, in order to give at least one
color reaction product, revealing the presence of said

is Sheet Has Been Re laced
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aésenbly according to the I nvention, as described
erefore be used 20 without- subsequent addition of color
The present invention is
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of these, if appropriate combined with an agent

15 promoting the color - reaction, such - as
polyvinylpyrrolidone.

The layer 12 impregnated with the reagent 9 can
be covered by a web 11 which is semipermeable, in the
sense that it is permeable with respect to the body

20 fluid transferred, in the direction of the passage of
thé latter from the sampling means 3, while it holds
back this same fluid in the other direction. This web
can also be impregnated with the liquefying agent for
the cervical mucus, said agent promoting the passage of

25 the compounds which are to be detected and being, for
example, a surface-active agent.

The reaction means 8 of the cap 7 can be
arranged in the same way as the reaction means 18 of
the elongate sampling element 2. _

30 Furthermore, the éampling means 3 can also be
covered with a liquefying agent in order to facilitate
the transfer of the viscous body £fluid toward the
reaction means 8.

In a general manner, although not represented

35 in Figure 1, the shape and the dimensions of the
conduit element 2 are adapted to those of_ the vaginal
cavity. .

With reference to Figure 2, the device 1
described above can form part of a ready-to-use system



.The" el ongat e ;sarrpl ing el enent 2 can have a conposite structure and can

conprise a relatively rigid tube 5, for exanple made of transparent
pl astic material, with a neck 5a and a base 5b'cl osed by a base 35
wall 10 on which is fitted, if ap@opriate, a bi oconpati bl e

sl eeve 6. surr ' t I de L h €. oC0Rsi StiNng
for exanpl e of %%%ﬁ?%’?é Lﬁf?u%ébgggngdg‘ngf aﬁgltllé'?l g?% %Fgﬁgt &Pa| '?%ﬁs& n,-
such as ceapplicater meansnlfamdea knqynd tonthe npersencpkidded in
-7 of polyner a p i, S s Lube, rpar in
the direction o ?i ﬁ??og‘g{cét i%%%ﬁ‘s%%e gﬁ‘géﬂ%i%)s idglqr%gu%%%, haa%?%a??ose
posterior edgewhichi thehtelongate sapplingp| PhemeREN? 3 iF o iRBexted t he

neck 2a, 5% ofatbérctaibval 2anddsaparaticnded ehedeapr 7Thukad auiptistRrsaid
el ement; prefe bb¥ g%gev.erd.%_d as I S,I II&%zated‘#n?Ei gFrg 1, t_tle are
mounted on a sthp8PEEREa RSE i B8e i FutERo ¢ J7Y i RRUCFROFPEA TR 0 the
el-ongat e el enethe 2elbbgatepedicmerd. ySutheas gymdem nsemsbé Haﬂ:.mdﬁmmbl _
e o su” W TLBS " Ll LA Sl By il and
the wvaginal cavity, and by pushing the pusher 21 the
10 elongate element is released from the applicator means

19 in order to position it in this same cavity.

After withdrawal of the sampling element 2 from
the intracorporeal cavity, the user replaces the trans-
parent cap 7. The reaction means 8 provided inside the

15 latter then come into contact with the sampling means

3. In the case where the sampling means 3 coinprise

filaments or <£fibers, the latter rub against the

reaction means 8 and thus deposit the recovered body
fluid on the absorbent layer. In this way, the user

20 immediately observes the existence of a color reaction,
and consequently the existence of the component or of
the sought biological or biochemical state in the body
fluid.

The detection device according to Figures 3 to

25 6 differs froﬁt that described above, with reference to

Figures 1 and 2, in terms of the following

characteristics:

. - . the elongate sampling element 2 has the general
shape of a shaving brush and comprises a

30 reinforcement 40 on which there is fixed a ring of
filiform elements 3¢ forming the sampling means 3;

- i:rior to, and for the purpolse of, introduction of
the sampling élement 3 [sic] into the
intracorporeal cavity, a sheath 42 is arranged

35 around the abovementioned ring, in particular in
such a way as to gather the filiform element';s_ 3c
together in the form of a cylinder; once the
sampling element - 2 is in - the intracorporeal
cavity, the sheath 42 can be peeled off downward



. heck Sa: ° The sanpling means 3 consist of filiformelenents 3c
arranged in a spray formation, extending froma- first end 3a situated
outside the elongate elenment 2, "at its anterior-edge, to a'second end 3b
situated inside said elongate eI enent 2. 1Ihe sanpling neans thus ensure the

sanpling of the viscous q_%@éfl U{I%erpe q_v%r e%nat_l_ttshq_fggmﬁ;’g%ﬁlw dl,ﬁbzo |.tls

transfer towards t & T heans
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ot her neans or S)el i | NY; 2 thaRsSf 6ked b
absor ption and/ or gﬁp Iary act Fﬁ%l%gkt heel body fluid which hoéts ygggn

col lected. Howeversubadgueniiahtbeearanated ﬁ“ﬁ%ﬁ@rﬁ $at%&T i the fact
that theses bend &k €a8p 7 UkasOR cﬁﬁnfshﬁbe vaddptéd e tontdaesar peheal

Savity, thereby r oG k&se“é‘)?f»%ﬁdt?ﬁ =887 Foe Foodrsns | PR ar (e
were renoved by si pdsitgicyi shownndn fFigure 4; thid/deaphibaisc ofilshes are
preferably chosen betrgij e tpgge %%st %stragg fer é};g_ pt&ﬂa Olg oy’

capillary action of 4 cervreal nucus, I ch consi'st or t he nost part of
water, and consequemtatiomur and mmn ethenimaide rhhshas (Hugeaseptsic

reacti on pgans. Thedidd f@f o ebsNBEt Seagdhitsfd¥BBbaUeB et her FoRmitly Of

the reaction means 8.

Depending on the stages of the menstrual cycle,
with the mucus having greater or lesser spinnbarkeit,
the filiform elements 3c will space apart toward the

15 periphery when the mucus is very stringjr, given that
they are not subjected to an adhesive force.
‘Conversely, when the mucus has less .spinnbarkeit and
when it is less abundant, the elements 3c of the
central part adhere to one another and remain in this

20 position and do not move toward the periphery. By means
of a simple visual examination, it dis immediately
possible to situate the stage of the cycle in
accordance with directions for use which are supplied
with the device. In order to corroborate and specify

25 the stage, the withdrawn device is applied onto the cap
7 containing color reagents 8l to 83.

This cap 4 [sic] is compartmentalized
circularly via partitions 45 of a few millimeters in
height, in order to allow the ends of the elements 3c

30 to remain in the position which they assumed inside the
intracorporeal cavity and upon withdrawal of the-
element 2. By turning the element 2 in contact w:.th the
base of the cap, a set of biochemical color reactions
are obtained which are to be compared with a chart of

35 the various color reactions anticipated, this chart
‘being supplied togeth_er with  the device and i_ncluding
expianatibns . | .

A detection device according to the invention
can be used not only for the detection of a component



fil-aments or fibres, of bioconpatible polyners, such as

pol yesters, pol yacrylonitriles, pol ycar bonat es,

pol yet hyl enes and pol ypropyl enes, .silicones, alginates, - or
el se cellulose or its esters. - 12 - Reaction neans 18 are

d I
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latter. biochemi‘&ése omeabtlpépgmahs gbapei sqnatth%asbtaﬁme ofagant 9,

deposited on %&%ﬁ?& %E@@ e 9 15eackbleNdcells, £M th
at | east one conponent of tlﬁ'e bo%%'fl ul in . R thgrprgsence
of a bi ol ogi cRigkogikarhentisguas at%"%f dlagnOBtlc' PREPRYLRAtiIP BFder to

gi ve a col §Ur%i;éx%?§édﬁb purposes. i1 9dulans’ e¥Rati thildedetestion of
said state or conponent
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removal |ine ge‘ﬁf’? heS3r n+’b‘f‘°’ép?’ﬁ ?%2g ppry different  ygagenf, (8% o he
el ongat e sanplrtewprteienendystems, "of a purely schembéal hetype, 2b fopposit e

the i nsertion e%pf)é' ﬁzymatw hvvg¥_ oftﬁ%]_g,rgq_% q_l 5c fy.0ovi dedrifet hgnt ube

as a shape’s ar to that ol the
sarrpl i ng el ensmtizyen rox AR m@m ndrical, with di mensi ons

slightly ggeater than é&@é@qﬁnéi}? | @t @btection or andly8iE) Aevdte hat
it fltstlghtlylnthe upg part” of the el ement 2, (ubbi
°3

agai nst the sa@MFTAinan die inventiongap,gihfye ThESEy, PXo@ hus
fixed on the sipplidgtions, among whidke theérd)mar e andritiicmegi: with

functi onal plqy, byfhe detection of a hormone, and in particular of a
hormonal peak;

15 - the sampling and - the histological and/or
cytochemical analysis of a body £fluid, in
particular for detecting pathological conditiomns,
or for demonstrating certain physiological phases
of a mnatural cycle, for example of a hormonal

20 cycle.



~-be| ng pushed on si rrpl y by the hand or fi nger. React i on
neans 8 are arranged on at | east one wal |, for exarrpl e the side

wal- |1, and |n5|vg‘§: é{fofﬂ’s " When tvvo é& means 8,

18 are provid respect:H/e reagents cal?
different in order to permt the detection of |dent|pal,or
di fferent - bi ol ogi cal conponRgeeOr states. The reaction rreans

. 18 incorporate at |east, one reagent 9, and If appropriate
" liquefying ageht for tP/SRRS able device (Hkpdert gga?ys:.popr éﬁ&—ﬁ&lté@non an

absorbent |ayesf ¥ cagiponsnt,t her oft ranmmgldﬁsed&al bitenehmikla tube
5, capable of wi.th at | east one co onent Qf the body

fluid statey of i%sgﬁ‘g’él rﬂé‘&&v@’éefe’?% SPdER t JRtet IpEXa- one
col or reachbi orcgrpaiteal cawdily,ngsahd pdm&rececoﬁpsasﬂng an elongate
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presence is fected 15 nent having a per OXi
or pseudo-PUrRLe dgeassEirtion, of hthecdmtrasorpersad asvitys ehadabl y

conprise an OXi:ﬁi’étém:I;EdH&H' Oéhﬁﬂ@ﬁtmly%uff Vit CRigh gl efBdn h&ts f
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10 introduced wvia the other end (2a) into the
intracorporeal cavity, with means (3), for removing a
sample of body fluid, which are distributed or arranged
outside the elongate element, wherein said device
comprises a cap (7) complementary to the elongate'
15 element (2), and separable from the latter, having
reaction means (8) distributed or arranged on said cap
(7), in particular on its side wall, which are capable
of reacting,- in a manner perceptible or visible to ‘the
user, with at least one component of the body fluid, or
20 in the presence of a biological or biochemical state of
said fluid, and the shape and the dimensions of said
cap being chosen in order to bring the sampling means
(3) of the elongate element (2) and the reaction means
(8) of the cap (7) into contact, in particular during
25 or after insertion of the former into the latter.
2. The device as claimed in claim 1, wherein the
elongate sampling element (2) is adapted in shape and
dimensions to be fitted and held in the intracorporeal
cavity, directly in contact therewith, and the outer
30 surface is biocompatible on contact with said intra-
corporeal cavity. ' .
3. The device as claimed in claim 2, wherein the
elongate element (2) comprises a relatively rigid tube |
(5), with a neck (5a) in which the sampling means (3)
35 are arranged, and a base (5b), and if appropriate a
biocompatible (6) sleeve surrounding at least the side_
. wall of said tube. ' '
4. The dev:l.ce as claimed in claim 1, wherein the

is Sheet Has Been | Tlaced

T




. bl‘yc'oprbtei n; or of a mucopol ysacchari de, and 10 consequently of

- the fertile period .in_ wonen, the - reaction means can conprise the
~followi ng reagents: - safranin, toluidine blue 0, Alcian blue, trypan
‘blue, a ~ toloniumsalt, PAS (periodi casci d-Schiff) or a mxture " of

‘reacti on,

12 i npregnat edhmhhlsheemugbhe _Qrciﬁxed iperedasion Iy heelelbhgdtieh is
- sem per neabl eg1 blehB€(2) . Sense that it is perneable with respect to the
body 20 fluid transferred, in the direction of the passage of t he
latter from tPe sanpl Thy Mexdges agelaipedndngelaim phekwhareisakhe | uid
in the oter gakhplihgnmedhss (wbconsieanoal sfeltieoh:moreq@e&e@ wizld) t&e
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the trangfeer 8bahB¢ ¥tSepda LeUYuibrbdofOoypsdesférs. reaction neans 8.
In a general panner, although not represented 35_1in Figure 1, the shape

and the dimen8tons ofbet fevice agdeirimedrdn claim ]adaHPEHeP-B thse of

the vagi nal complemésitary cap 7 is Médé of ctringparen® plagui€. 2, the
device 1
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7. The device as claimed in claim 1, wherein the
sampling means (3) are distributed on the circumference

15 of the sampling element (2); and the reaction meane -(8)
are distributed or arranged on the inside, ' in
particular on the side wall, of said cap (7).

8. The device as claimed in claims 1 to 3, wherein
reaction means (18) are also arranged in the elongate

20 element  (2), at its base (2b), facing the sampling
means (3), and they comprise at least one reagent (9),
if appropriate deposited on an absorbent layer (12),
capable of reacting with at least one component of the
body £fluid, or in the presence of a biological or

25 Dbiochemical state of said £fluid, in order to give at
least one reaction product, in particular colored,
revealing the presence of said bioclogical or
biochemical state or of said component in said body
£luid. _

30 9. The device as claimed in claims 7 and 8,
wherein the reaction 'product is colored, the wall of
the cap (7) and the base (2b) of the elongate element
(2) are transparent (10), and the reagent (9) is
~arranged in a relatively thin layer on said wall and

35 said base, facing the sampling means (3).

1o0. The dev1ce as claimed in cla:l.m 9, wherein the
layer of reagent (9) is covered by a web (11) which is
semipermeable, in the sense that it is permeable with
respect to the body £fluid, in the direction of the

\\lﬂiifﬁﬁ\fﬂfi\lﬁm- o




.described above can form part of a ready-to-use system

-.10 - | conprising this device 1 and applicator neans 19. These
applicator means 19 are known to the person skilled in the art and
generally conprise a guide tube 20 insidel5 - which the eI ongate sanpling
el enent |s | afl._hgr igepyal ﬁgﬁs%ﬁ ra Ttayand a
pusher %%used I NSl its t ube, % %ut I N )%

de the qul de gaalnst t he.
el ongat e el ene"f’l"?"- = ik hodds é%‘%ar?adéi i FA3id i dthe oghercdiyeachionihe

intracor por ea|aﬁ@an¥reiﬂr tB¥aw@beor thbkheayasi BEl reayehy, o&n@abm RN ng
t he pusher 21 fhe 10 e elenent, is rele sedfrqmt appl i cat or

neans 19 i HRTeER2t po%#t iFFPTPTIRGG ¥ & adiHEH Yln agentys ¢ or
wi t hdr awal 5of p:t'msa:h:pd;l hheecpeaensage? offr tthe conigminds rvﬂn::bd!moafal teavd vy,

t he user repl é@ﬁ trans- parent cap 7. The reaction neans 8
provi ded insuai‘g th % | atter then cone into contact with the sanpling
means 3. IHthe caBeevdevicehassgiaimgd nbanslaigoriy i whereinf ithenent s

or fibers, theghfbéeandubtgaigimbnks £ CeRb| QAnFAARY SePldlehBUS29EPOSI
t he recovered b ? fluid on_.the aggsorobent | ayer IE&t ?s V\g ts(he user
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12. The device as claimed in claim 10, wherein the
component of the cervical mucus whose presence is to be
detected is a component having a peroxidase activity or
pseudo-peroxidase activity, and the reaction means (8)

15 comprise an oxidation-reduction compound, of which. at
least the oxidized form is coiored, for example
guaiacol. |
13. The device as claimed in claim 10, wherein the
component of the cervical mucus whose presence is to be

20 detected is a mucopolysaccharide or a glycoprotein, and
the reaction means (8) comprise a compound chosen from
among safranin, toluidine blue O, Alcian blue, trypan
blue, a tolonium salt, PAS (periodic acid-Schiff),
alkaline phosphatase or a mixture of these.

25 14. An assembly ready for use, comprising a device
(1) as claimed in claim 1 and an applicator means (19).
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theh§ougﬁt bi ol ogi cal or bidchenicaL-stafe{in t he body fluid.
The detection device according to Figutes. 3 to 25 6 differs fromthat

descri bed WOPE095#Fth reference to"" Figures 1 -and 2, RECT/RROFAER24 of
the follow ng characteristics: - the el ongate sanpling el enent 2
‘has t he general shape of a ﬁ@aving brush and conprises a 30
rei nforcenent 40 on which there is fixed a ring of filiform o
el ements 3c formng the sanpling neans 3, - prior .to, and for the
pur pose of, introduction of - t he sanpling el enent 3 [ sic]
into t he I ntracorporeal cavity, a sheath 42 is arranged 35
around t he abovenentioned ring, in particular in such a way as to
gather the filiformelenents 3c together in the formof a
cylinder; once the sanpling elenment 2 is in the
I nt racor por eal cavity, the sheath 42 can be peel ed off downward
and wi t hdrawn by pul l'i on: ists loop portion 42a; oo arelatively
rigid rod 41 nakes it ggi [ to push the  sanpling elenment 2;
this rod can
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_ SUBSeqdently be separated fromthe latter; 5 - the cap 7 has a cup
shape adapted to cover the: - ring of filtform eI.erren%(_svﬁlg“iqu}_‘hei r
corolla +wo96/09545p0Sition-shown-in Figure 4; this cap has 0 ;

"outside two studs 43 for gripping and for rotation, and on
the inside it has 3 concentric 10 zones 81 to 83 of reagents, these -
‘toget her form ng : the reacti o?ﬁ'rreans 8. Dependi ng- on
t he stages of the nmenstrual cycle, wi th the mucus having greater or
| esser spinnbarkeit, the filiformelenents 3c will space apart toward
the 15 periphery when the nmucus is very stringy, given that they are
not subjected to an adhesive force. Conversely, when the nucus
has | ess spi nnbarkeit and when it is | ess abundant, the el enents 3c of
t he central part adhere to one another and remain in this 20 position
and do not nove toward the periphery. By neans of a sinple visual
exam nation, it is inmediately possible to situate the stage of
the cycle in accordance with directions for use which are supplied
with the device. In order to corroborate and specify 25 the stage, the
wi t hdrawn device is applied onto the cap 7 containing color reagents 81
to 83. This cap 4 [sic] IS conpartnentalized
circularly via partitions 45 of a fewmllineters in hei ght, in order
to allow the ends of the elenments 3c 30 to remamin in the position which
t hey assuned inside the intracorporeal <cavity and upon wthdrawal
of the elenment 2. By turning the elenent 2 in contact with the
base of the cap, a set of biochem cal color reactions




.are obtained which are to be conpared with a chart of 35 the various
.color reactions anticipated, this chart bei ng supplied together with'
the devi ceWh¥W S| udi ng- expl anations. A detRCHFEM04R| ce
according to the invention can be used not only for the detection of a
‘conponent 3/3 - 12 - in a body fluid, but
al so for detecting any chem cal, ‘bi ochem cal or biological state on the
basis of a sanple of this s dy, fluid, of cells, or of : :
" bi ol ogi cal tissue, fer—tiag ostﬁ@oﬁhyl actic or 5 thereut'c‘@r@ses.
Thi s neans t hat Is detectio e difterent
reagents qr reaction 'systeNs, o pe,zafor
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"particular for detecting pathol ogical conditions, or for
denonstrating certain physiol ogi cal phases of a natural cycle, for
exanpl e of a hornonal 20 cycl e.

CLAI M5 1. Di sposabl e device (1) for.analysis or detection of a
conmponent,  or ol Q |caI “aor._biochenical ,state Ay bod f|UId

|
present in an el%%ggt"g' ra cSrﬁ&PBgﬁ't QF t ad alsoecsaoenlc% P08 ng an
el ongat e sanpl i nEpeéehent edgk, (anlaphe(ﬁitueclbéoﬁl 0fedmmdhetxbﬁby>fsthpl e

constriction of a%()ﬂﬁgﬁlcoigm dg Vi tag angd ggggéégmand ggl ently

stiff or rigid 't t0 be pus Via oné en and
i ntroduced via stx&bghbt her end (2a) |nto t he |ntracorporeal

cavity, with neans (3),7h0r sERFPMI IAnsaBP @ OhARAYA | thid nthi SQ are
di stributed or arranged outside the elongate el enent, wherein sai deV| ce

conprises a cap 3%) Yonbhemeleaeptt 8 @AW SEnPREENIHeRT C5Lribug
separabl e from taetéﬂaéers.ma/l BUek&RG! | PFefERaABYy( &ioﬂéﬁéf | baeda or ;gr ranged

on said cap (7), 'i{lugera egl in %r.lg\lutes 1,I q:%egl(valalre mountegre Capsauglpce:rt"
means 4 which is removable or fixed in relation to the
elongate element 2. More specifically, the support
means 4 has a funnel shape and is mounted on the rigid
tube 5 by means of a screw pitch 5e and a shoulder 54
which are provided on the tube 5 at the level of its
neck 5a. _

The sampling means 3 consist of filiform
elements 3¢ arranged in a spray formation, extending
from a £first end 3a situated outside the elongate
element 2, at its anterior edge, to a second end 3b
situated inside said elongate element 2. The sampling
means thus ensure the sampling of t:he ~viscous body
fluid recovered at the end 3a, and also its transfer
towards the end 3b and the reaction means 18 which will
be described hereinafter.

" The f£iliform elements 3¢ can be replaced by
other means or materials (such as wicks) ensuring a
transfer, by absorption and/or capillary action, of the
body £luid which has been collected. EKowever, the
advantage of using filaments lies in the fact that
these bend and can rub on contact with the
intracorporeal wall of the cavity upon insertion of the
elongate element 2 into said cavity, thereby recovering
more £luid than would be possible if the latter were

removed by simple gravitational flow.
Hydrophilic  fibres are  preferably chosen
because these permit a transfer by absorption or by

capillary action of the cervical mucus, which consists
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for the most part of water, and consequently ensure a

more complete transfer towards the reaction means. The

 filiform  elements 3c advantageously consist of



of reacting, in a manner perceptible or visible to the user, with at |east
one conponent of the body fluid, or in the presence of a biological or

bi ochem cal state of said fluid, and the shape and the di mensi ons of said

cap being chosen in order to bring the saspting neans (3). of the elongate

el ement (2) and ds [ ). 0f th (D.ainto contact, in
particular duri r%ﬁgﬁezﬁ%rown%%?pégo J'%(f'uoén &ﬁ%ﬁaﬁ FOLS ERE I?i‘f%br"’{.s 2.
The device as cPfly@ftearsel ai m Polyvraydonitniles onjat epekymarbagadsmsnent (2)

i s adapted in sh¥i§ethyIGnERN8heNSolyd Reyibhéed a0tk dsidl,i @%gﬁﬁates,
I ntracorporeal cavity, dir %g in ¢contact therewith, and t outer surface
i s bi oconpati bl &% F&éﬁ' f Fatb5 AEFeEScorporeal cavity. 3. The
device as clained in cl ®eackiomhreaisn Ithare ergahgeal diethe( )okgHEY i Ses a
relatively rigidsat (%), Wt nec (Séin | ch_t he .,sanpling means (3)
are arranged, a%& a %bé:se@' (agb)t“'l,gsgl?\acfe i fb'a%l ?%)?ﬁ’\i,\gi?% %\a;‘ﬁﬁ%ﬂ'@g 5?’?%3(3 sl eeve
(6) surroundi nga®d |mexe Preciselky wid¢ sécwul dendbBb of the latter.
-14- 4. De i 2 G &l fn@agsawh%zi&&aé@%&éééedné%&Qféﬂé e -
sanpl i ng means (dB) are nmounted on a_support

eposited on an absorbent layer 12, capable of reacting

with at least one component of the body f£luid, or in

the presence of a biological or biochemical state of

the £luid, in order to give a coloured reaction

product, revealing the presence of said state or of

said component.

A removal line 15 in the form of = thread or
cord is £ixed to the elongate sampling element 2, on
the side of the end 2b opposite the insertion end, by
way of a groove 5c provided in the tube 5.

.The cap 7 has a shape similar to that of the
sampling element 2, in this case cylindrical, with
dimensions slightly greater than those of the latter,
in such a way that it fits tightly in the upper part of
the element 2, rubbing against the sampling means 3 on
the inside. The cap 7 is thus fixed on the sampling
element 2 by simple fitting, with functional play, by
being pushed on simply by the hand or finger.

Reac‘;ion means 8 are arranged on at least one
wall, for example the side wal.l, and inside the cap 7.

When two reaction means 8, 18 axe provided, the
respective reagents can be identical or different in
order to permit the detection of identical or different

biological components or states. The reaction means 18

3 incoxporate at least one reagent 9, and if appropriate

B

ijJ. . a liquefying agent for the cervical mucus, deposited
= § . for example on an absorbent layer 12 against the
% é’ , transparent base wall 10 of the tube 5, capable of
8 z " reacting with at least one component of the body fluid
;’3_' - which has been recovered,. in order to give at leazst one
gé color reaction product, revealing the presesnce of said




%

nmeans (4) which is renmpvable or fixed in tion to-the el ongare €l ement

(2). 5. Devi ce according to Caim:d cterized in :
sanpling neans (3) consist of filifof enent s NB m “ G‘H“\made
bi oconpati bl e -and hydrophilic, natural, or synthet® , schesen

of
from anong pol yesters, polyacrylonitriles,” polycarbonates, polyethylenes

and pol ypropyl enes, silicones, alginatescratmsl se cellulose or its esters.

6. ‘Device agcording 4.0 O ai,m1,.characterized in. that, the gonpl egentary
cap 7 is nade ofr['t(ansp rlesrﬁ%spﬁégs? idevige (t]s i'Z&?/i pa é’c,sd?sdi°ﬁg%FGe€F$Pﬂ1 1,
characterized ieft hat tbepsamnt,ngopeats @3) bgb&r?@ii:‘ddi bLthldeBchE?i?al

ci rcunference of sanpling ele t.(2 and.thg reactipgn neans,(8) are
di stributed or SF%?{‘%gedongnat%%oﬁa%g?gB}éi ?ﬁ’rﬁﬁﬁn‘itcd%r Bh enendrte hREFa- of
said cap (7). 8corporeBdvi cavitgsorstiity devfce Q:cﬁtFﬁ’Bisihg 'c*.rg eanﬁate
characterized in reaction S 18 aje so.arranged.ipn the

el ongat e el erre-nFa'F\g?,%iz% %%mf)%gg??gb)?éi‘%%?cﬂgé?hgesaﬂbﬁFﬁg fRd ke}d) by and

they conprise asiinpadst comsteigehon(8f, tHe apntoacoaporefDsédeiey) ang
qne conponent  of

b et | e shhekes A OhBe BB ke 0L SRR O
said fluid, in dedgth ofgizveidt keoashe opmstantt ivdra praxdeictend n (RB)t i gl ar
oo o0, rveakb B i ESqp Oyt doblgkod Sdla O BT Skale o
intracorporeal cavity, with means (3), for removing a
sample of body fluid, which are distributed or arranged
outside the elongate element, wherein said device
comprises . a cap (7) 'complemen'tary' to the. elongate
element (2), and separable from the latte;:,f h.aving
reaction means (8) distributed or arranged on said cap
(7), in particular on its side wall, which are capable

of reacting, in a manner perceptible or wvisible to the
user, with at least one component of the body fluid, or

in the presence of a biological or biochemical state of
said £1luid, and the shape and the dimensions of said
cap being chosen in order to bring the satpling means
(3) of the elongate element (2) and the reaction means
(8) of the cap (7) into contact, in particular during

or after insertion of the former into the latter.

2. The device as claimed in claim 1, wherein the
elongate sampling element (2) is adapted in shape and
dimensions to be fitted and held in the intracorporeal

cavity, directly in contact therewith, and the outer

‘surface is biocompatible on contact with said intra-

corporeal cavity.
3. The device as claimed in claim 2, wherein the

elongate element (2) comprises a xrelatively rigid tube
(5), with a neck (52) in which the sampling means (3)
are arranged, and a base (5b), and if eppropriate a

biocompatible sleeve (6) surrounding at least the side
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wall of said tube.



k] w

9’ The device as clained in "clains 7 and 8, wherein the reaction
product is colored, the wall of the cap (7) and m t he

el ongate ‘el enent (2) are transparent (10), anﬂl“mnﬂmﬂﬂﬁ m'( 9) is
arranged in arelatively thin layer on.sgid wall arfd $ai b bhsé facing the

sanmpling nmeans (3). 10. =2 Ihe. . |« ' | i 0.9 erein the
| ayer of reagent %’5) I S 88‘\’,’@‘}39§%§¥%"%§B%§( ﬂ?inqmﬁ?t‘hglhg%éﬁrﬁieerdﬁg&bl e, in
the sense that itthat peberetaspding tHpapss ik tate HORIYRSH PP [BuiSYPPITE  t he

direction of the means (4) which is- removable or fixed in relation to
| the elongate element (2).
5. Device according to Claim 1, characterized in
that the sampling means (3) consist of filiform
elements (3c)' or fibres made of biocompatible and
hydrophilic, natural or synthetic polymer, chosen from
among polyesters, polyacrylonitriles, polycarbonates,:
polyethylenes and polypropylenes, silicones, alginates,
or else cellulose or its esters.
6. Dévice according to Claim 1, characterized in
. that the complementary cap 7 is made of transparent
' plastic,
7. Device according to Claim 1, characterized in
" that . the sampling means (3) are distributed én the
circumference of the sampling element (2), and the
reaction means (8) are distributed or arranged on the
inside, in particular on the side wall, of said cap
‘(7).
8. Device according to Claims k3 to 3,
characterized in that xeaction means. (18) are also
arranged in the elongate element (2), at its base (2b),
facing the sampling means (3), and they comprise at
least one reagent (9), if appropriate deposited on an
absorbent layer (12), capable of reacting with at least
one component of the body fluid, or in the presence of
a biological or biochemical state of gaid £fluid, in
order to give at least one reaction product, in
partiqﬁlar coloured, revealing the -presence of said
biological or biochemical state or of said componént in
said body fluid. '
S. The device as claimed in claims 7 and 8,
wherein the reaction product is colored, the wall of
the cap (7) and the base (2b) of the elongate element
(2) are transpareat {10), and the xeagent (9} is

arranged in a relatively thin layer on said wall and

said base, facing the sampling means (3).
10. The device as claimed in claim 9, vherein the

layer of reagent (5) is covered by a2 web (11} which is

semipermeable, in the sense that it is permeable with

respect to the body fluid, in the direction of the
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