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Title of Inmveniion

[HASE FOR DEPOSITING AND DISTRIBUTING REAGENTS ON AN ANALYTICAL SUPPORT
Claims

El. A mask for depositing and distributing reagents on an analytical supp
ort for biological samples, comprising:

E* a lower surface and an upper surface that are at least partially mutu
ally parallel, separated by a distance constituting the thickmess of the
" mask;

E. one or more delimited zones (lanes) located on the level of the lower
[ surface of the mask and comprising an element (32) that projects (proje
Ecting element) from the lower surface of the mask, each projecting eleme
mt comprising a portion constituting a slope with respect to a horizonta
El plane;

[+ associated with each lane, an opening traversing the mask over the wh
Eole of its thickness from an upper orifice (36) on the upper surface of
rthe mask to a lower orifice (34), said lower orifice being located in th
Ee lane in the proximity of the lowest point of the slope of the lane;
the mask being such that the lame or lanes it comprises can hold reagent
's loaded into each opening and deposited on the analytical support by ca
billary action between the lane and the surface of the analytical suppor
't facing which the mask is to be placed.

Ez. A mask according to claim 1, suitable for distributing reagents on an
[ analytical support for biological samples, comprising:

E* a lower surface and an upper surface that are at least partially mutu
rally parallel, separated by a distance constituting the thickmess of the
E mask;

(+ ome or more lames each comprising a projecting element (32) of elonga
Ete shape emerging beneath the lower surface of the mask, said projecting

. element comprising a portion constituting a slope with respect to a hor
O
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[izontal plane;

E* associated with each lane, an opening traversing the mask over the wh
ole of its thickness from anm upper orifice (36) on the upper surface of
Ethe mask to a lower orifice (34), sald lower orifice being located im th
¢ lane in the proximity of the lowest poini of the slope of the lane;
Ethe mask being such that the lame or lanes it comprises can hold reagent
8 loaded into each opening and deposited on the analytical support by ca
‘pillary action between the lane and the surface of the analytical suppor
Et facing which the mask is to be placed.

3. A mask according to e¢laim 1, suitable for distributing reagents on an
E analytical support for biological samples, comprising:

[+ a lower surface and an upper surface that are at least partially mutu
Eally parallel, separaied by a distance constituting the thickmess of the
[ mask;

E+ ole or more lames each comprising a projecting element (32) emerging
theneath the lower surface of the mask, constituted by a protuberance in
Ethe shape of a truncaied parallelepiped, said projecting element compris
ing a portion constituting a slope with respect to a horizontal plane:
"+ associated with each lame, an opening traversing the mask over the wh
Eole of its thickness from an upper orifice (36) on the upper surface of
‘the mask to a lower orifice (34), said lower orifice being located im th
Ee lane in the proximity of the lowest point of the slope of the lane;
‘the mask being such that the lame or lanes it comprises can hold reagent
Es loaded into each opening and deposited on the analytical support by ca
pillary action between the lane and the surface of the analytical suppor
Et facing which the mask is to be placed.

4. A mask suitable for depositing and distributing reagents on an analyt
Eical support for biological samples, comprising:

-+ a lower surface and an upper surface that are at least partially mutu
0
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‘ally parallel, separated by a distance constituiing the thickness of the
E mask;

[+ one or more delimited zomes (lanmes) located in the lower surface of t
@e mask and comprising an element (32) that projects (projecting element
) from the lower surface of the mask, each projecting element comprising
E a lower surface and an upper surface that are mutually parallel and par
@llel to the lower and upper surface of the mask;

"+ associated with each lane, an opening traversing the mask over the wh
Eole of its thickness from an upper orifice (36) on the upper surface of
'the mask to a lower orifice (34), said lower orifice belng located in th
Ee lane in the proximity of the lowest point of the slope of the lame, pr
loduced by inelining the mask with respect to the analvtical support in t
@e position of use;

rthe mask being such that the lane or lanes it comprises can hold reagent
Es loaded into each opening and deposited on the analytical support by ca
pillary action between the lane and the surface of the analytical suppor
Et facing which the mask is to be placed.

5. A mask according to claim 1, characterized in that it is rigid or sti
'ffened.

Eﬁ. A mask according to claim 4, characterized in that it is rigid or sti
ffened.

ET. A mask according to claim 1, in which the volume of the opening is su
‘ch that it can constitute a reserveir for the loaded reagents.

ES. A mask according to claim 4, in which the volume of the opening is su
ch that it can constitute a reserveir for the loaded reagents.

EQ. A mask according to ¢laim 1, in which the opening for each lane trave
rses the thickness of the mask including the thickmess of the projecting
" element (32) in a perpendicular manmer, the opening comprising a portie

[
@ in the shape of a truncated come (38) terminated by a lower orifice (3

O
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4} that is cylindrical in shape.

Elﬂ. A mask according to claim 4, in which the volume of the opening is s
mch that it can constitute a reservoir for the loaded reagents.

Ell. A mask according to clalm 1, comprising a plurality of mutually para
r1lel lanes, distributed over the length of the mask.

E12. A mask according to claim 4, comprising a plurality of mutually para
11el lanes, distributed over the length of the mask.

13. A mask according to claim 11, comprising:

E+ a first series of mutually parallel lanes disposed in a first alignme
nt;

E+ a second series of mutually parallel lames that are parallel to the 1
(anes of the first series, and forming a second alignment offset with res
@ect to the first alignment.

14. A mask according to claim 12, comprising:

E+ a first series of mutually parallel lanes disposed in a first alignme
mt;

E+ a second series of mutually parallel lanes that are parallel to the I
anes of the first series, and forming a second alignment offset with res
'pect to the first alignment.

E15. A mask according to claim 1, in which the length of the slope of eac
T lane coincides with the length of that lane.

Elﬁ. A mask according to claim 4, in which the length of the slope of eac
h lane extends over the lengtih of that lane.

El?. A mask according to claim 1, for depositing each reagent in a quanti
rty equal to or in the range 4 to 15 ml in each opening of the mask and h
Eulding sald reagents between the lanes of the mask and the analytical su
pport by capillary action, when the mask is brought to a distance from t
?e analytical support of 2 mm or less from the point of the mask that is

. furthest from the analytical support and to a distance from the anmalyii
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‘cal support equal to or in the range 0.1 to 0.5 mm from the point of the
E mask that is closest to the analytical support.

18. A mask according to claim 4, for depositing each reagent in a quanii
Etv equal to or in the range 4 to 15 ml in each opening of the mask and h
wlding said reagents between the lanes of the mask and the analytical su
@purt by capillary action, when the mask is brought to a distance from t
the analytical support of 2 mm or less from the point of the mask that is
" furthest from the analytical support and to a distance from the anmalyti
Ecal support equal to or in the range 0.1 to 0.5 mm from the point of the
" mask that 15 closest to the analviical support.

Elg. A mask according to claim 1, in which the lames are separated from e
lach other by a distance of 1.5 mm or more.

E20. A mask according to claim 4, in which the lanes are separated from e
rach other by a distance of 1.5 mm or more.

E21. A mask according to claim 1 or claim 4, in which the dimensions of t
the lanes and their spacing are such that the reagents held by them hetwe
Een the mask and the analytical support by capillary action do not intera
¢t during deposition or distribution onto said analytical support.

22, A mask according to claim 1, in which the lame width is 2.5 mm.

EZS. A mask according to claim 1 or claims 4 to 15, in which the length o
f each lane is in the range 6 to 7 mm.

E24. A mask according to claim 1 or claim 4, in which the lane intended f
‘or the fixative is offset with respect to the neighbouring first lane by
E a distance of 5 to 7 mm.

25. A mask according to claim 1 or claim 4, in which the slope of each I
Eane forms an angle in the range lo te 100 to a horizontal plane.

26. A mask according to claim 1, in which each lane of the mask has the

'following dimensions:

[
-+ length: 3 to 15 mm;
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[+ width: 1 to 10 mm;

E* inclination of the slope: lo to 100 to the horizontal.
27. A mask according to claim 1 or claim 4, associated with positioning
Eﬁeans intended to hold the mask in the proximity of the surface of the a
malytical support close to which the mask will be brought for deposition
E and distribution of reagents on the amalytical support.

28. A device for depositing and distributing one or more reagenis on an
‘analvtical suppert for biological samples, comprising:

Ea) a mask (10) according to claim 1;

b} means (12, 14, 16) for positioning and guiding the mask allowing the
Eﬁask to be positioned so that the mask is held in the proximity of the s
urface of the amalytical support and allowing the mask to be guided by s
Eﬁeeping the surface of the anmalytical support in a horizontal plane para
(1lel to the surface of said support to allow deposition and distribution
E of the reagents over each of the predetermined zones of the analytical
stupport coming into line with the lanes of the mask.

E29. A device for depositing and distributing one or more reagents on an
analytical support for biological samples, comprising:

'a} a mask (10) according to claim 1;

Eb) means (12, 14, 16) for pesitioning and guiding the mask allowing the
‘mask to be positioned so that the mask is held in the proximity of the s
@rface of the analytical support and allowing the mask to be guided by s
weeping the surface of the anmalytical support im anm inclined plane with
Erespect to the surface of said support, to allow deposition and distribu
rtion of the reagents over each of the predetermined zomes of the anmalyii
Ecal support coming into linme with the lanes of the mask.

30. A device according to claim 28 or claim 29, in which the means for p
Eositiuning and guiding the mask (10) can establish a distance between th

© analytical support and the point on the mask that is closest to said s
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wpport in the range 0.1 mm to 0.5 mm.

E31. A device according to claim 28 or c¢laim 29, in which the positioning
. and guiding means allow automatic displacement of the mask (10) along t
@e analytical support.

32. A method for depositing and distributing one or more reagenis on an

Eanalvtical support comprising biological samples, the method comprising

the steps of:

"+ positioning a mask (10) according te c¢laim 1 in the proximity of the

Eanalvtical support to deposit the reagent or reagents on the amalytical

'support and held them between said support and the slope of the lame or

Elanes of said mask by capillary action;

[+ loading the reagent or reagents onto the mask (10) to deposit the rea
Egent or reagents on the anmalytical support and hold them between said su
pport and the slope or slopes of said mask by capillary action;

E+ displacing the mask (10) by sweeping the surface of the anmalytical su
pport to distribute the reagent or reagents on the analytical support in
E delimited zomes of said support (termed incubation zomes), the reagent

or reagents being distributed in a quantity sufficient to allow their in
"teraction with the constituents of the biclogical samples present on sai
Ed analytical support.

[33. A method for depositing and distributing one or more reagenis on an

Eanalvtical support comprising biological samples, comprising the steps o
if:

E+ loading the reagent or reagents onto a mask (10) to allow the reagent
 or reagents to be deposited on the analytical support, and being held b
Eetween said support and the slope or the lane or lanes of said mask by ¢
apillary action;

"+ positioning a mask (10) according te claim 1 in the proximity of the

[
analytical support to deposit the reagent or reagents on the analytical
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support and hold them between said support and the slope of the lame or
Elanes of said mask by capillary action;

[+ displacing the mask by sweeping the surface of the amalyiical support
E tfo distribute the reagent or reagents on the amalytical support in deli
mited zones of said support (termed incubation zomes}, the reagent or re
Eagents being distributed in a quantity sufficient to allow their interac
tion with the constituents of the biological samples present on said ana
'Iytical support.

E34. A method according to claim 33, in which the mask is loaded with the
[ reagent or reagents away from the zone of the surface of the analytical
E support comprising the comstituents of the biclogical samples.

35. A method according to claim 34, in which the mask is loaded with the
E reagent or reagents prior to the siep for positioning the mask in the p
roximity of the analytical support and in that the reagents are deposite
Ed on the amalytical support following an impulse resulting from air pres
sure exerted on the mask, or by a mechanical junction between the reagen
Ets and the analytical support, or by projecting the reagents onto the su
pport, or by brief contact between the mask and the analvtical support a
't the lowest point of the slope of the lame.

ESG. A method according to claim 35, in which loading of the mask (10) wi
‘th the reagent or reagents and/or displacement of the mask is in an auto
Eﬁated manner.

37. A method according to claim 32 or claim 33, in which the analytical
ESUppﬂrt Is an electrophoresis support on which the constituents of one o
r more biological samples have been separaied by electrophoretic migrati
Eon.

38. A method according to claim 37, in which the reagent or reagents are
" intended to allow immuncfixation of the constituents of biclogical samp

[
les separated by electrophoresis.
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[39. A method for detecting the comstituents of one or more biological sa
hmles by immunofixation, comprising the steps of:

[+ carrying out electrophoresis on an elecirophoresis support of the bio
logical sample or samples to separate cut the constituents;

r+ depositing and disiributing one or more reagents on an electrophoresi
Es support, using a method according to any one of claims 32 or 33 to 44
r+ incubating the biological samples separated by electrophoresis with t
'he reagent or reagents to allow thelr lmmunofixation.

E4U. A kit comprising:

[+ at least one mask according to claim 1,

E+ at least one analytical support.

41. A kit according to claim 40, further comprising:

E+ reagents for immunofixation of the constituents of samples separated

by electrophoresis;

E+ a fixative for fixing each sample of the assembly of constituents sep
rarated by electrophoresis.

E42. A mask according to claim 1, in which the reagents are loaded into t

he mask and are in the freeze dried form.
[

Ehetailed Description of Invention

[ The invention relates to a mask for depositing and distributing ome or
Eﬁore reagents on an analytical support, in particular a support for elec
'trophoresis, for example agarose gel.

E The invention is suitable for use, for example, in the field of detecti
mg and characterizing constituents present in a biclogical sample, in pa
Erticular a biological liquid such as serum, urine or cerebrospinal fluid
. In particular, such detection can be carried out following separation
E of said constituents from a biological sample, for example, using elect

rophoresis. Detection can then be carried out in particular using known
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[ immunofixation techniques, which require bringing reagents into contact
E with the constituents separated from the sample and incubating them to
iproduce an immunological recognition reaction of the constituents separa
Eted from the biological sample with the reagents in predetermined zones
of an analytical support.
E The invention is advantageously used for routine analyses, partic
wlarly of the type carried out in the context of clinical analyses.
: The invention alsoc relates to a mask intended for depositing and
Edistributing obe or more reagents on an analytical support, associated i
n a device with positioning means that allow the mask to be positioned w
Eith respect to the analytical support, in the proximity of said support,
[ when the mask is used to deposit and distribute the reagents.
E These positioning means can also be associated with guide means o
r can comprise guide means for displacing the mask when it is positioned
E in the proximity of the analytical support, to allow the reagenis to be
 distributed onto delimited zones of the support, including zones design
Eated for incubation of the reagenis with the constituents of the sample.
[ The device of the invention allows reagents to be deposited or di
'stributed mamually. It cam alse be arranged for automated deposition of
E these reagents and optionally for automated distributien.
[ In some embodiments of the invention, the step for loading the re
Eagents into the mask can also be carried out manually or in an autcmated
[ manner. Advantageously, the mask of the inveniion is more easily loade
d than avallable prior art masks.

In a further aspect, the invention provides a method for depositi
ng and distributing reagents on an analytiical support.

In one particular implementation of the invention, the method is
‘used to deposit and distribute reagents intended to carry out immunofixa

[
tion to detect and possibly quantify specific constituents contained in
0
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‘a biological sample, said constituents having already been separated by

Eelectruphoresis ol a support such as agarose gel.

[ The invention also concerns an immunofixation method employing sa
Eid mask.

[ In a further aspect, the invention provides a kit comprising a ma
Esk in accordance with the invention.

[ A kit in accordance with the invention is advantageously adapted

'to carry out an lmmunofixation method using the mask of the imventionm.

E The invention alsc concerns means for positioning and guiding the
" mask.

E It should be remembered that immunofixation, which can analyse bi
ological samples with a view o typing the paraproteins they contain, is
E a widely practised routine analysis carried out in clinical analysis la
tboratories in particular.

: That technique, which combines elecirophoresis with the formation

[
c of precipitates on the electrophoresis gel, has been known for a long t

Eime. The technique has in particular been described by Alper CA and Joh
mson AM Vox. Sang. 17: 445 (1969), Cawley LP et al., Clin. Chem. 22: 126
'2 (1976), Ritchie RF and Smith R Clin. Chem. 22: 497, 1735, 1982 (1576).
" It allows the identification of anomalies in different biological samp
les, in particular in biological liquids, for example serum, urine or ce
Erebruspinal fluid.

[ The technique principally comprises the following steps:

El) separating protein constituents from the test serum or liquid by elec
rtrophoresis on a support such as a gel, for example agarose gel;

Ez) an immunological reaction with specific antibedies for the separated
proteins;

ES) revealing the immunological complexes formed.

[ The conditions for carrying out these steps have been described i
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m the prior ari.

E The devices used also comprise the possibility of producing a ref
ierence lane (track) on the same electrophoresis support, in particular o
En the same gel, obtained by fixing all of the separated proteins present
 on the sample using a protein fixative including, for example, a polyva
Elent antiserum.

[ New semi-automatic techniques for applying the biological samples
" to be analysed, for migration under controlled temperature and for depo
Esiting the reagents (including, for example, the antiserums and fixative
's) allow immunofixation profiles to be miniaturised while keeping the se
Ensitivities and resolutions satisfactory. Miniaturisation allows a larg
‘er number of samples to be analysed on the same electrophoresis support,
E in particular on the same gel.

[ Thus, in a few years we have advanced from carrying out one to ca
Errving out nine immunofixations on a single 8 x 10 cm electrophoresis ge
[l (using, for example, an immunofixation kit sold by SEBIA under the tra
Edemark Hydragel 9 IF). This saves time as regards the analysis and redu
<es reagent consumption, resulting in a reduction in analytical costs.

: To deposit the reagenis with a view to carrying out immuncfixatio
En under such conditiens, European patent EP-B1-0 526 271, for example, d
‘lescribes a mask or device for distributing reagents, generally specific

Eantiserums and a fixative, that can overcome some of the problems posed

by prior art devices or masks and that is safer and easier to use. Thus
» to carry out 9 immunofixations, for example, on the same electrophores
ris gel in three rows of three samples using the mask described in EP-B1-
En 0 526 271, for each sample, 6 reagents have to be pipetted out (fixati
ve, anti-IgG antiserum, anti-IgA antiserum, anti-IgM antiserum, anti-k a

Entiserum and anti-1 antiserum}), i.e., a total of 54 pipetting operations

[»
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[ These manual pipetting operations can prove to be long and diffic
hlt evel if repetitive dosing pipettes are used.

[ The primary aim of the present invention is to improve the condit
Eions for depositing and distributing reagents on an analytical suppert u
sing masks, by proposing a mask that can reduce the number of reagent pi
@etting operations and which can reduce the quantity of reagents used.
The means proposed in the context of the invention can be used in any an
‘alytical technique requiring controlled deposition of reagents on an ana
Elvtical support. In this respect, the following techniques can be menti
‘oned: immunofixationm following electrophoretic separation; or distributi
Eon onto a specific substrate for enzymatic developing, for example for a
'ssaying lactodehydrogenase (LDH) or creatine kinase (CK).

E In a first aspect, the invention provides a mask for depositing a
md distributing reagents on an analytical support the design of which ta
Ekes into account its use including its displacement to carry out the ste
P of distributing reagents onto predetermined zones on an analytical sup
@urt. The mask of the invention can therefore be considered to be a mov
able mask when in use.

: The present invention also limits reagent consumption, in particu
Elar that of antiserums, which are expensive products, and fixative im th
‘e case of immunofixation reactions, and can thus reduce the cost of the
Eanalvses carried out. It also facilitates loading the reagents into the
[ mask, in particular by limiting the number of pipetting operations and/
Eur by enabling the mask to be loaded automatically.

[ Further, the proposed mask ensures a consistent quality of the re
Esult, under improved or even simplified manipulation conditions. In par
rticular, after the phase for incubating the reagents distributed using t
'he device of the invention, it is no longer necessary to eliminate exces

[
s reagents that remain between the gel and the mask, as is the case when
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[ using a mask proposed in EP-B1-0 526 271

: With the mask of the invention, after spreading and distributing

'the reagents, no more free reagent is present between the mask and amaly
Etical support, as all of the reagents that were initially introduced hav
¢ been deposited on the analytical support. Thus, it is not necessary t
Eo pump off any excess reagents that may be present on the analytical sup
port,

: Thus, the invention provides a mask for depositing and distributi
Eng reagents on an analytical support for analysing biological samples, ¢
lomprising:

E+ a lower surface and an upper surface that are at leasi partially mutu
lally parallel, separated by a distance constituting the thickmess of the
E mask;

+ one or more delimited zomes (lanes) located on the level of the lower
E surface of the mask and comprising an element that projects (prejecting
r element) from the lower surface of the mask, each projecting element co
@mrising a portion constituting a slope with respect to a horizontal pla
e,

"+ associated with each lame, an opening traversing the mask over the wh
Eole of its thickness from an upper orifice on the upper surface of the m
‘ask to a lower orifice, said lower orifice being located in the lame in

Ethe proximity of the lowest point of the slope of the lane;

[ the mask being such that the lane or lanes it comprises can hold

Ereagents loaded into each opening and deposited on the analytical suppor
it by capillary action between the lane and the surface of the anmalytical
E support facing which the mask is to be placed.

[ The expression “mask” as used in the present imvention generall
Ev designates a plate designed to allow positioning in alignment with del

rimited zones on an analytical support, if necessary in conjunction with
0
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‘associated means, in which reagents must be deposited and distributed wh
Een they are loaded into the mask and brought into contact with the delim
[ited zones.

: The dimensions of the mask of the lnvention are such that 1t does
 not cover the whole surface of the analytical support on which the reag
Eents loaded on the mask are deposited and distributed, when the mask is
brought in proximity of the analytical support, for operation. The widih
" of the mask (comprising the length of its lames) is in particular infer
Eiur to the length of the electrophoretic migration lanes of the anmalytic
lal support, since the length of the lanes of the mask is smaller than th
Ee length of the electrophoretic migration lanes of the amalytical suppor
(t. The distribution of the reagents on these lanes results thus from the
E displacement of the mask above the amalytical support as disclosed here
rafter, and from the moving of the reagents on said support which is perm
Eitted as a consequence of the structure of the lanes of the mask.

i The mask of the invention is thus intended for displacement above
E the analytical support, in order to enable the distribution of the reag
ents.

[ The opening is stated to be “associated with each lane” , which
Ein the context of the present invention means that its lower orifice is
Tocated so as to supply the reagent loaded into the opening in the mask
Eto the slope of the lane, to allow the reagent to be deposited on the an
lalytical support and to hold it by capillary aciion between the support
Eand the lane and to distribute it on the amalytical support during displ
racement of the mask.

: Said opening is, for example a hole, perpendicular to the upper s
wrface of the mask, traversing the mask from one side to the other. The
" lower orifice of the opening is preferably located in the slope, in the

[
. proximity of the lowest point of the slope. By being located “in the
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iproximity of” the lowesti peint - with respect to a horizontal plame - o
Ef the slope of the lane, the lower orifice of the opening enable to dist
ribute the liquid reagent in the lane, as the reagent rises along the la
Ene.

[ The upper orifice of the opening can be vertical to the lower ori
Efice. Alternatively, it can be positioned along an inclined plane with

respect to this vertical provided that it allows the reageni to be suppl
'ied to the lower orifice under conditions compatible with the deposit an
Ed distribution of this reagent on the analytical support.

[ Advantageously, an opening associated with a lane, constituted by
E a hole perpendicular to the upper surface of the mask and traversing it
[ from side to side is formed by a circular orifice opening in the upper

Esurface of the mask, which is extended by a truncated conical portion en
ding, for example, in a eylindrical portion opening into the lower surfa
Ece of the mask, via an orifice located in the slope of the lame in the p
roximity of the lowest point of the slope. The presence of a cylindrica
El portion opening into the lower orifice can distribute the pressure tha
t can, for example, be exerted by a pipette on the edges of the lower or
Eifice when loading the reagents, thus improving the strength of the mask
-

[ The truncated opening can also advantageously guide a filler pipe
Ette and provide a seal between the end of the pipette and the mask when

‘injecting the reagent between the lane and the analytical support.

E If necessary, the above opening can be modified in that the conic
ral portion extends to the upper orifice of the opening via a cylindrical
E portion with a eircular cross section.

[ According to a particular embodiment of the imveniion, the openin
g thus disclosed can alse be such that the upper orifice is larger than

[
the lower orifice of the opening, for instance its diameter of the upper
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orifice is larger than the diameter of the lower orifice if the orifice
s are circular one.

A particular mask as defined above that is suitable for distribut
[ing reagents on an analviical suppert for biological samples can be defi
med as comprising:
E* a lower surface and an upper surface that are at least partially mutu
@ally parallel, separated by a distance constituiing the thickness of the
" mask;
E+ ole or more lames each comprising a projecting element of elongate sh
‘ape emerging beneath the lower surface of the mask, sald projecting elem
Eent comprising a portion constituting a slope with respect to a horizont
[al plane;
E+ associated with each lane, an opening traversing the mask over the wh
ole of its thickness from an upper orifice on the upper surface of the m
Eask to a lower orifice, said lower orifice being located in the lame in
rthe proximity of the lowest point of the slope of the lane;
Ethe mask being such that the lame or lanes it comprises can hold reagent
5 loaded into each opening and deposited on the analytical support by ca
'pillary action between the lane and the surface of the amalytical suppor
Et facing which the mask is to be placed.
[ The lanes of the mask are elongate in shape and can also be terme
Ed ramps. Their slopes are all inclined in the same direction.
[ Said slopes are intended to retain the reagents by capillary acti
Eun as indicated above and to ensure that the reagent is brought at the I
owest point of the slope in order to permit its distribution when the ma
sk 15 displaced.
[ A further particularly preferred mask of the invention as defined
E above comprises:
-+ a lower surface and an upper surface that are at least partially mutu
0
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‘ally parallel, separated by a distance constituiing the thickness of the
E mask;

[+ one or more lames each comprising a projecting element emerging benea
Eth the lower surface of the mask, constituted by a protuberance in the s
thape of a truncated parallelepiped, said projecting element comprising a
E portion constituting a slope with respect to a horizontal plane;

r+ associated with each lane, an opening traversing the mask over the wh
'ole of its thickness from an upper orifice on the upper surface of the m
Eask to a lower orifice, said lower orifice being located in the lame in

‘the proximity of the lowest peint of the slope of the lane;

E the mask being such that the lame or lames it comprises can hold

reagents loaded into each opening and deposited on the analytical suppor
Et by capillary action beiween the lame and the surface of the analytical
[ support facing which the mask is to be placed.

: ¥hen the projecting element is constituted by an element with an

elongate shape or is constituted by a protuberance in the shape of a tru
Encated parallelepiped, said projecting element has am upper surface coin
<iding with the portion of the lower surface of the mask from which it e
'merges, and a lower surface that is separate from the upper surface alon
EQ at least one slope to the horizontal, the lowest point of said slope 1
‘ocated in the proximity of said lower orifice of the opening of each lan
Ee being the point that is closest to the analytical support facing it an
d in the proximity of which it is brought when in the position of use.

E The projecting element comprising a slope emerging from the lower
r face of the mask can advantageously allow deposition and distribution o
Ef reagents loaded into the mask by displacing the mask along a zonme of t
the analytical support that comes to face the lame or lames of the mask i
En a plane that is horizontal with respect to this support.

[ In a further embodiment of the invention, the mask is provided wi
0
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‘th one or more lames each comprising a projecting element emerging benea
Eth its lower surface, sald projecting element including a hollow sphere

rthe cavity of which is intended to receive a reagent, and the dimensions
E of which are adapted to the width of the zone of the analytical support
. that has to be covered by the reagent, said reagent being held in the s
@here cavity by capillary action and distribuied over the analytical sup
port as the mask is displaced, via a hole formed in the sphere. Such a

'mask will also have the characteristics defined above for the projecting
E elements with an elongate shape.

[ In a particular embodiment of the invention, the lower and upper

Esurfaces of the mask are completely parallel to each other, away from th
e zones constituting the lanes, namely away from the zonmes comstituting

Ethe slopes of the lanes.

[ In the context of the embodiments of the invention described abov
Ee, the slope coincides with the lane at each lame of the mask regardless
r of the shape of the projecting element.

E Alternatively, the slope can extend over only a portion of the la
me. As an example, the lane comprising the lower orifice at the lowest

'point of its slope can be extended beyond said slope, for example inah
Eorizontal plane. In a further variation, the slope can be constituted b
oy a plurality of slopes.

E When a mask in accordance with the invention is used im associati
‘lon with a support for analysing biological samples, for example an elect
Erophuresis gel, this mask is brought “into the proximity of” the analy
rtical support: this means that the mask does not come into contact with

Ethe zohes of the support onto which the reagents are to be deposited and
 distributed (the reagent inmcubation zones) and that the reagent or reag
Eents deposited on said support are held by capillary action between the

lanes of the mask and said analytical support, which allows them to be d
0



(49) JP 2004-37445 A 2004.2.5

[istributed over the predetermined zones of this analytical support locat
Eed facing the lanes of the mask during its displacement parallel to the

ranalytical support, above that support. The above absence of contact is

Eﬁore specifically, in particular embodiments of the invention, an absenc
e of contact which follows the initiation of the descend of the reagenis
E tfo allow their deposit on the analytical support, this descent indeed i
mvolving, according to a particular embodiment of the imveniion, a brief
" contact with the amalytical support, as described and illustrated herea
Efter.

[ The slope formed at the projecting element of each mask lane is s
hch that its point said to be the lowest is the point that is closest to
[ the horizontal plane constituted by the analytical support im the posit
Eiun of use. As a result, the point termed the highest point of the slop
¢ of said lane is the point furthest from the horizontal plane constitut
Eed by the analytical support in this operational position. The lower fa
ce of each lane of the mask facing the support is thus inclined with res
?ect to the horizontal.

[ During distribution of the reagents deposited on the amalytical s
‘upport, the positionm of the lames with respect to the horizontal plame o
Ef the analytical support and the position of the lower orifice of the op
‘ening associated with each lane ensures that the reagents reach the lowe
Est point of the slope of the lame, as at that point, the capillary force
's exerted on the reagents are at their greatest.

E The liquid constituting the reagent can be distributed over the w
thole of the lanme or over only a portiion of the lane.

: The reagent or reagents can be deposited or distributed using the
 mask of the invention in a conirolled manner over the delimited Zones o
Ef the analytical support without establishing any contact between the la

mes of the mask and the analytical support.
0
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[ Away from the zones of the analytical support that come into line
E with the lanes of the mask during use, contact can be established betwe
‘en the mask and the analytical support since on moving, the mask can sli
Ede parallel to the analytical support along this support without damagin
€ it.
E In one particular embodiment of the invention, neo point of the ma
sk comes into contact with the amalytical support during use, with the p
'ossible exception of zomes of the mask that allow it to be positioned in
E the proximity of the amalytical support.

[ Preferably, when the mask has to be supported to position it in t
@e proximity of the analytical support, this is accomplished away [rom s
‘aid analytical support, for example on the plame (or plate) om which the
E support is deposited.

[ When considering the upper surface and the lower surface of the m
Eask, of the lanes or the slopes, these notions are considered to be made
r with reference fo the position of the mask above an anmalytical support

Ethat is itself in the horizontal position. In other words, the lower su
rface of the mask and the lower surface of each lane or each slope are f
‘acing the surface of the analytical support whenm the mask is inm the posi
Etiun of use. The horizomtal plane with respect to which the slope of th
‘e projecting element is defined can thus be that of the analytical suppo
Ert when it is used in a horizontal position.

[ The invention also concerns a mask the use of which to deposit an
Ed distribute reagents on an analytical suppert calls on the principle of
r the invention, namely holding the reagents by capillary aciion between

Ea slope defined in the mask and a zone of the analytical support facing
said lane, said mask being distinguished from the mask defined above in

Ethat the slope constituted in each lane of the mask is produced by the i

Mclination conferred on the mask with respect to the analytical support
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during its use. The lower surface of the mask in this case is parallel
Eto the lower surface of the projecting element which comes to face the a
malytical support, the slope resulting from the inclined position of the
E mask ®ith respect to the amalytical support.

[ In the context of this particular embodiment, the characteristics
E of the lanes defined for masks wherein the slope is integrated into the
 lane are transposable when the slope is constituted by using the mask i
En an inclined position with respect to the anmalytical support.

0 When the lane is elongate in shape, it can have a parallelepipeda
(1 shape, its shape delimiting the zone for holding the reagents by capil
Elary action beiween the lane and the amalytical suppert. When in use, t
he opening traversing the mask is located at a point on the lane that is
E in the proximity of the lowest point of the slope formed by the relativ
¢ inclination of the mask with respect to the amalytical support.

: The mask of the invention has dimensions that are compatible with
 the dimensions of the analytical support on which the reagents are to
Ebe deposited and distributed and the lanes of this mask have shapes and
dimensions that are compatible with the volume of the liquid reagent tha
't is to be deposited and distributed on the amalytical suppert and with
Ethe shape and the dimensions of the delimited zones on the analytical su
‘pport on which said reagents are to be deposited and distributed, [or ex
Eample with a view to their incubation with the constituents of the biolo
gical sample.

E To deposit and distribute one or more reagents on the biological
rsample analytical support when the mask and the analytical support are d
Eispnsed parallel to each other, the mask is displaced in a horizontal pl
rane above the plane of the analytical support from the zone of the anmaly
Etical support at the level of which the mask is initially positioned and

. ¥hich corresponds to the initial deposition point of the reagents, to d
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[istribute the reagents on the zones of the analytical support coming to

Eface the lanes of the mask.

[ To deposit and distribute one or more reagents on the sample anal
Evtical support, when the slope of the lanmes of the masks does not result
 from the structure of the lanes bui from the inclination endowed on the
E mask with respect to the analytical support (or vice versa), the mask i
s displaced in a given inclined plane employing features that are idenii
Ecal to those described for the mask in which the lanes comprise a slope

[in their struciure.

[ Each displacement permitting passage of the mask above the totali
Etv of the delimited zones of the anmalytical support that are to receive

'the reagents is termed a “sweep” . A first sweep can, for example, be

Ecarried out from the zome corresponding to the anode of an electirophores
ris support towards the zone corresponding to the cathode of such a suppe
Ert, or in the opposite direction from the cathode to the anode, to cover
¢ the whole of the delimited zones that have to receive the reagents, the
Ese zones corresponding to the electrophoretic migration lanes in the cas
& of an electrophoresis support (such as a gel). In the following paragr
‘aphs, according to the above indications, when the amode is referred to

Ein order to locate the deposit of the reagent or the moving direction of
[ the mask with respect to the amalytical support, it must be understood

Ethat this location or this movement cam, opposite, be performed starting
[ from the cathode.

E During its displacement by sweeping the predetermined surface of

rthe analytical support after loading the reagents into the opening assoc
Eiated with each lame, the mask of the invention can thus deposit and dis
rtribute said reagenis over the totality of the predetermined zones on th
Ee analytical support for all of the test biclogical samples found in the

 direction of displacement of the mask.
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[ Thus, it becomes unnecessary to multiply pipetting of each reagen
Et for each sample to be treated. The number of pipetting operations to
be carried out corresponds to the number of reagents that have to be dep
osited over one ro¥ of the analytical support and thus normally correspo
mds to the number of openings provided in the mask when all of the lanes
E of the mask are used.

[ Further, the quantity of each reagent loaded into the mask can be
" considerably reduced compared with the quantity of each reagent normall
E& used when each reagent has to be loaded for each of the samples presen
't on the amalytical support.

E By vay of example, if the mask of the invention is imtended to de
posit and distribute reagents to carry out immuncfixation to detect part
Eicular constituents of a biological sample that has already been analyse
d by electrophoresis, when using 6 reagents for each test sample (i.e.,
Egenerally a fixative that is capable of fixing the constituents of the s
agple to produce a reference profile on the electrophoresis support, and
E specific anti-IgG, IgA, IgM, k and | antiserums), the quantity of each
reagent loaded inte the mask is reduced by 4.5 times compared with the g
‘uantity loaded for each sample to be treated when using a fixed mask suc
b as that described in EP-BI-0 526 271.

[ The quantity of each reagent loaded onto each lane of the mask is
E determined as a fumction of the dimensions of the imcubation zone to be
. covered using this reagent, for example as a function of the number of
Erows of samples found in the direction of displacement of the mask. Whe
m the mask is used to deposit and distribuie reagents for immunofixation
E, the incubation zone comprises or coincides with the zone of the electr
ophoresis support that comprises the electrophoretic profile for the sam
?les to be analyzed.

[ By way of example, a mask comprising three groups of six lanes ov
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‘ler a row can be used to carry out immunofixatiom of nine samples, or eve
En 12 or 18 samples (distributed, for example, in rows of 3 different sam
iples, each sample occupying 6 lanes of the anmalytical support for elecir
Eophnresis and thus of the mask).
[ The mask is advantageously loaded with a quantity of reagents suc
? that each predetermined zone on the analytical support on which the re
agent has to be distributed is already homogeneously covered with that r
'eagent, in one sweep. To determine the loaded volume of each reagent, w
Ee take into account the path of the mask per sweep of the analytical sup
‘port and of the width of the zone to be covered on the analytical suppor
Et. Generally, the quantity of each loaded reagent varies between 4 ml a
md 15 mwl, and is a quantity of 15, 10, 8, 6 or 4 ml per reagent, for exa
hple.
[ By way of example, we observe that a volume of 4 ml of reagent is
E sufficient to cover an amalytical support surface of 175 mm?, in a howo
genecus manper, corresponding to a distribution of reagent of 0.02 ul/mm
Ez of analytical support.
[ Preferably, the mask of the invention is a rigid mask, or stiffen
'ed by association with stiffening means which can, for example, particip
Eate in positioning and/or guiding the mask.
[ The choice of material used to produce the mask is not limited in
E principle.

The mask can, for example, be produced from a material that can b
e moulded to produce a swmooth surface, in particular a plastic material.

rials suech as polycarbonate, polymethacrylate, polyethylene, crystalline
 polystyrene, and Plexiglas.

E The mask of the invention can be disposable.

[ The stiffness conferred on the mask can allow it to be displaced
0
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[ The material may be transparent or translucent; examples are maie
[
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in a predetermined plane, which may be horizontal or inclined, with resp
Eect to the analytical support, when associated, for example smap fitted,
[ into suitable positioning means and appropriate guide means.

E In a preferred embodiment of the invention, a mask with the chara
cteristics defined in the foregoing pages comprises a plurality of mutua
Elly parallel lanes distributed over the length of the mask.

[ ¥hen, as is most frequently the case, the mask comprises a plural
'ity of mutually parallel lanes, the distance between the lanes (inter-la
Ene distance) is determined as a function of the number of lanes on the m
‘ask, and the necessity of preventing any interactions between the reagen
Ets, in particular between the fixative and the antiserums.

[ Advantageously, the distance between the different parallel lanes
E is constant. This distance can be small, for example less than 3 mm, i
m particular of the order of 2.5 mm, preferably 2 mm or more, in particu
Elar to prevent any inieraction between the fixative and the antiserum of
¢ the neighbouring lane.

E The widih of the zome of the analytical support at which distribu
tion of each of the reagents has occurred is at least equal to the width
" of the mask lame brought to face that zome.

E By way of example, the width of the lame and the width of the inc
wbation surface, which can correspond with the distribution of the elect
Erophuretic profile on the analytical support, are similar and about 2.5

mm. In a further example, the width in questionm is 3.5 mm.

E To prevent an interaction between neighbouring reagents, it is al
80 possible to dispose the lanes of the mask to prevent overlapping of t
?e different zones for depositing the reagents or of any possible diffus
rion zones for the reagents deposited on the analytical support, or it is
E possible to to carry out the loading of the reagents and their descent

©on the analytical support in such a way that a possible interaction is p
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revented. Some embodiments to enable loading and descent of the reagenis
E are described hereafter, including for example but not necessarily, a |
oading step outside of the anmalytical support, which permits to aveid su
Ech type of interaction but permits to maintain the lanes parallel and al
rigned.
: Regarding the above discusses interactions, it is appropriate in
particular, to ensure that the reagent intended for producing the refere
'nce profile for each sample does not interact with the specific reagents
E (in particular antiserums), which could falsify detection of particular
" constituents of the sample.

[ To this end, when specific means are present in the structure of
‘the mask, a first embodiment of the mask comprising a plurality of mutua
Ellv parallel lanes distributed over the length of the mask with a consta
mt spacing consists of providing a first series of mutually parallel lan
Ees distributed over the length of the mask and a second series of mutual
(ly parallel lanes that are parallel to the first series of lanes and whe
Erein the lower orifices are located in the same horizontal plane, this s
econd series of lanes forming an aligonment that is offset with respect t
‘o the alignment formed by the first series of lanes.

E In a variation of the mask, the offset aligument of the second se
ries of lanes is replaced by increasing the spacing between said lanes o
1 said first series and the other lanes of said second series.

[
[ The offset of the second series of lanes or the spacing of this s
Eeries of lanes compared with the lanes of the first series is intended t
0 prevent interaction between the reagents of the second series of lanes
E and those of the other lanes during deposition onto the analytical supp
ort. In general, these offset lanes or more spaced lames are intended t
'o receive a fixative for immunofixation, capable of fixing proteins of t

[
he electrophoretic profile to produce a reference profile.
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¥hen the mask does nmot contain a series of offset lanes or a seri

es having a different spacing compared with that of the other lanes, the

interaction between the reagents in question can be avoided, if necessa
Iy aid for example, by carrying out loading and deposition of these reag
ents onto the amalytical suppori separately in iwo sweeps.
E As an example, the fixative is deposited on the anode side of the
. electrophoresis support, then distributed by sweeping before loading wi
"th the antiserums, for example inm the anodic but offset position, for ex
Eample about 5 mm further towards the cathode with respect to the positio
n of the first loading run. Alternatively, the antiserums canm be loaded
E onto the cathode position.
[ Having recourse to a two-stage loading is however not always requ
Eired. especially when the loading procedure of the reagent does not lead
[ to a disturbing interaction between the reagents. Such interaction can,
E for example, be prevented even if all the reagenis are loaded simuliane
ously oufside of the surface of the analytical support and when the simu
Eltaneuus descent of all the reagents can be performed on the analytical
support without creating a disturbing interaction.
: ¥hen the mask is produced so that the slope of the lanmes results
Efrum the inclination of the mask with respect to the amalytical support
‘and not from the structure of the lanes, the offset of the lames or grou
bs of lanes is not necessary, and the reagents can then be loaded and de
posited in several stages depending on their nature.
E The mask of the invention can be produced so that the lanes are o
rganised into a plurality of groups, each group, for example, being cons
Etituted by a lane positioned in an offset manner with respect to the oth
er lanes aligned with respect to each other, and by the aligned lames pr
Eeceding the next offset lane.

[ Further, the mask of the invenmtion is such that its structure, an
0
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d if necessary the conditions of its use, allow the deposition and disir
Eibutiun of the reagents without interaction between the different reagen
'ts deposited on the different zones of the analytical support.

E In particular for the zone for initial deposit of the reagents on
rto the analytical support, it has been observed that prior to their dist
Eributiun, there is a localised diffusion phenomenon of said reagents on
rthe analytical support.

: To avoid any consequences of localised diffusion phenomena regard
Eing the reagenis on their deposition, it is advantageous to choose to de
‘posit reagents with a wmask away from the zone of the amalytical support
Ethat is susceptible of carrying the constituents of the samples to be de
‘tected, thus for example away from the zone comprising the electrophoret
Eic profiles.

[ In the case of immunofixation, said reagents are, for example, de
@usited in a zone located away from that corresponding to the electropho
retic profile, for example on the anode side of the support with respect
E to these profiles.

0 Advantageously, the mask of the inmventiom is such that the openin
'g traversing it from onme side to the other is perpendicular to the upper
E and lower surfaces of the mask.

[ The shape of the openings of the mask must allow a sufficient qua
Entitv of reagents to be deposited therein to allow deposition and distri
ution of this reagent over the whole of the predetermined zome of the a
Enalytical support without having to reload the mask with said reagent.

[ Further, the shape and location of this opening is compatible wit
@ depositing and holding by capillary action a given quantity of reagent
r between the lanme of the mask and the anmalytical support, until the quan
Etity introduced during the operation for distributing the reagent on the

- analytical support is exhausted.
0
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[ ¥hen depositing reagents on the analytical support, when the mask
E s loaded above the analytical support with the filling of the lanes be
ring carried out as the reagents are loaded, it is appropriate to provide
E a seal between the mask and the end of the pipette or any other means u
sed to load the reagents into the mask.

: The volume of the opening can be designed to allow loading of the
. reagents externally of the analytical support, the reagents in this cas
'e having to be retained by capillary action in the opening in their enti
Erety. until they are deposited on the analytical support. In this case,
[ the mask is then positioned to ensure deposition of the reagents it con
Etains, on the analytical support. This positioning must thus ensure tha
[t contact is established between the liquid and the analytical support,
@ussibly using particular features.

[ Advantageously, in each lame, the opening can receive the excess
Ereagent over the quantity of reagent required for the reaction.

[ The mask of the invention can employ reduced quantities of reagen
Ets, for example about 15 ml or 10 ml. However, the dimensions of the op
ening traversing the mask and intended to receive these reagents can be
'determined to allow a quantity of reagents that is higher tham the effec
Etive quantity employed to be accepted. As an example, the volume of the
" opening can accept a quantity of reagent of up to about 30 ml.

: The geometrical characteristics of the mask, in particular the nu
mber of lanes and the distance between the lames (inter-lame distance) a
Ere adapted to the number of deposits, to their width and to the spacing
of these deposits, formed in rows on the analytical support. The mask of
E the invention has thus a sufficient length to comprise several lanes fo
rmed in a row, and a limited width (smaller) with respect to the length
'of the electrophoretic migration lane of the imcubation surface of the a

[
Mmalytical support facing this lane when the mask is displaced when orper
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lated.
E It is understood, and this constitutes a characteristic of the pr
esent device, that the same mask can be used to produce a plurality of r
Eows of deposits with the same number and dimensional characieristics on
rthe same gel. These rows of deposits have been produced on the analytic
Eal support in rows that are mutually parallel, and perpendicular fo the
direction of electrophoretic migration.
E Advantageously, the geometry of the mask of the invention allows
deposition and holds the reagent by capillary action between each lame o
'f the mask and the analytical support, when the distance between the mas
Ek and the analytical support is 2 mm or less, preferably in the range 0.
1 to 1.5 mm. This distance between the mask and the analytical support
Evaries depending on the point on the mask under comsideration; in partic
mlar, this distance is preferably about 0.1 to 0.5 mm at the point on th
Ee mask that is closest to the support (corresponding to the lowest point
r on the slope of the lame or the slope of the mask) and this distance is
E preferably less than 2 mm, advaniageously less than 1.5 mm or less, at
the point on the mask that is furthest from the analytical support (corr
'esponding to the highest point of the slope of the lane or the slope of
Ethe mask).
[ Within these limits, the inclination of the slope must be such th
at the spacing of the mask from the analytical support is compatible Wit
h the capillary forces that maintain the reageni between the lane and ih
Ee analytical support.

By way of example, a mask of the invention is produced so that th
e lanes are separated from each other by a distance of 1.5 mm or more.
Preferably, the distance beiween the lanes is 2.5 mm. The lane width is
E advantageously 2.5 mm.

[ The mask lane reserved for the fixative can also be offset; for e
0
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xample, it can be in a position that is closer to the amode than the oih
Eer lanes, when the mask is in the position of use, in the proximity of a
m analytical suppori constituted by an electrophoresis gel.
E A particular mask is characterized in that the lame intended for
fixative is not aligned with the other lanes and is offset compared with
E the alignment formed by the others, by a distance of 5 mm, preferably 6
r to 7 mm.
: A particular mask that is suitable for the invention, and in part
Eicular a mask that is suitable for use with a 10 cm long electrophoresis
[ gel and with a width (between the anode and cathode poles) of about 8 ¢
Eﬁ is such that each lane of the mask has the following dimensions:
[+ length: 3 to 15 mm;
E+ width: 1 to 10 mm;
r+ inelination of the slope: lo to 100 to the horizontal.
E A particularly preferred mask that is suitable for use with the a
tbove gel is a mask in which each lane has the following dimensions:
+ length: 7 mm;
« width: 2.5 mm;
« inclination of the slope: Ho to the horizontal.

In these particular embodiments, the other characteristics of the
[ mask described above can, naturally, be associated with the particular
Echaracteristics given above. In particular, the inter-lane distance is
‘advantageously 2.5 mm and/or the offset between the aligmment of the lan
Ees for the specific reagents and the alignment of the lanes for the fixa
rtive is 6 to 7 mm.
E Again, in a particularly advantageous embodiment of the imvention
, the mask is such that the opening that traverses it having the charact
Eeristics given above in that regard has a conical portion forming an ang

e of about 50o.
0
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[ In the context of the different embodiments of the imveniion, the
E thickness of the mask is advantageously in the range 1 to 10 mm.

[ ¥hen the mask of the invention is used to deposit and distribute
Ethe reagents on the electrophoresis support, it can again be characteriz
ed in that it is compatible with the characteristics of localisation of
Ethe biological samples separated on the electrophoresis support; in part
ricular, said mask can:

'+ align the rows of lanes on the mask, perpendicular to the direction o
Ef electrophoretic migration;

[+ position the mask in the proximity of the analytical support, to hold
E the reagents by capillary action between the lanes of the mask and the
lanalytical support;

E+ position the mask transversely with respect to the direction of elect
rophoretic migration to allow the alignment of the rows of the electroph
Eoretic migration carried out on the analytical support with the rows of
rthe mask lanes.

E For use with different analytical supports, and by way of example
» a mask in accordance with the invention can comprise in the range 1 teo
" 24 lanes, preferably in the range 6 to 24 lanes, in particular 6, 9, 12
, 15 or 18 lanes.

[ If intended for use in an immunofixation reaction following elect
Erophuretic separation, a mask comprising 18 lanes can deposit, for three
( different samples occupying the same row of the electrophoresis support
E, and for a given mumber of rows of samples (for example 2 or more, in p
rarticular 3 or 4), a fixative to produce a reference profile and 5 speci
Efic reagents such as antiserums, in particular anti-IgG, anti-IgA, anti-
1gM, anti-k and anti-1, for each sample. It is also possible to produce
E a mask with 6 or 12 lanes using the same features.

[ The invention also concerns a mask as defined above, associated w
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[ith positioning means intended to hold the lower surface of the lames of
E the mask in the proximity of the surface of the analytical support clos
¢ to which the mask will be brought to deposit and distribute the reagen
Ets on the analytical support.

[ Suitable positioning means can be constituied by abuiments that c
Ean rest ol the analytical support away from the incubation surface compr
rising the biological samples, the dimensions of these abutments being su
Ech that the mask does not come into contact with the analytical support
over its portion corresponding to the incubation surface of the reagenis
[

[ The positioning means can also be associated with means for guidi
g the mask to allow it to be displaced in a controlled manner above the
E analytical support, in accordance with the foregoing.

[ Thus, in a further aspect, the invention provides a device for de
@usiting and distributing one or more reagents on an analytical suppori
for biological samples, comprising:

Ea) a mask as defined above;

b} means for positioning and guiding the mask allowing the mask to he po
'sitioned so that the mask is held in the proximity of the surface of the
E analytical support and allewing the mask to be guided by sweeping the s
lurface of the amalytical support, in a horizontal plane parallel to the
Esurface of said support, to allow to deposit and distribute the reagents
. over each of the determined zones of the analytical suppoert coming inio
E line with the lanes of the mask.

[ In a variation of the invention, the mask used is such that the s
Elope of the lanes results from the inelination of the mask with respect
rto the analytical support. In this case, the invention provides a devic
Ee for depositing and distributing one or more reagents on an analytical

support for biological samples, comprising:
0
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‘a) a mask as defined above;

Eb) means for positioning and guiding the mask allowing the mask to he po
sitioned so that the mask is held in the proximity of the surface of the
E analytical support and allewing the mask to be guided by sweeping the s
mrface of the amalyiical support, in a determined plane inclined to the

Esurface of said support, to allow to deposit and distribute the reagents
 over each of the determined zones of the amalyiical support coming into
" line with the lames of the mask.

E In a particular embodiment of the invention, the device defined a
bove is such that the means for positioning and guiding the mask can est
Eablish a distance between the amalytical support and the point on the ma
sk that is closest to sald support (corresponding to the lowest point of
E the slope} that is in the range 0.1 mm to 0.5 mm, and a distance of les
s than 2 mm, preferably 1.5 mm or less, from the point furthest from the
E mask and the support (corresponding to the highest point of the slope).
[ The distance between the analytical support and the point on the

Emask that is closest to said support is preferably 0.5 mm.

[ The means for positioning and guiding the mask of the invention ¢
‘an be any suitable means, if appropriate present in an electrophoresis i
Enstrument. A course limiter can, for example, be an abutment.

[ The guide means advantageously comprise a course limiter to delim
Eit the mask displacement course.

[ In one particular embodiment of the invention, the positioning an
Ed guiding means can allow automated displacement of the mask along the a
malytical support. However, the mask of the invention can readily be ma
Enuallv displaced, to cover the whole of the determined zones on the anal
ytical support with the reagents contained in the mask by sweeping, if a
?prnnriate by means of a plurality of cutward-and-return displacements.

[ The invention also concerns a method for depositing and distribut
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ing one or more reagents on an analyiical support comprising biological
Esamples, the method comprising the steps of:

[+ positioning a mask as hereinbefore defined or a device as defined abo
Eve in the proximity of the analytical support;

r+ loading the reageni or reagents onto the mask to deposit the reagent
Eur reagents onto the anmalytical suppert, holding them between said suppo
rt and the lanes of said mask by capillary aciion;

'+ displacing the mask by sweeping the analytical support to allow distr
Eibutiun of the reagent or reagents on the analytical support inio the de
Nimited zones of sald support, the reagent or reagents being distributed
E in a quantity sufficient to allow their interaction with the comstituen
'ts of the biological samples present on said analytical support.

E When the lanes of the mask comprise a sloped portion, the mask is
[ displaced in a horizontal plane with respect to the plane of the analyt
ical support above the support and parallel to the support.

[
[ ¥hen the lanes of the mask do not comprise a slope and are theref

Eore positioned in an inclined manmer with respect to the anmalytical supp
©ort to produce the slope, the mask is displaced parallel to the plane of
" the analytical support that is itself in the horizomtal position if the
E mask 15 inclined.

[ ¥hen the mask is positioned in the proximity of the analytical su
bpurt, and as soon as the reagents come into contact with the analytical
[ support, it can be displaced immediately by sweeping above said amalyii
Ecal support.

[ ¥hen the reagents are distributed over the determined zomes of th
Ee analytical support, for example over zones corresponding to the electr
ophoretic migration lanes of the biological samples, these zomes constit
?te the incubation zones for sald reagents with the constituents of the

samples.
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[ One advantage of using the mask of the invention lies in the fact
E that when distribution is terminated, the mask can immediately be remov
‘ed from the delimited zones constituting the incubation zonmes of the ana
Elvtical support, the quantity of reagent loaded into the mask having hee
m exhausted.

E One further advantage linked to the use of the mask of the invent
rion is to allow uniform distribution of the reagents over the incubation
" zones.

E Advantageously, an excess quantity of reagenmt is used with respec
't to the quantity required to cover the zones of the amalytical support
&here incubation between the comstituents of the samples and the reagent
s takes place. An excess of reagent is a quantity more than that distri
Ebuted by a single passage (one sweep) at a sweep rate over the analytica
i1 suppert of about 2 cm/s.

: The quantity of reagent left on the analytical support per unit a
rea of swept surface depends on the surface area and in particular on th
Ee sweep length. It rises as the sweep rate reduces.

[ The rate of displacement of the mask with respect to the analytic
‘al support is normally in the ramge 0.5 to 2 cm/s.

E By way of example, to distribute the reagents on an electrophores
‘is support with a width of 8 cm determined between the anode and cathode
E (corresponding to the sweep length), two displacements each comprising
‘an outward and a return trip can be carried out, each displacement takin
Eg about 3 seconds. In this case, a quantity of reagent per labe in the
range 6 ml to 10 ml can be deposited.

E At slow rates, l.e., at about 0.5 cu/s, and for a lane width of 2
5 mm, a reagent in a quantity of 3-4 ml introduced beneath the lanme wil
El be exhausted after a path of 70 mm.

[ For 2.5 mn wide lanes and with a sweep path for the mask of 70 mm
0
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[ compared with the analytical support, the volume of reagenti advantageou
Esly emploved is about 8 to 10 ml/lane.

[ ¥hen the first sweep has been carried out, some reagent is left u
Ender the lane even if the displacement is slow, at 0.5 cm/s, and especia
(Ily if the displacement is at am average rate of 2 cm/s.

E Other sweeps will be necessary to complefely exhaust the reagents
 introduced. The number of sweeps can vary as a function of the volume
'of reagent introduced into each lane.

E In practice, the volume of each reagent emploved is such that 4 s
'weeps are sufficient to exhaust the reagent.

E With 10 ml loaded into each opening, the mask then, for example,
undergoes 2 outward and return irips for a sweep length of 70 mm. Once
Eall of the reagents have been distributed onto the surface after these 4
[ passes, the mask is withdrawn with no risk of unintentional distributie
En and the incubation phase proper is commenced.

[ According to a particular embodiment of the invention, two sweeps
E (one XXX outward-and-return displacement) to distribute the reagents on
. the analytical support. Even if after the sweeps, a small quantity of r
'eagent remains on the analytical support, it is not mecessary to remove
Eit before incubation. The operating conditions of the mask enable a unif
‘orm distribution.

E If the sweep length is reduced, the quaniity of reagent distribut
‘ed per lane is advantageously reduced.

E We indicated above that the mask used to carry out the method for
r depositing and disiributing one or more reagenis on an analytical suppo
Ert s advantagecusly a mask in which the lanes intended for the fixative
r capable of fixing the constituents of the biological samples to produce
" a reference prefile are offset with respect to the other lames, as desc

[
ribed above,
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This offset between the fixative lane and, [or example, the lanes
intended for the specific antiserums, aveids am interaction between the
reagents when being deposited on the anmalytical support. This offset i
3 particularly justified when all of the reagents are loaded onto the ma
sk and deposited together.

E Alternatively, for example when the lames intended for the fixatl
ve are not offset, the mask is loaded in two rums, to deposit firstly an
'tiserums and then the fixative. This two-step loading can alternatively
E be carried out by initially loading and depositing the [ixative then lo
‘ading and depositing the specific reagents.

E Alternatively also, the loading can be carried out in one step, i
f the conditions for the deposit of the reagents on the analytical suppo
Ert are such that they do not lead to interactions between the reagents,
rin particular between the specific reagents and the fixative if any.

: ¥hen the mask is such that it has to be used in an inclined posit
rion to produce the slope in the lanes compared with the analytical suppo
Ert, the lanes are not offset from each other, but loading of reagents wh
dch must not be allowed to interact (for example, fixative and antiserum
's} is carried out im either in two stages: the initially loaded reagent
Eis distributed by sweeping prior to loading the reagent (for example ant
iserum) loaded in a second stage, or in conditions allowing to avoeid dis
Eturbing interactions when depositing the reagents on the analytical supp
lort.
E In a particular implementation, the deposition and distribution m
ethod of the invention is carried out so as to load the mask with the re
Eagents away from the zone of the surface of the analytical support compr
rising the biological samples.

: When carrying out this loading, which takes a certain amount of t

[
dime (30 seconds to 2 minutes), the zome of the amalyiical support covere
0

{
L
L
{
L



(69) JP 2004-37445 A 2004.2.5

'd by the reagents at this location is wider thanm the lame itself as a re
Esult of diffusion. This diffusion could cause abnormal enlargement of t
the profile, revealed after incubation of the reagent with the constituen
Ets of the biological sample, should this loading be carried out vertical
ly to a zone comprising a profile of the constituents of the samples tha
Et are to be revealed.

[ If the mask is loaded away from the zomes of the analytical suppo
'tt comprising the constituents of the samples, this disadvantage resulti
Eng from diffusion of the reagenis from the deposition zone does mot occu
r.

[ When the size of the surface of the analytical support allows it,
[ sald loading can be carried out in the anode portion beyond the zone in
E which the electrophoretic migration profiles for said samples are locat
¢d. The loading can alternatively be carried out in the cathode portion

Ebevund the zone in which the electrophoretic migration profiles for said
[ samples.

E ¥hen the size of the surface of the anmalytical support does not a
110w such deposition beyond the zone containing the sample electrophoret
"ic migration profiles, the mask can be loaded outside the support surfac
Ee, for example onto a thin sheet of plastic, this sheet coming inte cont
‘act with the analytical support and in the plane of the surface of this

ESUppﬂrt but extending beyond this surface.

[ The invention also concerns a method for depositing and distribut
Eing ohe or more reagents on ah analvtical support comprising biological

rsamples, the method comprising the steps of:

E+ loading the reagent or reagents onto the mask to allow the reagent or
. reagents to be deposited on the analytical support, and being held beiw
Eeen sald support and the lane or lanes of said mask by capillary action,

.+ positioning a mask as hereinbefore defined or a device as hereinbefor
0



(70) JP 2004-37445 A 2004.2.5

‘e defined in the proximity of the amalytical support;

E* displacing the mask by sweeping the analytical support to distribute
'the reagent or reagents on the anmalytical support in delimiied zones on
Esaid support, the reagent or reagents being distributed in a quantity su
ifficient to allow them to interact with the constituents of the biologic
Eal sauples present on said analytical support.

[ The features indicated above for carrying out the deposition and
'distribution methed are applicable in this instance.

E In this implementation of the mobile mask loaded prior to positio
ming it above the amalytical support, all of the reagents have been inir
Eoduced into the upper orifices of the openings associated with each lanme
[ of the mask, which then act as reservoirs. These reagents are held in
Ethem due to capillary action despite the presence of a lower orifice for
[ each opening.

: In the configurations described above, when the mask is loaded ab
ove the analytical support, the mask already having been placed at the r
Eequired distance (about 0.5 mm for the lowest point) from said support,
the reagents are introduced directly between the lanes of the mask and t
'he anmalytical support.

E To this end, during the phase for expelling the reagent that has
been held in the tip of the pipette, a seal is provided between the end
Eut this tip and the upper orifice of the mask, for example by holding th
‘e pipette in the vertical position with the tip bearing lightly against
Ethe bottom of the opening in the mask in the comical portion close to th
¢ lower orifice of the opening. When this lower conical portion is exie
Ended by a cylindrical portion, the diameter of this latter (for example
0.8 mm) does not allow passage of the pipeite tip. This ensures “force
'd” expulsion of the reagent via the lower orifice of the opening associ

[
ated with the lane, the droplet that beads out from this lower orifice ¢
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‘oming into contact with the analytical support located in iis proximity
E(U.E mn) and distributing itself by capillary action between the lane an
d the support. When the pipette tip/upper orifice seal is not obtainmed,
E the reagent remains in the upper orifice and does not descend onto the
ranalytical support.

: This is precisely the case when the seal is provided but when the
 lower orifice is not in the proximity of the amalytical support surface
', i.e., when loading is carried out away from the analytical support.

E Under these conditions, the droplet that has beaded out (but has
not fallen because of its very small volume of 10 to 15 ml) and has rema
Eined attached by capillary action close to the lower orifice, rises into
[ the well constituted by the upper orifice when the “tip/upper crifice
Ecuntact” is destroyed by removing the pipette.

[ This particular implementation of the mask with loading prior to
@usitioning it above the analytical support has the advantage of being ¢
rapable of being carried out automatically, for example by means of the H
Evdraplus SEBIA automated insirument, removing the need for any manual pi
petting and further simplifying loading of the mask.

: The mask loaded with reagents distributed in the upper orifices a
Ecting as a reservolir can be kept in a moist chamber for a period of a fe
'w minutes to a few hours prior to use.

E Different means can be envisaged for bringing the reagents loaded
[ into the mask into deposition on the anmalytical support.

E In a first embodiment, the mask and mask holder assembly (the mas
k holder constituting a means for positioning the mask) loaded with diff
Eerent reagents is positioned above the anmalytical support by attaching i
it to a guide rail and bringing it into abuiment in the anode position.
'The mask assembly is covered with a small chamber (Figure 3} covering al

[
1 of the upper orifices and bearing on the periphery of the mask (a plan
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lar surface sealing against a plamar surface). This chamber is provided
with a fitting via vhich a small volume of air, 50 to 200 ml, is rapldly
[ injected (for example using a syringe). This increase in pressure in t
@e sealed chamber causes each of the reagents to bead out below the mask
 lanes and these reagents then touch the gel. Following this contact wi
Eth the analvtical support, they are simultaneously distributed between t
the lanes of the mask and the analytical support by capillary action. Th
'e surface of the anmalytical support is then swept.

E In a further embodiment, the mask and mask holder assembly that h
‘as already been loaded is positionmed above the analytical support by att
Eaching the mask helder to the guide rail and is brought inte abutment in
[ the anode position.

E The reagents can be caused to fall onto the analytical support fr
o the upper orifices of the mask that act as a reservoir by lntroducing
E, vertically into each of the upper orifices, a cylindrical rod with a d
iameter that is lower than that of the lower orifice of the mask (for ex
Eample 0.5 mm} constituted by a material with a hydrophilic nature (for e
Xample stainless steel) until the rod comes into contact with the analyt
"ical support.

E This rod can establish a junction between the liquid imtroduced i
mto the upper orifice and the amalytical support. All of the liquid int
Eroduced then descends by capillary action along the rod and distributes
itself between the lane and the amalytical support.

E The simultaneous descent of all of the reagents onto the analytic
ral support can be achieved by introducing a rod into each of the upper o
Erifices of the mask vertically and simultaneously, these rods of the sam
¢ length (5 to 10 mm) being rendered integral with each other, for examp
Ele by insertion into a rectangular Plexiglas plate with the same dimensi

ons as the mask and with a geometry such that it exactly reproduces the
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disposition of the orifices of the mask. When all of the reagents have
Ebeen distributed between the lanes of the mask and the anmalytical suppor
't, the Plexiglas plate provided with the rods is withdrawn and the mask
is swept across the gel surface.

In a further implementation of the inveniion, a third method that
: allows all of the reagents to be dropped simultaneously onto the gel co
msists of providing it with a mechanical impulse, after positioning the
'‘mask in abutment (especially in anodic or in cathodic abutment) above th
Ee analytical support. This impulse can, for example, be obtained by sna
‘p fitting the loaded mask into the mask support.
[
[ This impulse can project a drop of reagent, until then held by ca
pillary action in the reservoir of the mask, onte the amalytical support
E by inertia, and thus establishes a junciion between the lowest poini of
[ the mask lanes at the lower orifice of the lanes and the analytical sup
@urt so that all of the reagents located in the reservoirs are distribut
ed by capillary action between the mask lanes and the analvtical support
', The gel surface can then be swept.
C In a still further implementation, when the mask is loaded away f
‘rom the analytical support, after distributing the reagents imto the upp
Eer orifices and imstalling the mask above the amalytical support, the ma
sk is briefly brought into contact with the amalytical support at the lo
Eﬁest point of the slope of the lames. The purpose of such contact is to
C allow all of the reagents to fall onto the amalytical support before di
‘stribution is commenced.

E Once the loaded mask is in the position of use in onme of the abov
Ee implementations, 1.e., when each lane has received a predetermined qua
mtity of reagent, the mask is displaced parallel to the analytical suppo
'rt in the direction of electrophoretic migration, using guide means. Th

[
© result of this displacement is to entrain the liquid locaied between t
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he lanes of the mask and the analytical support by sweeping the surface
Eut the analytical support coming into line with the lanmes of the mask.
The liquid held between the mask and the analytical support by capillary
E action is entrained in particular due to the slope of the lames which e
mable that the reagent be brought at its lowest point during the displac
Eement and a certaln quantity of reagent is then deposited on the analyti
cal support into which it penetrates and remains. As sweeping progresse
's, the volume of liquid contained beneath the lane is consumed by penetr
Eatiun into the anmalytical support and reduces.

[ The invention alsc concerns a method for depositing and distribut
Eing reagents on an analytical support, in which the step for loading the
[ mask with the reagent or reagents is automated.

E In a further implementation of the invention, the step for displa
cing the mask for sweeping the amalytical support is automated.

: The method of the invention is advantageously carried out to dete
¢t biological sample constituents, previously separated by electrophoret
Eic migration, this detection possibly involving immunofixatiom, the reag
ents in this case being specific antiserums and preferably a fixative to
" produce a reference electrophoretic profile.

E Such a method of the invention canm be carried out under the usual
" conditions for carrying out electrophoresis and immunofixation techmiqu
Ees. The reagents used are the usual reagents, but these reagents are
[ advantageously being used in a quantity that is lower in the invention
Ecompared with the quantities normally employed.

[ The invention also provides a method for detecting the constituen
Ets of one or more hiological samples by immunofixation, comprising:

r+ carrying out electrophoresis of the biological sample or samples to s
Eeparate out the constituents;

.+ carrying out a method for depositing and distributing reagents on an
0
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‘electrophoresis support, preferably an agarose gel, in accordance with t
@e invention;
[+ incubating the biological samples separated by electrophoresis with t
@e distributed reagent or reagents to allow immunofixation.
[ Such a detection method can also be characterized in that it furt
?er comprises a step for revealing the constituents of immunofixed bhiolo
©ical samples and if appropriate, a step for quantifying the revealed co
'nstituents.
E These revealing and quantification steps can be carried out using
[ any known means.
E Advantageously, in the contexti of the imvention, the methods defi
med above can simultaneously analyse 3n, 2n or n biological samples resp
Eectively, 0 being a whole number representing the number of rows of depo
sits, using a mask with 18, 12 or 6 analytical lanes respectively. Pref
‘erably, o is 2, 3 or 4.

However, in principle, there is no limit to the number of lanes o
n the mask.

Because of the structure of the mask and the features of its use,
" the quantity of each reagent loaded onto each lane of the mask, i.e., i
Entrnduced inte each opening of each lane and held by capillary action be
meath each lane, can advantageously be reduced, and is, for example, les
Es than 15 ml/lane.  Preferably, the quantity is 10 ml/lane or less.
[ ¥hen the reagents are deposited on the analytical support, they ar
Ee in the liquid form. Thus, the invention comcerns the use of liquid re
ragents to load the mask. The inveniion also comcerns the use of a mask
Eloaded with liquid reagents, the mask then being freeze dried so that th
¢ reagents contained in the openings of the mask are freeze dried until
Ethe mask is used when the reagents are in the form of soluiions for the

deposition step.
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[ In a further aspect, the invention provides a kit comprising:
E* at least one mask as defined above;

[+ at least one amalytical support, in particular an electrophoresis sup
Eport.

Such a kit can also comprise:

E+ reagents for immunofixation of the comstituents of samples separated
by electrophoresis;

"+ a [ixative for fixing each sample of the ensemble of constituents sep
Earated by electrophoresis.

[ The kit can also comprise at least one comb for depositing sample
Es on the amalytical suppert.

[ If the mask has to be loaded away from the electrophoresis suppor
Et, the kit can comprise means, for example as described above, to cause
rthe reagents to fall from the openings in the mask onto the analytical s
@ppurt.

[ Stuch a kit 1s preferably suitable for simultaneous separation of
EQ or even 12 samples on each electrophoresis support, using a mask with
18 lanes.

: Preferably, such a kit can allow simultaneous separation of 18 sa
Ehples ol each electrophoresis support.

[ A kit in accordance with the invention can also contain indicatio
Ens relating to the use of the mask of the invention, for example in the
form of instructions for use including information regarding the quantit
Eies of reagents to be loaded onto the mask and/or on the conditiens for
displacing the mask, such as the sweep rate or the recommended number of
E SWeeps.

[ If need be, according to a particular embodiment of the kit of th
‘e invention, the mask is not with the analytical support which can be ob

[
tained independently.
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[ The mask of the invention can advaniageously be loaded with the r
Eeagen ts.

[ Further, the invention concerns an electrophoresis support for se
@arating at least 9 biological samples disposed in 3 rows of 3 samples,
for immunofixation, said suppori comprising at least 18 migration lanes,
E sald lanes being spaced from each other by a distance of 2 mm and being
r 3 mm wide, and the total length of the migration lanes being at most 63
" mm,

E Other characieristics, advantages and details of the invention wi
11 become apparent from the following description, made with reference t
Eo the accompanying drawings

[ In order that the reagents loaded in the mask wells may descent,
Ea pressure is applied on the mask holder. This causes a bending of the s
pring leaves 47 and the lowest part of the lanes, where the lower orific
Ee of the filling conduits 34 is situated, comes into coniact with the ge
1 (an abutment system permits to limit the bending in order not to damag
Ee the gel).

[ By releasing the pressure at the bearing zone 46, the mask is all
'owed to move up and returns to its initial position and the reagents con
Etained in the conduits 36 are distributed by capillarity between the low
‘er part of the lames and the gel.

: The mask is then moved forth and back by means of the handle 26.

[ The device shown in Figures 1 to 3 comprises a mask 10 in accorda
Ence with the invention, removably mounted on a support arm 12, substanti
rally in the shape of a C, which is attached to and guided in translation
E on a rall 14 of a slide 16 for positioning and fixing on a plate (not s
thown) that carries the amalytical suppert (for example agarose gel).

: Slide 16 extends over one edge of this plate parallel to the dire

[
ction of electrophoretic migration and comprises two transverse slots 18
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[ in which are engaged hollow pins 20 carried by a further slide 21 that
Eis integral with the edge of the plate, the hollows in pins 20 nesting i
mto dogs emerging from the migration plate (not shown) and associated wi
Eth screws 22 for adjusting the transverse position of slide 16 and thus
of mask 10 with respect to the plate and analytical support. This slide
E also includes screws 24 that can lock the slide after adjustment.

[ Rail 14 extends parallel to the direction of elecirophoretic migr
‘ation and is engaged in a corresponding groove at one end of arm 16. Th
Eis end carries a handle or rod 26 for translational displacement on rail
(14 in one direction or the other.

E In a variation, motorised means can be provided on slide 16 for a
utomated displacement of arm 12, for example an electrical motor the dri
Eve shaft of which bears on a toothed wheel or pulley co—operating with a
. chain or belt respectively, connected to arm 12.

: Mask 10 is fixed to arm 12 using any suitable means, for example
rah elastic smap fit as shown at 28, and is formed by a flat elongate sub
Estantiallv rectangular plate that extends transversely, i.e., perpendicu
lar to the direction of electrophoretic migration.

: This plate is held above the analytical support at a predetermine
Ed distance therefrom by projecting pins or blecks 30 formed on or fixed
to the lower face of arm 12 and which are intended to rest on the edges
Eut the plate described above.

[ The lower face of mask 10 comprises a series of oblique lanes (or
: ramps) 32, which are mutually parallel and arranged in two transverse r
o¥s that are mutually offset in a staggered patiern in the example shown
" These lames (or ramps) 32 extend parallel to the direction of elect
rophoretic migration and are all inclined in the same direction. Their
'lowest extremity comprises an orifice 34 for depositing the reagent on t

[
he analytical support. This orifice 34 is the lower orifice of a cond
0
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wit or passage traversing the mask 10 over its whole thickness and openi
Eng inte the upper face of the mask via an orifice 36 with a diameter tha
't is much larger than that of the lower orifice 34.

E In one embodiment of the invention shown in Figures 4 to 6, these
corifices 34 and 36 are the ends of small cylindrical conduits with a ci
Ercular cross section connected to each other via a truncated conical con
duit 38.

: The mask holder 12 and snap fitted mask 10 are attached to guide

Erail 14, and so transverse adjustment using screw 22 can bring the ramps
" of the mask into vertical alignment with the sample migration lanes, wh
Eich can be visualised by adding a suitable dye such as bromephencl blue

[to the deposited samples.

E The mask can be manually swept over the top of the amalytical sup
port using handle 26 or using the motorised means described above.

: As shown diagrasmatically in Figure 3, a cover 40 can be placed o
m the mask 10 and fixed thereon to c¢lose conduits 34, 36, 38 formed in m
Eask 10 in a substaniially sealed manner. A tube 42 on cover 40 opens ab
ove the upper orifices 36 of these conduits and allows injection of a sm
‘all quantity of air between the mask and the cover, to exert a pressure

Eun the reagents contained in the conduits of the mask and to cause them

‘to fall into the comduits to bring them into conmtact with the amalytical
E support.

[ The reagents can be deposited in the conduits of mask 10, these ¢
Eonduits can be closed in a substantially tight manner by cover 40, the m
rask 10/cover 40 assembly can be transported and placed above the analyti
Ecal support before using the reagents.

[ Figures 7 and 8 diagrammatically illustrate two variations of mas
Ek 10:

.+ that of Figure 7 comprises 18 iraversing conduits arranged in two row
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's that are parallel and offset in a staggered pattern from one row to an
Eother;

[+ that of Figure 8 comprises two groups of six traversing conduits, the
E two groups being aligned over the length of the mask and each comprisin
€ five aligned conduits and one offset conduit.

?XAMTLES USING THE MASE OF THE INVENTION

Example 1

'Simultaneous immunofixation of 9 samples using a mobile mask with 18 lan
Eg; (Figure 4)

[ Manipulation was carried out using SEBIA’ s HydrasysR electrophor
Eesis instrument on a gel intended for immuncfixation with dimensions of
0.7 x 83 x 101 mm.

E To deposit samples on the electrophoresis support, we used applic
rators (French patent FR-A-2 671 290 and European patent EP-A-0 493 596)
Ecumprising 18 x 3 mn teeth spaced 2 mm apart. Each sample was deposited
( ob 6 consecutive teeth, and thus each applicator could deposit 3 differ
Eent samples on the electrophoresis gel, and 3 applicators were used to o
btain the 9 samples for analysis. The deposits were made on the gel usi
'ng the HydrasysR instrument, in 3 parallel rows respectively located 18,
E 38 and 58 mwm from the cathode edge of the gel. Electrophoretic migratio
n was carried out at a controlled temperature of 200C at a consiant powe
Er of 20 W and for a peried so that 31 volt hours were accumulated.

[ Once migration was complete, the mobile mask of the invention wit
@ 18 lanes with the following geometrical characteristics was lnstalled:
r lane width 2.5 mm, lane length 7 mm, inter-lane distance 2.5 mm, slope
Eut lanes 50. A row of 3 lanes (intended for the fixative) was offset by
r 5.5 mm with respect to the row of 15 lanes (intended for the antiserums
.

E The hollows in pins 20 of the guide rail were positioned on the t
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'wo dogs carried on the migration plate of the HydrasysR insirument.

E The 18 lane mask was shap fitted into the mask holder 12, whieh i
rtself had been attached to the guide rail. The mask and its mask holder
E were brought imto abutment in the high position, l.e., on the anede sid
e of the gel. A dve, bromophencl blue, incorporated into the samples de
@osited on the gel, allowed the position of the electrophoretic lames on
. the analytical support to be visualised. Using transverse adjusiment m
'eans 20, 22, the lames or ramps of the mask were brought into vertical a
Elignment with the migration lanes of the samples.

[ The mask was then loaded by introducing the different reagents re
Equired for immunofixation via the upper openings of the lanes (36), in a
m amount of 10 ml of reagent per lane and in the usual order: fixative,
Eanti IgG, anti IgA, anti IgM, anti kappa and anti lambda. The fixative
was introduced beneath the 3 offset anode side lanes.

: Once iniroduced between the lanes and the gel, these 10 ml reagen
it loads were distributed beneath each lane over about 56 mm bevond the
Ezunes, anode side, that were to be revealed.

[ Once the mask had been loaded, it was displaced using the handle
"(26) by sliding along the guide rail. This sweep was carried out smooth
Elv without jerking at an approximately constant speed from the high posi
tion (anode side) to the low position (cathode side) of the gel, over a
bath of 63 mm. This sweep was carried out in about 3 seconds.

[ Once the mask had arrived in abutment in the cathode position, a
sweep was carried out in the reverse direction under the same conditfions
. These two sweeps were repeated once again. The entire amount of reag
[ents initially introduced beneath the lanes had then bheen deposited on t
the gel above the electrophoretic migration zomes. The mask could be wit
‘hdrawn before the phase for incubating the reagents on the gel, carried

[
out for b minutes at 200C.
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[ We then proceeded to the pumping, drying, washing, staining, dest
Eaining and drying steps using the usual immunofixation protocols.
Example 2

ESimultaneuus immunofixation of 12 samples using a mobile 18 lane mask (F
rigure 4)

: The procedure of the previous example was repeated, but 4 18 toot
th applicators were loaded with 3 samples per applicator. Using the Hydr
'asysR instrument, deposits were made on the gel in 4 parallel rows respe
Ectively located 18, 33, 48 and 63 mm from the cathode edge of the gel.

[ Migration was carried out for 28 volt hours at a constant power of 20
[

W, at 200C. The method was then as described for the previous example.
Fxample 3

ESimultaneuus immunofixation of 4 samples using a mobile 12 lame mask (Fi
gure 8)

: The samples were deposited on the gel using applicators with 15 x
4 mm wide teeth spaced apart by 2 mm, the applicators belng loaded in an
E amount of 2 samples per applicator (sample mo 1, teeth 2 to 7; sample n
© 2, teeth § to 14).

: The HydrasysR instrument was used to produce deposits on the gel
Ein 2 parallel rows located respectively 23 and 53 mm from the cathode ed
ge of the gel.

: Migration at a contrelled temperature of 200 at a constant power
C of 20 W was carried out until 42 volt hours had been accumulated.

E Once migration was complete, the mobile mask of the invention wit
th 12 lanes with the following geomeirical characteristics was installed:
E lane width 3.5 um, lane length 7 um, inter-lame distance 2.5 mm, slope
of lanes 50. A row of 2 lanes (for loading the fixative) was offset by
'5.5 mm with respect to the row of 10 lanes (for loading the antiserums).

[
C The hollows in pins 20 of the guide rail were positioned on the t
0




(83) JP 2004-37445 A 2004.2.5

'wo dogs carried by the migration plate of the HydrasysR insirument. The
E 12 lane mask was smap fitted into the mask holder 12, which itself had
been attached to the guide rail, and the assembly had been brought imto
Eabutment in the high position.
[ Using the transverse adjustment means, the lames of the mask were
E brought (as described in Example 1) into alignment with the electrophor
etic migration lanes of the samples.
: The mask was loaded by introducing 14 ml of reagent per lane.
E The reagents were distributed as described in the preceding examp
les by carrying out 4 sweeps with the mask.
E The entire quantity of the reagents had then been deposited on th
‘e surface of the gel and the mask was then withdrawn.
E We then proceeded to incubation and to the pumping, drying, washi
mg, staining, destaining and drying steps using the usual immunofixation
E protocols.
Example 4
ECarrving out a 36 IF penta technique using an 18 lane mobile mask (Figur
e 4)
: The IF penta technique is routinely used to detect the presence o
Ef paraproteins in amalysed samples in the form of monoclonal or oligoclo
mal immunoglobulin bands.
: This technique is carried out by side-by-side developing for each
[ sample analysed of the total protein profile and the profile of all imm
@nuglubulins by carrying out immunofixation using a pentavalent antiseru
m, i.e., having anti IgG, anti IgA, anti IgM, anti kappa and anii lambda
specificities.

Manipulation was carried out in this example using an agarose gel
intended for immunofixation with dimensions 0.7 x 83 x 101 mm using a S

[
EBIA HydrasysR electirophoresis instrument. Combs with 18 x 3 mm teeth s
0

L
C
L
L



(84) JP 2004-37445 A 2004.2.5

‘paced 2 mm apart were used. Each sample for amalysis was deposited twic
Ee side by side, i.e., 9 samples per applicator.

[ 4 applicators were used for the 36 samples.

[ The deposits were made on the gel using the HydrasysR instrument

rin 4 parallel rows respectively located 18, 33, 48 and 63 mm from the ca
Ethude edge of the gel. Migration was then carried out at a controlled t
emperature of 200C at a constant power of 20 W to an accumulation of 28

'volt hours. The 18 lane mobile mask of the invention corresponding to
E Figure 4 was then installed.

: This mask was constituted by 2 rows of 9 lanes each, offset from

Eeach other by 5.5 mm. The 9 most ancdic lanes were intended to receive

(the fixative and the 9 other lanes were intended to receive the pentaval
Eent antiserum. Each lane was 2.5 mm wide, with a length of 7 mm, an int
rer-lane distance of 2.5 mm and a slope of 5o.

: The mask was snap fitied in the mask holder and brought into abut
ment in the high anode side position.

E The reagents were introduced in an amount of 10 ml/lane.

[ The procedure of Examples 1 to 3 was then followed.
E

Brief Description of Drawings

[+ Figure 1 is a diagrammatic perspective view from below of a mask hold
Eer device of the invention;

[+ Figure 2 is a diagrammatic perspective top view of this device;

E+ Figure 3 is a diagrammatic perspective top view of this device and it
's associated cover;

E+ Figures 4 and 5 are views from below and the side respectively of the
r mask of the invention;

'+ Figure 6 is a cross sectional view along line VI-VI of Figure 4;

[
c+ Figures 7 and 8 are diagrammatic perspective views of two variations;
0
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[+ Figures 9 to 17 illustrate another embodiment of the invention where

Ethe lanes are formed in cne row only.

[+ Figure 9: top view of the guide permitting to position the mask above
E the electrophoresis support and te dis‘place the mask above the support
 (gel) in a given direction and on a given stoke;

E* Figure 10: Top and bottom views of the carriage which is mounted on t
the rail 14 by means of a slide 48. The carriage has four feet 30 which a
're applied on a plane in which the electrophoresis gel is positioned, on
E either side of the gel. The feet 30 may slide on this plane.

[+ Figure 11: Top and bottom views of the mask holder which receives and
E maintains the mask by means of notches 43 and springs 28. The mask hold
ler comprises a bearing zone 46 on which a pressure is applied to move th
Ee mask into contact with the gel.

[+ Figure 12: assembly of a carriage and a mask holder which are connect
Eed by two spring leaves 47 maintained by rivets 48. This assembly, when

moented on the guide rall 14 by the slide 49, permits to malntain the mas
Ek parallel to the gel and at the vicinity of the gel without contact.

r+ Figure 13: Top view of the assembly comprising the carriage, the mask
" holder and the mask.

E+ Figures 14 to 17: represent the mask and guide assembly mounted on th
‘e positioning bar 50 on the electrophoresis plate in its end sweep posit
Eions.

'Abstract

E The invention concerns a mask for distributing one or more reagen
'ts on an amalyiical support, in particular an electrophoresis support, f
Eur exauple an electrophoresis gel. The mask (10) (termed a mobile mask)
 held in a mask holder 12 is designed to be displaced above predetermine
Ed zolles ol an analytical support, and comprises traversing orifices 36 f
or distributing reagents on the analytical support.

E The invention has application, for example, in the fleld of detec
ting and characterizing constituents present in a biological sample. In
E particular, detection can be accomplished by immunofixation.

[

Eigure 2 to be published.
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Fig. 1

Fig. 3
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Fig. 7

Fig. 8
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Fig. 10
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3 Vue de dessys
Vue de dessus

Fig. 12

Fig. 11

Fig. 13
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A : o Vue de de
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Fig. 16 Vue de dessous

Fig. 17

Position haute

Position extréme de balayage

Fig. 18
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