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APPARATUS FGR THE APPLI CATI ON OF BI OLOQd CAL SAMPLES TO AN ELEC'I'ROD

‘SLAB SUPPORT The object of the invention is an ap
. application of biological sanples to an eI ect roprgﬁ g
"# advant ageously to an el ectrophoresis gel 1 The purpos r res

zone el ectrophoresis on agarose gel is to fractionaf@ the prote| n ai
constituents £§@6ﬁ€2¢q{iﬁ&§ e such_as serum_ urine,_ cerebro- qufn%\l”
flud, eto, B st APPLEEKTTQH R BTGB ek SAHPLES 10 AN oot i c 1 ilértl
in a gel nedELPCTRORHGRETICOSEABSOPRIRTSO!l Ution. At a spemhs}?,ﬁﬁsual |yl £egsiny

basic, pH the_proteins, which are anphoteric nolecules, iomze and are
separated according fo their respective charges. The 11neness of the bands

obt ai ned after el ect rmﬂnebgaedtsoarmxehemti&eiseﬁpwbmmwﬁ Qhe t he

procedure de i.nl |nenes Ln fact, even
t houghgl n i sggﬁr’]ﬁc’tﬂ ?Jl'%n chgg%]i_"ﬁé?&]ﬁ athé? %Fﬁgﬁ?rﬁg‘f 518k %Hpaﬂ‘l'rde
gradi ent eI eahd ppidgamsigeoosle\tenan relactrpphoredes grell. el ectrophoresis by the
use of a "stacking ged. 33 ble to obt n_a f.ocussing of the
fractions by the el ec r% H%éoess?lg | e?'?°°eé‘ffes ° zf’ﬂez‘?}'r?gt’é‘?pé‘(??‘?%ﬁh%esi s,
for exanpl e esargsergele igeto aﬂmne;orateetﬂy: pratein amdsn:g:mkesnf | & piedegidad to
produce high C f 0 " e e loadi,ng for the
pur pose of e%gn(l:él(réog or%glé leme eq're?% fsggua[siekgg{ sen%'dé’yoT bﬂ?ﬁ?ﬁ &

mat er A&l , t h&hemdphths agkien oéom anlnctarngrf)t;lé ishiac ke hraeddun tcoqatﬁasmbée to
recover 25 4 buffefll @l ueiof l%'toiloﬁieE@fie%ar@ugl b3s¥O! iR W, QrdchO, 2

[err] but, on the gne ‘hand,_ the drop is of I"'mensi dn suc at 1t usuahly
does not al | BfF 2ueheteraremelarudes, iopiss Ard &ﬁ@l Se@ﬁrﬂﬁd GF?FE‘rdin&Iépehhﬁlﬁg on

the type of ae@eﬁsiﬁe dhhrg§s SQ‘HEtﬂlﬁEﬁed'Qﬁ'S?stﬁér%nHQ GWarl}ie@thft@r pri or
di-lution of tﬂg le to b gal g i n, or der noté1 | oad toolarge 30
anounts of s§ ‘Tté"’p ?‘Fe(??‘ﬁe?ndt b‘?—%f‘" ? rResOLEnR PIUSF ehdh BuPTRGEdursy depend
el ect ibphor esainlyi bnltsheaEqueessoﬂ)tleadngUSe a | oadi ng mask with. f| ne slots
(about 0.3 to about whi & e .t sibl.e roduce
f ocussi ng of the |oadi E%gﬂ &nef mhﬁ&éé%&aﬁ})’ i%‘i‘trécsé‘ﬁ“gfb‘tgt'o?& 3tacho-
" inmage. Nonet pboresis thénusgr)dhmida gradizint velebttophdresisobr saepl s athylangde
gel electrophoresis (by the use of a "stacking gel"), it is possible

to obtain a focussing of the fractions by the electrophoresis itself,

20 in zone electrophoresis, for example on agarose gel alone, a very fine
loading makes it possible to produce highly focussed fractions.
In order to perforh the loading for the purpose of
electrophoresis, it is possible to use combs made of plastic material,
the teeth of which contain a groove whiéh makes it possible to recover 4
25 a drop of a biological sample of a volume of about 0.3 to 2 ul but,
on the one hand, the drop is of a dimension such that it usually does
not allow a sufficiently fine loading and, on the other, depending
on the type of analysi% it is sometimes necessary to carry out a prior
dilution of the sample to be analysed, in order not to load too large
30 amounts of sample.
In order to perform loading for the purpose of
electrophoresis, it is also possible to use a loading mask with:
fine slots (about 0.3 to about 0.5 mm) which make it possible to produce
good focussing of the loading which is necessary for a satisfactory
35 image. Nonetheless. the use of this mask with loading of samples through
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REPL-ACENENT SHEET 2 the slots is difficult to automate. Mreover, the
~automatic” applicators presently available do not enable a fineness of
Ioadl ng to be obtained equivalent to that produced with nanual | oading
perforrred through the fine slots of the nmask. 5 .

Furthernore, on account of the relatively |arge size of the drops quite
wi de. bands are obt ai ned ¥\/n gﬂkes t he separation OJheth u I__ed..ns
difficult. |rFhengletssds %&P é:°g%‘F‘:,°mIa'fe OL§Y6  posSi bT € 10 Use noul ded
gel s cont ai nidjplieddorsaprbsennly ivailstde, dé hxetsgnaibhgea \ﬂhneﬁesssoijsleddlm

to load the sa Ierrust e dir d_very, car | e 4 |

i s usually dotfe §u%@@§§?€lqwivef et%iei"}'éto‘fro? ced x?“lfmhlgg&%u |é:]in nt i'y i
| arge. Thus, througle thesfirmd sdovelof tlie waskh greater than or equal to about
1 mm the apparatus Ca, f&. P;Q”Bo%egc&%gtt&etﬁg%ﬂﬁngﬁy'farlggaﬁ%uéf @he ! f

the size of the wells I's"su I ve goo
resol ution, tdwmpst heuigppwide lbsndﬁanrﬁcnbtbén%dmb*ﬁét makesr ﬁbe cpaEatisp 9he

invention is FobidsS@ i@ t 0 these di sadvantages by suggesting an
appar at us for&%hg lIlcatt?%n of bi ol ogi cal, sanpl es, whi ch,,.on the one ?%#

makes it possible to JBt then case  ¢fe A8aROSE 8¢loalt A 2T PP P Y5 SN
resol ution angb1sOBoht¥nZRg wells aﬁidhe:[n tﬁi@ d&@e;’ilﬁhﬁnﬁizﬁdgandlmhiﬁ”lused

ul ti el y enabl _es, variab anoun le to be

c_onsingbr abl e E4rd6A s%lﬁ"f Busthi Eh tf) vGaY |°€ﬁe5‘g' éfe%'i'l eg§lj &' obj ect
of the i nventLammg i weuallypdoné dacesssfpbly Af uchef sizd Itné etpqohelﬂa isn of

bi ol ogi cal r&ﬁghg{t[}aa :,(qu(ier a‘?‘ﬁuso M G %¥he’Pase f a we 1dth! PfeatBt etl@x%nOf

the invention® or 't e applicatron o sanples to
an el ect rophooeteqoalsltwbabq\ppdr fom, mhepwnarcmSaFalarbeeﬂmméﬁgdhuésﬂ@ gel,
characteri ZEd % i% fﬁ% WLSES: 1f ﬂ'@esf’ie BPePled i8! SFEdientBde Of
porous materi & NI C bl ol ogi cal sanple can be Loade t hese

pl anafael enenslaalt}thgﬂl"VeeSQ%F‘eﬁ‘éls}ttP‘ﬁgv SheR Hibe ARPETAYUS, CBR 410k bs, GUbeHated.
menbrane, joined to t N\ePeEfutt HEHARArenLidre NS o0 £Lid tahgoRAABN Noabkeses t he

| atter and acting as a projection of the said po ou menbr ane. - ese
el erents bei nB ﬁfgé’P@F%ﬁeéd by sfusgptiime. ap (ﬁpgﬁlﬁtﬁg ta?pifc,a%f‘ﬂ'é ‘%r oj ecting

35 par biglogh b€ sanp baEe Wh$ch)Obonj €Hienbné chamh.empbes)us passibleaohobtiany a
free a fineness of loading sufficient to givé high resolution and, on the
20 other, can be automated and which ultimately enables variable amounts
of sample to be loaded (quite considerable amounts of sample which
can be varied as desired). '
The object of the invention is also to provide an'apparatus_
for the application of Biological samples at a moderate price.
25 The object.of the invention is an apparatus for the
application of biological samples to an electrophoretic slab support,
in particular an electrophoresis gel, characterized in that it
comprises:
© = one or more planar elements made of porous material on which a
30 biological sample can be loaded, these planar elements being
* either reéting on the edge of a planar porous membrane, juined
to the porous membrane, extending in the same plane as the latter and
acting as a projection of the said porous membrane - these elements
being designated hereafter "projecting elements" -, the projecting

35 part of these elements not joint to the porous membrane having a free
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3 end, * or independent of each other, attached to conmmon stiffening
devices which maintain in the sane plane, these el enents projecting out
fromthe stlffenlng devices - these el enents being designated 5

hereafter "projecting el ements" - the stigfening devices being such that
their formand their dinmensions are conpatible with those of the projecting
el ements so as to nmake possi ble the support of one part of each projecting
el enent by thend{iffening devices under conditions such that the stiffening

devi ces do not hinder #he %&?ﬁﬂ&ﬂtn g%ER‘Cchép attachéd tbhEonof) E’H[f'fgﬂmgh

el ements with the plane sur electrophoretic slab support and
| oadi ng of théemﬁ%ghveqin nainh@in imthe taaeeeqleeer FHESP e IameREH PTRIRTIE

each of the afaqvefﬂaﬁnéﬁé)@eﬂfmn@hevdewﬂ@wLefmbseréaﬁnessueaggrwgnim the
partitioning and/or retention of the blologﬁﬁal

. whi ct® preveherepfisep) d§'°é§‘Ft’:§‘§ npteReptRdad Fﬁlgﬁg‘gﬁg %ﬁi’écﬁick‘?énwponed
proj ecting el enBditheis FOraPaRPEher Q¥insibes aveéfcoupaeibldiericinithope ajfeehé ng

el enent,” and/ or seepi ng .out over e surface of,t sai d ctin Ienent
o Thent” oo e ieing hidnbnts 8b s Ep cobke Jiastbid 1y Bl o She et o e
end of the saiod ¢dchj prajeegind @lemint BY the stiffbning deviltes umdert comditpbased
0 contact i LichNGaf! GR LOPROLEL] GeFAR BHTRR! handed B0 MELIENhODG act

proj ecting el SNEN erng suc have a
capabl ¥ of beiofigths acetqungcniteacntsmm.th the pleamsurfacé eﬂfetb¢ etlhetrophoretic

el ect rophor et 'sﬁaﬁgs%?ﬁgfﬂ;%?gttﬂen 195&1?1& cg"ﬁxe 31616 1c'§§.r Qaﬂlgl 8k S &he SANPI €S

can be | oaded ont support each biological sanple being.
| oaded bef or el¢dnetronheresie elabrswarost, teash miothe tahoyennentinned prajecting

3}: fferent poi rétlémél'ﬁ:'sngon‘fpiﬁ@%§ nhnd EbP kh3! parth fGA! lﬁ?' ¥ndfcRCLEdnRiswiEact
th the surface of .the said slab support as a result of an alignment, when

t he above- mentt®n¥@lpgt s rane or the above-nentioned stiffening
devi cegsare arranged in 3Q which mv*'eﬂeld beelopicedk sanplie Cvadéd Wn8ocons bh

of “the. i nvent WA HheRecatiipnEs PRPLEHERE e, oo, SRRy L5, FAY BuPkith
sanpl es, in paft theilsaid grogectinggelement, and/or seeping out over the surface
of the said projecting element without preventing the loaded biological
sample from diffusing right to the end of the said projecting element,
20 which is desired to be placed in contact with the electrophoretic slab
support, the above-mentioned projecting elements being such that they
all have at least one point capable of being placed in contact with
the planar surface of the electrophoretic slab support in order that
one or more biological samples can be loaded onto the said support,
25 each biological sample being loaded beforehand onto one element of
the projecting elements, these different points being capable of being
simultaneously placed in contact with the surface of the said slab
support as a result of an aiignment, when the above-mentioned porous
membraﬁe or the above-mentioned stiffening devices are arranged in
30 an inclined or perpendicular plane with respect to the surface of the
above-mentioned slab support.
The apparatus of the invention makes it possible to carry
out the loading of biological samples, in particular onto an agarose
or acrylamide gel or onto a membrane cellulose acetate.
35 The porbus membrane and the projecting elements advantageously
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or acrylam de gel or onto a nenbrane cellul ose acetate. 35

The porous nenbrane and the projecting el enents advant ageously have a
thi ckness of about 50 [err] to about 200 [err], and preferably of about 100
to about 150 U.- The apparatus of the invgntion is such that it nmakes it
possible to carry out the | oading of a biological sanple without liquid 5
transfer but by diffusion (constituents contained in the biological sanple)
bet ween two Swmvieda rohdtlknessi 65 aboat rsgspeed avelty. 200 |y,08nd HrefeRitagt 6 Gbout

el enents and dlae el ct{: oretic slab support, each being saturated with
liquid in or k% ag’nge ttansfer fromone to the other. Under these
conditions, very fineThoapparptuanobehebimveneibn i such thear it andkaslit i f t he

zone of contagt n d h kecti. I s R
Cross-secti O?P%g’fs ?ﬁ%@gr%%% t?‘%g tg% elr?leagi"% ggnadtb# ﬁgoggc g?%&%%ér%l%g?épééwld
smal | . 5The apiranaters babrby daf fysgbn (sonstityents obutgiisad Fmthe duolegical
preferably desfémgﬂé'f bEQ@eér{}_@w?%hi&%e‘d@Q ‘f?xficl’x 'L‘%esﬁééﬁgéémdssaf’ﬁto@ 15

el ectrophoresis gel . The biological sanple I's constituted by a solution
cont ai ni ng cOWPIREHNE elemeats andr the,edectaophorstin edabneynrost, wagh heipade of

serum urine,sufated AEEAPNhAH 4R Srle VA RBFALRR UEra0Ee i fF3R  ondl B @iaPar at us
of 20 the_ i nvept.i on _conp X a plapar porqus nenbrane i ncluding on

rses: - 5
one of its ed@ raﬁpnpﬁﬁsﬁheﬁﬁec%ﬁat’;ﬂ“éf eY&IB| 3-n&e pefaf betoHgitedbnent s
made ofo pﬁ{) omrmugraray,iﬂ !nnsezr?aéoéieebhfuteb@waaﬁl Sthlbeémg dfOtlE]w(iirbj)edﬂi?g ]
por ous nenbrane ing,.in the sanme.plane .as the |atter, the. par t he
proj ecti ng eletrair?%%rkss ég'e‘ the n%rt°sfo§%§ag?8 t HhE Bf)?Jcﬁﬂ"?%Mﬁ'étﬂaW‘*@gﬁ free
end, the por cisbnsuyipoahearandetyhenpllsj ecting el ements having a thickness of
about 50 [err] to abo (| ! | v. Of t { @ _about
( Yhe %gg#ftrus foxane %%!g{(%aﬁgﬁr? G 19105?F9ﬁ saﬂlgg s is

150 [err], the projecting enents bein at 't hey ave east
one poi nt capesieferaiilybdesigned Hfozsdthen apphicationypf (thehsaid samplesuphta @nof t he

el ect rgphor etdieeBfbphoresidl gl support in order that one or nore biol ogical
sanpl es can be Ioad%d onto the said s|lab support, each biological sanple

bei ng | oaded bef or ehahte dHPLosical c3ample iisoronstituted; By ig fglutionpeentaining

preferably  components to be determined. As examples, mention may be made of serum,

urine, etc...
According to an advantageous embodiment, the apparatus of

20 the invention comprises:
-~ a planar porous membrane including on one of its edges at least one
and prefefably several projecting elements made of porous material,
these projecting elements being joined to the pcrbus membrane and lying
in the same plane as the latter, the part of the projecting elements

25 not joined to the porous membrane having a free end, the porous membrane
and the projecting elements having a thickness of about 50 p to about
200 u, and advantageously of about 100 to about 150 u, the projecting
elements being such that they all have at least one point capable of
being placed in contact with the planar surface of the electrophoretic

30 slab support in order that one or more biological samples can be loaded
onto the said slab support, gach biological sample being loaded
beforehand onto one element of the projecting elements, preferably
onto the free end of this projecting element, the different points
being capable of being simultaneously placed in contact with the surface

35 of the said slab support as a result of an alignment, when the above--
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onto the free end of this projecting elenent, the different points being
.capabl e of being sinultaneously placed in contact wwth the surface 35

of the said slab support as a result of _an alignnent, when the above-
REPLACEMENT SHEET nenti oned porous menmbrane i s arranged in a plane which is
i nclined or perpendicular wth respect to t he surface of the

above- nenti ; 0 p f ot | npri ses
a porous 5 %%Qﬁllér?’o?giﬁmeg b mebr-éggegg y%ﬁgcarﬁﬁgs%r&%hggs%%?e&gn can,
i f necessaryor apEeendieulas ulﬁwmqtt:cm ithe sureqed of Thee igbarereasionsdnpl e,
preferably |aadedyspopee to the end of a projecting element, is absorbed by
capillary action |nt the pores of the porous nenbrane up to a certain
height (called ﬁb?épp?'fﬁft“swl(;he inveqfdioBnEhYSy CORPLIFES || APFRYS oaded,

the sisze of ,témr@:t@.l eﬁélﬂweelﬁnﬁmch tixs abbéx‘bkﬂﬁé%aaﬁﬂe tdhd eaqyr ee of

porosity of the nateri E ect; .el ement is constituted.
Accor di ng t eS8 tVand eB ROT, rrB ca ae g‘gﬁﬁat us of the invention.
conpri ses neans for The Hiunrbglijcﬁllcsﬂmmé} yr‘éféﬂwlprnajadeﬂimsé&o the aa\rts
whet her separ bI he, ab 5 Qr ous .menpr.an

i i 11 oat 1T &1 PEAdeatrds PP oris SETERPD WhEARaRBLL SREARE N0 His PE¥ e
front of theothithe qg:row nxeahpéne up ftot ae;:druaixdhéigm:t i ofcdllgdi Ysamplé rrootilc ed
i nto fge por Quis ol s S t bl y | n
excess with respect E’gr@h %jbso %‘tal%g% ctaleaci%e gf%g %pa&eaef'ngo E%ﬁé& e,

m grates by ¥#pFhicknesy and the dpguesl Oémoapsiéa @@ tﬂmnem%rmfpaé qfnyhich the

mai nt ai ns t hgo§adding gmegtvmegngﬁeutéadtter i s absorbed. It may be said
that the porous material s saturated wth 25 liquid if the total

volume of its pores PECUELEitdamP I"FEﬁﬁSG°“3Tﬁ'a€°dla‘eBde‘19§ FRAMAENLORi th a

degr ee of poghes tﬁwmﬁoﬁ%pﬁs’é& fdnis! £6ri @he Wﬂﬁﬁﬂfﬁcﬁﬂ{ﬁtﬁbﬁstﬂd @tidfbcting
correspondi n 9-, its v éume a éjf% orhou n a._h V\% th a degree of
porosity of tsﬁP%’t B WhBRE HED YRGS thm?:'b 'CRFALUEBPTF esponds to

90% of its \mdm_bme.BO Furthernore, if an evaporation of the
sol ution contai ning The humidification liquid is incorporated into the porous
membrane, above the front of the biological sample. If the

humidification liquid is introduced into the porous membrane at least
20 to saturation and preferably in excess with respect to the absorption
capacity of the porous membrane, it migrates by capillarity to the
level attained by the sample and it maintains the sample there where
the latter is absorbed.
- It may be said that the porous material is saturated with
25 liquid if the total volume of its pores is occupied by liquid. Thus,
\: a porous membrane with a degree of porosity of 60% is at saturation
. when it contains liquid corresponding to 60% of its volume and a porous
membrane with a degree of porosity of 90% is at saturation when the
liquid it contains correspunds to 90% of its volume.
30 Furthermore, if an evaporation of the solution containing
 the sample occurs, the humidification liquid which saturates the porous
membrane and which is advantageously introduced in excess with respect
to the absorption capactity of the porous membrane will replace the
solvent of the sample solution which has evaporated, and which will

35 return the sample towards the end of the projecting elements and lead
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t he .sanpl e occurs, the humdification Iiquid which saturates the porous
menbrane and which i s advantageously introduced in excess with respect to

t he absorption capactity of the porous nenbrane will replace the solvent of
the sanpl e sol ution which has evaporatedé and which will 35 return the
sanple towards the end of the projecting elenments and | ead . REPLACEMENT
SHEET 6 to its concentration. The presence of the humdification liquid in
t he menbr ane toaiks epbnerRtdatiomterial creates a flux directed fromthe

porous nenbrane tovarfig tp?ésé&dsopfthé hﬁm@&ﬂi:@ﬁhdﬁglﬁitﬁﬂeﬂﬁ Sth\éhhé"nkbrﬁﬁém ts
inthe 5 - bi ol ogi cal sanple being returned to res ectlve ends

of the proj e@eiePicParRf §ateFHé1 rTeREeS @afluxafiyeste d’é‘d BP’é U5, membrane o
end of a projiegirdddtRré Qélﬁ@tof cihéfpﬁgacﬁmgmnebenwdhmh TrbﬁuIﬂsOp.ECttheng

el ene upwar ds for g di s ce of aboutd todab ut mwg il enggdgf %Hl ar
from I biglogica 8tTeFURREY EREPTIUF nERe ?sqeﬁ’ YUphar & nmovement
constituting paojjedtﬂngfemnts.brl um bet ween the diffusion of the sanple, on

t he one hand, and th d o t
l'iquid, on the ot here'r% ?1%1‘:5 g‘?ﬁeﬁep}'s%e}@’?rgg]n@fkg%dtfﬁg end of
- the 15 mb@;mngrgl@eanemffusaseﬂtmedhasné qfonbeomeme@:@s elamepkyer sal

of flow of t hx%w?ﬁfgj le6r By d&geattllénbfj'af‘bhﬁ@tl' £8 Jbb?é‘“l@ mh h%epéﬁuew Fro@t i on

of the sanple an extrene case e sanpl e be situated after

the c8hcent r atbosh HMmsto sbout i snarfbe Hmip of shig “3“' fP¥eRankeCUMTLbrtinge
PLO| 705 TSR, o€ hasse ar teras Qemens o e, o ok ot 0 3
Aggo(r)(rjl ﬁg t o h#fd o APANEDR) FEYEr LS |%ﬁtcrﬁtﬁ%3yl%eﬂ??%ﬁﬁfggﬁ*8f1ﬁn are
gse_d such than tﬁuadahei-.ogl cal sarrpl e |s concentrated at the end of the
b9 ot ing elements Sie ol RS o LRORBEL e fron pO AISEREL
In faéd, the mﬂeetrimgaelmnofls rediwmdpi= at cdnsequingecof n:hgheeversal of flow
of the sample by the humidification liquid, there is concentration '
of the sample. In an extreme case, the sample front may be situated
after the concentration phase at a distance of 0.5 or 0.3 mm from the
end of the projecting element which corresponds to a concentration
20 of up to a factor of 20 or 30 in the case when the front was initially
10 mm high.
According to an advantageous embodiment of the invention,
conditions are used such that the biological sample is concentrated
at the end of the projecting elements since this makes it possible

25 to use dilute biological samples without the intervention of a prior

P

concentration step.

In fact, the concentration of the sample takes place in the
apparatus of the invention.

For example, the diffusion of the biological samples and

30 their concentration towards the end of the projecting elements is

brought about by accelerating the flux created by the humidification
liquid, this flux being directed from the porous membrane towards the
end of the projecting elements on which the biological samples are
loaded, by accelerated evaporation of the sample liquid by the use

35 of a current of air either at room temperature or at a temperature

\
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apparatus of the invention. For exanple, the diffusion of the biological
.sanpl es and 30 their concentration towards the end of the projecting
el ements i s brought about by accelerating the flux created by the

hum di fication liquid, this flux being digected fromthe porous nenbrane
towards the end of the projecting elenents on which the biological sanples
are | oaded, by accel erated evaporation of the sanple liquid by the use 35
of a current efeferablky tlveer athanoomeeabaoashout 401°Cat a t enperature

‘preferably |ower than -ﬁ%s g&?éenﬂ;? a%ga,}m‘éQ&reTQAys Vggycﬁ% Al Ofh %‘ ? re.

may vary dependi ng on &S6 ySI's envi‘sa ncen 1°on
factor may vap§ afnaémszammm&a@-dt, oleboqmceEtrartmmefacane nafy tarrer frast ebout

anal ysi s of ajSerimibiik 3 $u the ca{)easfq;haém%pﬁyfan%lmsabp% sepia) b5 case

of the lipid analysis of “a seru out. 10 to Oin
the cafe of tHhecrar§ sabyusf%ﬁq) tﬁssuw she cage ofr they 1ipid asplysisspf ml

fluid. The vokgmm,obytdEFabte} QF s8JutS BMtbCatoasdrd 19nétsé thee Qfeald aRADYA8I S
gel varlesfrog10tothetotal vol unme of tﬁ&ﬁ'glmogi} % sanple

| oaded onto t RE RAPGeHRS dfed MIHNERT 48 2 (CERRhTESTSAWS @ﬁ‘é tfically, with
rlegard to the vol uhrre ﬁ'ﬂ‘het hgllbneobﬁgih@abidiagiﬂaﬁ émdeo%@rafw chtpr€fecct i ng
elenent, it is,suc at .the biolp S s .from.t

proj ecting el 8?1%‘?1';[”?% r{f’sliév%‘f daft d%’f‘H’éB %F% '1% tY °§‘"?i|é’tfeghea?°"31°glca}f
di st ari®e fronsafplechoadsd phto thej et bfichéSprojectingl ebmmentsf 1 nmto 10 mMm

in particular from abgy. ﬁggplltﬁc#]ﬂ ‘"tj‘ﬁ {g&rﬁol PRl GAR ﬁﬂe %Qoé’t?e bwic?g:.cal

di stance al so depends on < 0] ecting e enent
t hi ckness andsemdeddepdad entp@ omxeyti#g ehenent; diti 3¢ aslrchvwha@hthméuolosmal

Er oj ecting el gogftle bgré‘é?l'ésﬂ-&d“tﬁg en'i'_IOSf %grﬁ-%eéﬁmEoéfé%hhﬁ’ t\baSYIéWﬁéél'Ibd '
bout 50% t o about | oadi ng vol une of bi ol ogi cal sanple

onto a proj ecﬁhﬁg‘"a@P%ﬁfﬁPWaﬁ%‘?@r G‘rh g ¥dstange ofyompothe G“ﬁtﬂquh‘f FPJ e‘iﬂlﬁﬁm
and pers [ err] eDémenhi 6f<fleiﬁ ta mfmahanpﬁ:@y@laatﬁromaabo@ns oy €6 edbdlt y1d rom
about 0.15.10 to abou Lg and err o{ H ess 0 {1 Fo(reqtu
material . As PEr A%ip A1dBh §|'§15§§’F o it don (theslength f o5
I s al ways sat thatprdjettingl elenethit| rltBCtl(al’oﬂﬂé’SBEatM tthetdeprpe afedormgpity of '
" the material of which the projecting element is constituted.
For degrees of porosity varying from about 50% to about 90%,
20 the loading volume of a biological sample onto a projecting element

2 to about 1.10._2 pul/mm and per p of thickness

varies from about 0.05.10
of the porous material, and preferably from about 0.15.10_2 to about
0.5.10-_2 pl/mm and per p of thickness of the porous material.
As far as the electrophoresis gel is concerned, this latter
25 is always saturated with liquid in accordance with the preceding
- specification since even if it undergoes partial dehydration, the pores
collapse, i.e. there is a diminution of the volume of the pores which
are nonetheless still occupied by liquid.
In the case in which the porous material is saturated with
30 liquid, the passage from the end of the projecting elements into the
' gel of the substances contained in a part of the volume (loaded onto
the extremity of the projecting elemeﬁts) of the biological sample
thus occurs by diffusion and not by transfer of the solution (containing
the substances to be determined) represented by the biological sample.
35 Once the porous material is not saturated with liquid, there
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speci f.ication since even if it undergoes partial dehydration, the pores

collapse, i.e. there is a dimnution of the volune of the pores which are
nonet hel ess still occupied by liquid. In the case in which the porous
material is saturated with 30 i quigl, the passage fromthe end of the

projecting elenents into the gel of the substances contained in a part of
the volune (|l oaded onto the extremty of the projecting elenents) of the
bi ol ogi cal sarileoddurrstioe qurassfer df fliqeidfremcthacgelbyovarisstios pofoushe

sol ution (CO%QFPiéisgghg Iselégﬂ. aﬁcgscatpqajganq! vl e%m&% Rk S& unggra%Ft he

bi ol ogi cal sa porous’ ma Sri al
saturated wi tﬂhel dfiflugion afr shese goldulancepecidshénta ahefgml.ofhis ghémbménam

the gel tovvar t&e?ofﬁé'%umg E@%?%?USI Oﬁgﬂ*uts ﬁgt&:ﬁf&g 3 rsé‘t:urat:.on

phenongnon, counteracts the ese nolecu ar speci es i nto-
t he ge Thi s phenorreﬁBrFﬁnsbgr%ﬁéﬂ-@tqdhéh#mpnﬁalth!!@mvet-jl afhdiquidous materl al

is from sat Url%bk@éhatgng the porous materihi iGAfedetR] 'oim&ﬁﬂlt feloo@NeeE chie -
anount of ﬂﬁl ?gfatl the porous material -is leSs than or equal to
90% of the q ﬁPH'{?)B "?H‘Fﬁﬁ%&&ﬁgahsaét‘r%t&?!}r A9 Surthes laadingr

| oadi ng can bﬁneﬁé e!ftfedted:or semati c reasons, the expression "anount of

bi ol ogi cal | es aded onto_the sl ab, sugport or nto t he_gel "

desi gnat es |n t he forE%Sﬁ&‘“g’?FdrFﬂs%ﬁatt‘?eoFﬂﬁﬁéﬂ% g‘ﬁﬁfﬁ‘t tegdcahces to

be andPysed cemplésddaded @nparﬁheoélatmeuyplirurm' ohtd fthebge]]"ogemhawmhe

| oaded onto P O] nts a as d ffused into
'chE £6ig8ing e #‘ﬁ"ﬁg& mtl ?I?g‘)gxt‘r}o \fé'gﬁ%és a{’%esn © B er ni ned

the gel . anoun
cont ai ned | n agapyged eontaimedoinaepart Dﬁetlbl wilage cofl therhdlodoglisadssamplie on t he

gl ect r ophor eSiog 48 lon8¥ Stheb @nd Yt Eﬂ@ esedtan telﬁl#&r{l:ht Qﬁ& thﬂéh %HPS&&‘QGE a 1O

e determ ned are present in the slab Suppo In surfrcren
quantity for inkerthepgsts det ect ed and, on the other, such 20 that the

subst #fices to be det eThd rae:duﬁseoa%hepgmahcésntamwaéﬁeﬁﬁ@é Rontdidaat he
anmount above which res tio I hadequat e. for the amount of the
subst ances tdfh® BatA| Vgetgﬂeoﬁ <ok Ghenel P&d‘%tﬁﬁ?@i? ofhkedgen the
depends, on telectarvphbrexis géal tnuet be, on the one hand, such that the substances
to be determined are preseﬁt in the slab support or the gel in
 sufficient quantity for them to be detected and, on the other, such
20 that the substances to be determined are not present in amounts greater
than the amount above which resolution becomes inadequate.

As for the amount of the substances to be anélyéed,loaded
onto the slab support or the gel it depends, on the one hand, on the
time of flow reversal or concentration of the biological sample at

' 25 the end of the projecting element and, on the other, .on the time of
Y application from the end of the projecting element on to the slab
support or onto the gel.

It also depends on the substances to be analysed.

As an example,in the case of the determination of proteins

30 _contained in a serum, the amounts to be loaded onto the gel vary
depending on the sensitivity of the stain used and hence the
concentration time for the biological sample at the end of the
projecting elements and the application time to the electrophoretic
slab éupport vary as a function of the stains selected to reveal the

35 proteins under investigation.
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time of flow reversal or concentration of the biological sanple at 25

the end of the projecting el enent and, on the other, on the tine of
application fromthe end of the projecting elenment on to the slab support
or onto the gel. It also depends on the sgibstances to be anal ysed. As an
exanpl ein the case of the determ nation of proteins 30 contained in a
serum the anounts to be | oaded onto the gel vary depending on the

sensi tivi ty of the stdnnthesedsemf herelativelycinaeasitine shain sucl @s Ponseau

biol ogi cal sappj e,pl thgg e&dspﬁ%éﬂ?apirow ﬁgtdegﬂ Q:erﬂfé}fcﬁ-am 4 ReasaPBE I GRL 1 On

time to the efec’trop ore as a ction of the stains
sel ected to reqlagion taf ghe blOlOSimﬂét-‘éﬂmée lﬁh@éld ibgy £ax jeFamplen S minutgst he

case of a rel m‘f;%ycdd&éﬁﬁsdtfth&o%Eai B 3HLY) Berd2RNEeAdingeritht bR dPpasearabn
concentration by nmeans of_evaporation in air of the solution of the

bi ol ogikal sakieeterdis aebhot gRe diignts -« Undss ﬁm%s cerdikiras ¢ fhe couat Rf

about 1.8 fol Qab&aﬁ&!@ tbOB&liang] yéddh16diedPper @atisoBhat contaidednen tabotihe gel
of one m nut eQOOLéB f#ﬁﬁse c_ond tlonf t he anpbunt of substances to be

anal ysed | oad & ks ed in about 0.06 [err] of the initial
sanple. In the case oflnath®rcassasfsiat mare sémEinivd csmanxarfpreex&mpbb ABli.dmk t he

phase of con Cﬁpt e a;:%gl [hh§¥%eVfaQgﬁc?e%lt%]ﬁiogz%revg{mrtalgfoﬁ q. Lixo bflbhe soru@lont N

bi ol ogi cal ) e for exa sanpl e concentrate
about 103 fol df thef biadogbeali sguple ishouldape|fioraexample  mmipetashésampleot 30

seconds. Undego{dipe.Nghs01es £18) HERUA 19 l%dﬁ}éb%ié!{‘% hsplieadidl YaRd

| oaded per mmis that contalned in a ) erri of the initial sanple.
15 to the gel Pﬁe3Q:e€§é°BﬁS-aHm3§Feﬁh?ﬁ9r gordd£ipng . &he tagHnt ©f; exanpl e

Acid Violet, LhgtBhes&cObe GHal9sed Abhdtd Pyr @haPO thbt OdbritBimdd iRfabole 0.02

dolution of th 0 sa Ie shoul d be for exanple 2 m nutes - (sanple
concentrated &icﬂ?t f'!l %“354’ ¥re | oadi ng wwth an application tinme to the

gel of 145 seconds Undar th&meomdhtémsmoﬁehSeﬁmmme sthi) for exampbst ance
R
solutlon of the blological sample should be for example 2 minutes
(sample concentrated about 1.3 fold) before loading with an application
time to the gel of 15 seconds. Under these conditions, the amount of
20 substance to be analysed loaded per mm is that contained in about 0.0l
ul of the initial sample.
As an example in the case of a lipid analysis, the phase
of concentration by evaporation in air of the solution of the biological
sample should be for example 10 minutes (sample concentrated about
25 2.7 fold) before loading with an application time to the gel of about
' 2 minutes. Under these conditions, the amount of sample loaded per
mm is that contained in about 0.12 pl of the initial sample.
As an example iglphe case of the determination of LDH (lactate
dehydrogenase) isoenzymeé,.éhe phase of concentration by evaporation
30 in air of the solution of the biological sample should be for example
6 minutes (sample concentrated about 2 fold) before loading with an
application time to the gel of 2 minutes. Under these conditions, the
amount of sample loaded per mm is that contained in about 0.1 pl of
the initial sample.
35 As for the porosity, it is defined by two parameters which
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of concentration by evaporation in air of the solution of the biological
sanpl e should be for exanple 10 m nutes (sanple concentrated about 25
2.7-fold) before loading with an application tine to the gel of about 2

m nutes. Under these conditions, the amgt of sanple |oaded per nmmis that
contained in about 0.12 [err] of the-initial sanple. As an exanple in the
case of the determ nation of LDH (| actate dehydrogenase) isoenzynes, the
phase of concaet the ideprdey of vpgrossty,0tn.80 the ratio lwtweefi thectswlutvolumeof the

bi ol ogi cal f I d
b o 00,cal, SURLE SholLs it o IV R AL BRSSO
m nut es. Undematehisls enﬁrd:rheim of rtbeammat of sanple | oaded per mnmis that

contained in about O.4pd ?eFl'eep L@f‘ro%ﬂ:} gl i a@é&\kﬁi har:r.es fro %bo As

for the porosrty, it is Fhed by Cwo par anst or & Wegr ee
of porosity, 30%to@beut H0%e between the total volume of the |nterst|ces

occupied by the por esyandrl b (sgbelofvohePBred, LDOFALE Hrth altll 612,51 ze Of

t he pores. The degreg porosjty of the material varies from about "e
50%t o0 about W08POUks 2Pt BRE advaBtageopsly SEemabott 2 it &bpubi0abo@ndo. 2 to

about 20 [errdostmaadumhagpqusgwuftrgm about 2 [err] to about 10 [err] and
nost advant ageously i

3&3 err If tli]ﬁ gres are 10Q s th
reversal of flow and %‘B bP?Feanre 88 RSVEFFRh o4t £ aBﬁ’ld’°5T'“11I¥e
pr oj ectd ng eltéxnecnrmenexpnmesau abe Iemdgoﬁ the nrojeétingeebenienss areQuiﬂss kas ge,

- the bi ol h

huﬁ1 d: 19| gg!r ??’n Fr qui @?SII& 99% ptbp% #Q éog’gége) r??ans?’wﬂ:&d"{%él aﬁﬁ%ﬁ di ffusion
t akes pl ace aighenfetthrough| the pores r(ﬁenmbnfthbommirdgfiqamn liquid); in
fovever, in QrdSridpeP auentshier plany PAEIBR "kakeh n% RclOSR Bhére' O

dify the vrscosrtyo m dification |qu or exanpl e by using a
pol ymer advari‘isab%‘t'ﬁjg yf1|5’6§§%"s§ifnb°atdhﬁgsarre propertres as the polyners

ggf i negb bel ow with remré%r; Gnl BAeTN86 HI8FentOthd f&aphbﬂiﬁa' ﬁ?énoﬁ@tmﬁl eyf ront.

ont act between the en roj ecting

el enents and 1rsh8°iﬁA§E)e srr?pf}?)&t Fie d&ﬁiﬂ%‘tmnt{‘?\é'“&hg*é%&%éhq!% &%

support example by using a polymer advantageously possessing the same properties
as the polymers defined below with respect to the sharpness of the
biological sample front.

20 As for the contact between the ends of the projecting elements
and the slab support, it occurs when the angle between the slab support
and the ends of the projecting elements is about 45° to about 90°,
and advantageously about 90°.

As for the humidification of the porous membrane, the

25 humidification liquid may be deposited each time the device is used

. with the aid of any means for doing so, such as a pipette.

As for the humidification it may take place either before
(insofar as the front of the humidification liquid has not yet attained
the zone where the loading of the sample must occur), or preferably

30 after the loading of the sample onto the ends of the projecting
elements.

When the projecting elements are placed in contact with the
gel, it is not necessary that the reserve of liquid which has made
the humidification and hence the reversal of flow of the biological

35 sample (and possibly the concentration of the biological sample at
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and .the ends of the projecting elenents is about 45 to about 90[err], and
advant ageously about 90[err]. As for the humdification of the porous
nenbrane, the 25 hum di fication'liquid nay be deposited each tine the
device is used with the aid of any neansif or doi ng so, such as a pipette.
As for the humdification it may take place either before (insofar as the
front of the humdification liquid has not yet attained the zone where the
| oadi ng of t lthesemipbé thesprojestidg elements) cpamisihle3ds stillapresent hinsofanli ng
of the sanpleg_o0 . roji.ecti I 4 ; pecting
el ements ar e%p?I g%é;&tclgﬁl@gg?a@{e \%\ngﬁ%gt ﬁ%&gg??%etf ifd?ﬁg% lr@ﬁgg{shsgaelrig ﬁ\% t he
reserve of | ithei kumidificarion phase tdreinsafarids the loadingl ofcthe sehele 89ctXal

of flow of theebidl eghfdls $hnediateSPHPLE CROGuRABTIBAYIdNS &RNEEEEIAYI Bk Of
t he bi ol ogi cal sanpl e at the end of the projecting el enents) $033| ble is

still Presentcoprebrarion of hehe samplegabithenend gfthe BRRIPCERRE FIPMERHS: ows

i medi ately after therhwredf{dstabie pheRamylel NS Akaposiiblberd amderdg of the
sanple on to the g__etl f ol I.Qc[v(\?/s i rrgedi at,elé after the_ hum.di thc ti gn - and
possi bl y t he the PATT OBRATILE, K¢ thR RIPIEFHngFhements 1P himadyficppion
proj ecting elsodetioh placddnénfd reserSiodgesdparatex irgl ehetapmrposs obl ehet 0
I merse the part _qpposjte to the,projecting elenen Ll .a bum dificaki on
sol ution pl aI-[ca'él e?%logl’r%%eélr %?)-i lrmggjgaé:regfecafrf rﬁ"tth{ei?ea%%%‘%g}gug?o % h‘té(is o
i nventiton, tIthe projestint aiehentsathus treateficimbeontiacy with ke @eds of 10
the projecting el enenjs daus dfeeafcdnlm G@0EAGbn Yebled MRyI6d boiRYEYCERe
specific hum dification ageht Sl.;emay1 Qh@loungéto ?hé menbrgne In a reversible
or irreversi isiembranendp a Tiexsrsidde ars ippgvensidenprnnen. ofhegentgeats A2ycApabl e
of receiving ctohﬁoéwrbé!é @bl LAfHY1E & rEQIViRS b RudfiQ$€{c4¥ibn CARQaN e of
containing the humdification 15, I#qw d. Ac,cqrdlgg ﬁlgma‘{}rfgdv nt ageous
enbodi ment ofort ARRSiSE Pk iBoResenyein fApable ohiqBtaiifag: the umigitacatiPiypoye
the arpap surridqagdng the front of each biol ogical sanple | oaded onto each
proj ecting el enent ang_advant ggeousl bove the rts_ of: the .porous
mermbrane joint to 20 gcmrdf‘ﬂ%q%r 8 éé‘txf‘ﬁ‘ij’gsf’%%ﬂ?‘gﬁ““ Uz tHE HILRn,
the humidification agents are situated above the area surrounding the
front of each biological sample loaded onto each projecting element
and advantageously above the parts of the porous membrane joint to
20 the projecting elements.
The distance between the humidification agents and the front
of each sample varies from about 1 mm to about 20 mm, and is
advantageously about 2 mm.
As material capable of receiving the humidification liquid,
25 - it is possible to use a material capable of being impregnated, such
as a spongy material, for example a natural or synthetic sponge, or
filter paper of adequate thickness, advantageously between about 0.5
mm and about 3 mm of agarose gel,
The spongy material capable of being impregnated with.a
30 humidification liquid is such that it may contain a quantity of liquid
varying from about 2 fold to about 20 fold the weight of the said
material. This material impregnated with humidification liquid may
also be a gel, for example agarose gel.
According to an advantageous embodiment of the invention,

35 . each projecting element is in contact with the gel over a length varying
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The, di stance between the hum dification agents and the front of each sanple
.varies fromabout 1 mmto about 20 mm and is advantageously about 2 mm As
mat eri al capabl e of receiving the hunmidification liquid, 25 it is
possible to use a material capable of bej,ng inpregnated, such as a spongy -
material, for exanple a natural or synthetic sponge, or filter paper of
- adequat e thickness, advantageously between about 0.5 nm and about 3 nm of

ﬁgar SSfe gel . f'i:hiﬂ Bﬁﬂnﬁd d&heaml mﬁpraabl ﬁeqérekwynﬂrdmwwatﬂd w hﬁbuet 30

um dificatio i g is, suc contain quatlt ui

varyi ng from%b88t p‘FB e 8“6{%\}& gﬁ‘%&gﬁé ‘g‘ﬁt 131 s°é'1 8 'ﬂﬁt erial .
This materi algelopregnated with hum d| fication liquid may aI so be a gel, for

exanpl e agarose gel. rd|n dyv u of e
i nvention, 35 ea@%coq’ &&egn%&t%?%%?ngfcgtﬁ géfvré%@ %n't ﬁéggpglrc’%?/er
a | engbh var yienyjrane hasfar qnadr:rim:er.alalﬁom, 20 (pamrhiculad, mtafrerabltyaﬁem:lab.out

lmm to about %g\cma&qgg&{t}%igg%#ﬁgm%E b fRe, o? Q'h? %’%ﬂeﬁ%f AR ?%in%ﬁded

onto the gel. cor € i nven € porous
5 rrerrbrta:nehmagoaemrelmeeta-l Therfireej endpof tﬁ*@u#mve-sqme r

trapezoi dal , ﬁ%ﬁe&ﬁ%ﬁ”&f&i’e&l%'ﬂé Eﬁcﬁaﬁ.’@ﬂ?{llﬁf c&§€1ﬂftehh€y FolPgordl st a8 1S

joined to the projecting el enents ree end of the ‘above-nentioned

proj ection eltEHBRELeS) styapegas ¢ ireGranslesn HIMREASe dPIRESHBE Ay hEC QicRALS
triangbes, trafpegaalipees angles, squares, parts of a disc or parts 10

of an ellipse. The pro ectin el e nts_are_advant ageous onstituted
strips in the form of é%]l?&?égc Rt age %déﬁ%ﬁ’ 8851%8"??%“%%%& her .
Advant ageous|stripseinethé riiopa dsﬁa\squaelseugtdecodngd.esut aeparated dfe from thehe gel
of about 1 to‘__ﬁ put 200 mm in particular of about 1 to about 40 nm and
ére separat edTTom each ot her by a distance of at |east about 0.5 nmm The
proj ecting el enents aAdvantaaecusdso khege oitripsddvela dengtingf contact with

15 the gel of about 1 to about 200 mm, in particular of about 1 to about
40 mm, and are separated from each other by a distance of at least
about 0.5 mm, '
The projecting elements are advantageously obtained'by cutting
them out from the porous membrane along one of its edges.
20 According to an advantageous embodiment of the invention,
the porous membrane and the projecting elements are constituted by
the same porous material. _
The material of the porous membrane and the projecting
elements are advantageously composed of hydrophilic material, such
25 as cellulose or a cellulose derivative, such as the cellulose esters
L (cellulose acetate, cellulose propionate, cellulose nitrate ...) or
- mixed esters of cellulose. It maj also be composed of nylon, or of
a hydrophobic material such as polyethylene, polypropylene or
polycarbonate.
30 Other porous materials which may be considered are regenerated
cellulose, polyvinylidene fluoride, polysulfone or modified polysulfone.
When it is desired to reduce the absorption time of the
samples or of the humidification liquid in the pores of the pdrous
membrane, either when the latter is insufficiently hydrophilic (as

35 for example certain cellulose nitrates), or when it possesses a very
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them out fromthe porous nenbrane along one of its edges. 20

According to an advant ageous enbodi nent of the invention, the porous
nmenbrane and the projecting elenents are constituted by the same porous
material. The material of the porous ne ane and the projecting elenents-
‘are advant ageously conposed of hydrophilic naterial, such 25 as
cellulose or a cellul ose derivative, such as the cellul ose esters

(cellul ose acgisaheporeckizd QE6r RxARPNALEs thSH labb@ED.5 |1} afteis . preferabillexed
esters of cellulose. It may also b f

. e co osegaof nyl oh, or of a h drogatlobic
mat eri al suchb%rﬁwi?éﬁh%eeﬁgfmﬁol“?&régglt@n r rﬁ%/ﬂ‘ifcs&rb% e’.‘n‘%%p“ tion
a lheﬁ polr 933 w;afﬁé@di&gv\ﬁﬁéh:ﬂ Bﬁl)éf bﬁp&@ﬁ&iidggf@gna lrsagnln?raat £l de?ebl.:@dto_se,
pol yvi nyl i dene fluoride, polysul fone qr if.ie ul f one, N gt. i s
desired to r e%’(?é“f?le‘g‘ﬁb%‘g’}l’ﬁl\;?'&f’ F?Wll}fgtgﬂeﬂéeaﬁﬁﬁ@g%? b af’ﬁ]eyseg' this
hum di f§ cat i owvedtifgliagent ishaspdriassuffichentpguantdtyeitbonder; tbat the sdmpldet he
latter is insyfficient] I, i L . X e rtal _
cellul ose nit %atdgg)?ﬁgral(l\l,\%%,]?&g s%leeéngg%%gn eernetrJ&rREgL%@kAg\#%S&@E# smal |
pore size (fothepanpisematerialheithibcurelatdvely shpry ttime of dess abea alisat ore
using the PorgySeHBHY.Afhe Wt AP aEfOUARCh fedldy | RARE DAL 3! 1Y Alof,

of a typ t ha t d

wetting agent e and 1 n a&n anount suc 0es no gdenat ure ¢ he
conponent s cohidrbueanediol (r yacharged susfactants sugh amTsitpn X100',8pd jTygen ™,

agent ¢ usedyidy ad¢ddtabEolis1GUaN ohdertPafiois  bdthdén dHRuE A0V0EL | 2adgBbuRN
each proj ectl?& el ement can penetrate by absorption into the porous

material withtff+a relatively short tine of |less than about 10 seconds. The
wetting agent advant ageoficd \the catsosptionf ofithe crumii diflicatbod ddqaidbyothe

uncharged surfactants suc Trito er and ryl] 10, .

advant ageous| JPRRUSBHEE ﬁ?f'at%ﬁ'%‘s n‘ésebgg \ﬂ[eé' ﬁ&!ﬁ)‘ﬁ u‘%g%gob%%agﬁh“&%gf eﬂ%ﬁ/gtaﬁse e
t he absor pti owheof thérchumiidifiichtict imgentlsi qensisboft hemgtwrdal ompakle af, t he use
of a ting ent .| rd i cul e;@ﬁ%‘f”" Wely!
agent ﬁ%onsi s?&oeg&éhiatpgrl}%ld(gfg{péa%flg‘g\ggaﬁ%ggg&l%a ecei &?nﬁ t egf;lhgaéﬂeo

huni di fi cat i ohutiidd@ichting Liauid|rerpendicularlzrvd the traronametbransat Tois | i qui d
perpendicul arby @ L& RBREPURe TERUA R atidH Sgents are applied in a reversible

or irreversible manner to the porous membrane, this application leading

to the existence of zones which are not humidified, a circumstance
20 vwhich creates perturbations in the process of the reversal of flow
of the biological sample towards the ends of the projecting elements.

However, when the humidification agents consist of a '
reservoir, situated above the edge of the porous membrane, opposite
to the projecting elements, it is possible not to use a wetting agent

25 (in this case, the liquid is transferred in a parallel manner to the
surface of the porous membrane). -

According to another advantageous embodiment of the invention,
the apparatus comprises:

- stiffening devices for the porous membrane,
30 - and/or agents for binding the porous membrane to a system of
application of the biological samples which can be automated.

The stiffening devices for the porous membrane may bé composed
of a stiffening support fér the porous membrane, the form and the
dimensions of which are compatible with those of the porous membrane

35 and those of the projecting elements, so as to-make possible the



I's t.the case when the hum dification agents are applied in a reversible or
irreversible manner to the porous nenbrane, this application | eading to the
exi stence of zones which are not hum dified, a circunstance 20 whi ch
creates perturbations in the process of ife reversal of flow of the

bi ol ogi cal sanple towards the ends of the projecting elenents. However,
when the hum dification agents consist of a reservoir, situated above the
edge of the peiotenansebefirede paxtoof tithet poxtous gembiant bygtiel stbffening tsupport

possi bl e not Jﬂeys&rﬁiﬁf%é 39cR48aE t%% suppor é | 3ek Mot Gddr bifhdr rrgHéad s

transferred in par a manner to ce of the porous e
Accor di ng t o RheciRerinagoriincsged Fie cpradartinat ebﬁnenmspnwémol the poheus.

appar at us CONgb$8fe with!dHef mm 5Ha€8 Sof| Phe eEct1pRYSIIBNEERRE, t1d0-
- and/or agents .for a?%pndl porous_nenbrane to a system of application
of the bi ol ogi@4EE

‘&&?“‘éénsaé@ %L&“Gﬁ'a‘i"édeleﬂ‘ié°8‘i‘?’?ﬁéﬁ|&?§ -devi ces
for the porous nenbr afke rmfb&lﬁ@n@ﬂﬁﬁdtﬁxfayabéikbﬁﬁdﬁéﬂnﬂf WBPELdmehOS beb@een

por ous nenbrane,,the f i mensj ons of which are conpatible with

t hose of the ‘B'B‘FBU% pﬁﬁﬁbé?aﬁgeé?:em%mne éﬁoi'lsﬁﬁg"éi *of the projecting el ements,
so as to make possi bl Fhe Heinding 4gentis) e dec comtitutedpby ta Qﬁaﬁme}z}-pﬁupus
menbr ane by t f pQr " nd| ons _such that the.support
does not hi nd"ré %thE{} 39{,{}%12{{@5:& %b#nggon % tpr?éc’ﬁ? (ﬂeg‘gﬁ“}?g é?ements

j 0i nedl® o t hengsesLARY ﬁéhiﬁe&né i ehsupperpd anar surface of the

el ectrophoresis gel ofpd hﬁnﬁmg ageﬁx%aﬂhgﬁblgé ﬁehs Q@Q'&@g é@f@m o’ Bhe the

el ectrophoresi s gel The stiffening support be conpose el"efment s
bet ween whi cHreRbpaRe aofuitedlecrisidity BB Il'ﬁSé‘theﬁhatTﬁbebMTGI eapaddernfs nay be

constituted ompridiagp or any technigests e:mmga&eryosgﬁpf@te &dnspetslieng the
‘porous menbrane, if, 10 fﬁ@?s%}s“f ened by a_ support. The binding

agents rmay al RESeRYIr  SAPR LS © B the Q%@“mp’é‘ﬁ'@'a suitabl e
rigidiiy and be such Akadn Ehayplar et poidue BénbeaNe ma§i By inserted between

agents maki "G o ot 9&%& Pl et Oz é;‘[:l.% © & 1&s rgz?el o OO cli')\l §s Offlexlo edllIlyl ng
t he porous ne 5r Bfie

_order to ensure impermeablllty, each of the parts of the magnetic
material being itself in contact with a rigid supporting element.
According to another embodiment of the invention, the

20 apparatus of the invention comprises:

- stiffening devices, in particular a stiffening support for the porous
membrane, the form and the dimensions of the stiffening devices being
compatible with those of the porous membrane and of the projecting
elements so as to ensure the support of at least a part of the porous

25 membrane by the stiffening devices under conditions such that the

\: stiffening devices do not hinder the placing in contact of the
projecting elements joined to the porous membrane with the planar surface
of the electrophoretic slab support and the loading of the biological
sample onto the electrophoretic slab support,

30 - this apparatus being such that, if necessary, either the porous
membrane, or the stiffening devices, or both of them include
humidification agents for the projecting parts, these humidification
agents being advantageously constituted

. in the case of the porous membrane, by a material capable

35 of being impregnated with a humdification liquid such as a spongy

__/___,
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15 - | As an exanple, the porous nenbrane may be inserted
petween two parts of magnetic nmaterial, at |east one of which is flexible
in order to ensure inperneability, each of the parts of the magnetic
material being itself in contact with a y9gid supporting el enent. According
to anot her enbodi nent of the invention, the 20 apparatus of the
I nvention conprises: stiffening devices, in particular a stiffening support
for the porousateeidl doend trevefsibly aowd irhevessitdiysto theosaidhaeshriahg eni ng
devi ces being conpati bl €n 'htehégggogg ‘?’{? E&‘ﬁf&?{r{}“ﬁ JiRiger ane and of the

e suppor of

projecting elenents sé as t0 énsure at least a part of the

- porous 25 menbrane bybyt Rereserveimiinteateved doterther saishariffening demicesat
the stiffening %@\{é&&%lgofcr%&t tﬁ%} RAed deRfcdy, r}gsﬁﬁiﬁﬁnfx%xt aOfpakBeformed
projecting elenents joined to the porous_nenbrane wth the planar surface

of the Sel ect r&pitbe gInEigprasrion Rfopt Pantdof iHbe| Yddfeningr devHees dohy @ypart

sanpl e ont o tge Rk esdroal Neundthfe, ShADHRUPRAMEty 38 the edgé [UfStR®pareisis bei ng
such that, if necessary, either theY#)o ous menbrane, of stiffening

o A o t h

devi ces, or LBARPTERe ORRASILS LA Shaky f Peaxs; B’é‘é’rﬁ%“ﬁ)rﬁflﬁ"é“ﬁro' cting
pﬁrts, thefse .kr,]uimi deddrealit Qongaiing :b&iuﬂgdﬁiytallfﬂoagﬁdlbultﬁyxégamﬂtviatt?tfﬁbofiritg1
the case of the poroys nmenbrane, hy.a material .capabl e of being
i mpr egnat ed WESTH lfﬁL}ﬁﬁF? %ﬁ?gﬁ“& B ROLS,BepbTRRE 8% gy REPLACEMENT
SHEET 106 mat-erial bound rigver satdrjabreapabley of sieihg impregratedi witheabr ane, in
. the case of the .Ski ' .deyi C Lhr-4290 € i e said

stiffening deﬁ\}lﬁnéL ggf%{a%gg{?g%%gﬁl,e%? (r:}(l)ln%ét %egpggg%\ﬁggéﬁfggé, @%t%kﬁgglueln thD n%ot&f rom a
space formed from the stiffeningodgvigasati on of a part of the stiffening

evices and byhe naa{difbatitn BOIW4Sn BIRE AReer id? &dAqubsid)isbYudbnt he edge
f the porous nenbrane qQpposite to th wh

t hat ich bears the prqgjectin

el ements, thecotadning @Ayntaseowilyi alxrgral #rsORCPREEALAGHS S8 ﬁtfi%ﬁ,gm&nd

wat er prof i ngsemept Foluak e ai 41! boRitdoh ach WsOHSsoTRED6RDE OS151M phosphate

Y ch o R R e Gl B R TR oS T a2 P bbbt
containing NaCl, advantageously 0.15 M, etc...

When the apparatus of the invention comprises a stiffening
support, the reservoir may be formed by the porous membrane and a part

20 of the stiffening support, the said part of the support having a form
and a lay-out with respect to the membrane such that there is a space
in the vicinity of the upper part of the membrane in contact with the
membrane, the said space being capable of receiving a humidification
1iquid.

25 According to an advantageous embodiment, the humidification
solution advantageously contains a polymer making is possible to reduce
the diffusion phenomena when the sample is returned towards the part
of the porous membrane opposite the projecting elements.

- As to the utilization of the apparatus of the invention,

30 when the biological sample is loaded onto the end of the projecting
parts, certain zones are impregnated before others by the biological
sample, which may create an irregular front of the biological sample
loaded onto the said projecting parts. In order to prevent these
irregularities from becoming more pronounced during the concentration

35 phase by the humidification solution, recourse is had to a polymer

aced
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fromthe stiffening devices, the hum dification solution being water or an
aqueous sol ution containi ng advant ageously gl ycerol at concentrations of 0O

tQ about 15 50% by volune,. or a salt solution such as a solution of
0. 15 M phosphate buffer, 0.15 Mtrisglycine buffer, 0.15 Mcitrate buffer
or a solution containing NaCl, advantageously 0.15 M etc... Wen the

apparatus of the invention conprises a stiffening support, the reservoir

may be formed Jaxaﬁh%npgé tnsfr*artgnﬁs%ﬁaw &, PRdd F?‘Q funcamtpfofté}fasu?ixbé ftﬁgi ng

support, the said part o e support ormand a | ay-
respect to thehacpagssnef sﬂ@hssm@ frante i@ a°%;§\§l§§‘8 nnﬂr@mteimsyﬂ@f front

upper part of thehm&éé'fca'ln gaﬁ;erxinBtEi‘f stF: hggeln Whe SRkdiPRATEn

bei ng capabl e of recelving i fication
“According to ﬁeammag%@emhmﬁhe tfeem nmefqteaﬂ%ntwreﬂ-m# the

advant ageous| ypol piéraiiBSt& nBQEym%I £P8it BfproxiBReIy DifrallDel @dUEIR: ke of
di ffusi on phen rrena Wge& anple is r. turned towards the part of the
oty thg ﬁéig

por ous menbra jodeeting | eé‘ﬁ%rrﬁs As to the utilization of
t he apparatus of the IM’lfHﬁtJagﬂcus'i@, the polyhen uské i¥ al egieraboRdlpl polyker,

| oaded onto th of th arnts bain z S npr.e nat ed
before others nggf'%b 8?'6 %ﬁg‘% °|u(t:h 210 a(:nr eg?%& r*al'rré'ﬁul é"? front
of the biol oglludrosmtpvbcéldaalesb.oldeurtahe wé.nt:rgﬂaqusiat ehg. paat sontentrationst 0
Concent.Fat i on SEEEEHRR b Eupl AR GR EAe DY Rl IRETREATdoRE HEC |
had to a pol yrgejecting ﬂ}ﬁ"@ﬁtsow appuaxAmateldy| straighic 654t chmeenthetionsct i on

of ensuring thguahafiRnesRatOht! HfchapRl ﬁmf:ird(iﬁcat':.oﬁ st IGK nBUMBEr diffuses
mai nt ai ning the front Bf t he Di oI | cal eﬁp{)/%tsgprom mateli straight. In

the case in wi"dR8tifet ‘Fot}réél‘?"f‘ﬁg %"rfeﬁ?‘és evisGPAi b The @0P¥eyl e, the
role of the 5 mentionddobylfieri advantagdcuslhakr® Rontgtivraxismbetweepadbdutel to

the ed of t d f h Ld projecting el enents. Advantageously, the
polyrre?l%used @052 {’%‘gﬁ 3@% pol ymer, of high nol ecul ar nass between

about 2x105 and about {\ea:cr:idlaglcttb asothedr enbpdinenit cef [theoiweventiott,r aite porous
pol yacryl am detne%‘:?ane 1§tacc%ai§f3§’ Lé&rﬁe sheet, advantageously rectangular or
square, in which the projecting elements are constituted by strips
separated from each other, situated on one side of the membrane, and
20 the stiffening support includes a reservoir integrated into the support.
According to another embodiment of the invention, the device
of the invention comprises:
- a porous membrane constituted by a sheet of paper, advantageously
square or rectangular, in which the projecting elements are constituted
25 by strips situated on one side of the porous membrane and separated
from each other,
- a stiffening support,
~ a spongy material capable of being boumd in a detachable manner to
the porous membrane or to the stiffening support.
30 According to another embodiment of the invention, the device
of the invention comprises: '
~ a porous membrane constituted by a sheet of paper, advantageously
square or rectangular, in which the projecting elements are constituted

by strips separated from each other, situated on one side of the

35 membrane,
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10 -~ sufficient to ensure that the front of the sanple | oaded onto the
projecting elenents is approximately straight and at concentrations |ower
than that at which the hunmidification solution no |onger diffuses owing to
the breaking effect caused by the viscosity. The above- nentioned pol yner
advant ageousl y has a concentration betwedd about 15 0. 05% and about
10% According to anot her enbodi nent of the invention, the porous nenbrane

is a cellulose ssheet vant ageously rectangular or square, in
whi ch the proj e%tcslq"%gkéf%ge%}%mggé constituted by strips separated from each

ot her, situatece @podge makerial, bowndvénie detgchable 20 undetatiblet ndrineni thy
support i ncl udgs 3ok Y bfed %Bg&{sak Ijagg.o. t he support. According to
tion, e

anot her enbodi nent of the Inve evice of the inveqtion conpri ses:
- a porous menbrane cd¥§erdinge o noghen eabodiment pfr theydraentige o ey pampuar e

or reckangul apemtiran¥idrd the & 1RELF ok OEL CEFToRE SitiBdE AN phist Uk :%1%§rodes E y

strips situated on one side of the porous nenbrane and separated fromeac
other, - a stf?f&hning support, - a spongy material capabl e of being bound
in a det achabteonmeheconet haid\e tBOEdte NETRIANS 10 £ie®d ] NFLaE | heClddadng WEPOT t -

. ordin 0 anot her e di ment of the invention, the
ggvi ce of theq"%\}’éﬂf‘%%fago?%q §e%‘?t°-2]ée 585[2 tﬁ%‘ﬂ‘bFB‘hé’PEB\’r‘éﬂeﬂ‘h‘fa@G ;R a
sheet of papethe &deemtomgemxs'lcyslsml&nppm,rﬁﬁtsamy_mabemgn?mbq_é 6ﬂ1heal':shing
' [ I A . Liuted b trips separated.from each other,
Elr ? Jugttq ghngneoﬁi@g’l&gle@%&?ﬁe ggg t%-“ﬁ%r%f* afrflcg’,ln Ehepf'folecglg%i BT opor t
-~ a spongy mathe isasd swppext iandathist dedhithen ontartiiet skdtablgporapner to the

above-nmenti one heENRAne ' 0 r ' . 0 he
Vet 1 on,  { ho ot aue i W eo B5BEF & B AP EHE ISR BRIR e
i(ncl ude a pai FURPPTE| M OFdRRoSoseause the yaripusopenstituentsoof reaah ebigtogicatt ri c

field, after &dupleOpstided édto the gel to migrate in a differential manner,

15 — this pair of electrodes being constituted by an electrode connected
to the negative pole of a generator and, for example, situated at the
edge of the porous membrane opposite to that which is joined to the
projection elements and a positive electrode connected to the positive
pole of a generator, situated at the end of the electrophoretic slab

20 support opposite to that in the vicinity of which the biological samples
are loaded.

In this embodiment of the invention, the fastest moving
molecules migrate first and, in order to obtain a representative
analysis, it is necessary to transfer to the gel the whole of the

25 biological sample loaded on the projecting elements.

The use of such a device may be advantageous when working
with dilute samples.

In this case, when all of the substances contained in the
sample have migrated from the porous material onto the gel, the

30 electrophoresis has already started, the application is interrupted
and the negative pole of the generator is connected to the end of the
electrophoretic support in the vicinity of which the biological samples
were loaded and the electrophoresis is then continued in the usual
way.

35 The invention also relates to a device in which the loading

| T
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thésbiological sahple onto the gel, between the porous nenbrane and the

.el ectrophoretic slab support, this field being capable of causing 10

t.he bi ol ogi cal sanples to mgrate fromthe projecting elenents onto the

sl ab support and thus |oad themonto the slab support, - on the other hand,
to apply a voltage to the el ectrophoreti d8slab support in order to cause
the various constituents of each biological sanple | oaded onto the gel to
mgrate in a differeptial nney, 15 - this pair of electrodes being
constituted bV°]d‘\‘Feel1;€@t Sbﬂggéﬁﬂ \SAMRLE (FEP e PREIFEHOR e}sment fisabliter at or
and, for exanp|asx16f tirbBeunilxitic? @Ugen,0bet e op athiuknemnbf atte pppusi te to
that which is joined to.,the projection el erent nd osjtlve.etZctrode
connected to reerbﬁg'l {3"geP eéa%fy &eb‘éﬁ?é'rﬁ%'r;, 6"s]l%t ﬁ%? °§k Q\r‘fél nd “Q)‘fmt’he
el ect rophor et for &l abréity of theupjprous matpoidlt of tetwhen about H®Zvamd mboyt of
whi ch tshe bio I ca reql.oad [ REN t he

I nvent itson, thé%’a%?gs%%géi&}ééng?lé‘%glgfsjttﬁg'&lé?gé T ?2%%’(’%% %E‘Srder to
obtai n a repr etetiraphoreticasladi sypport ks suthicdienty foo theanompanents tinea gel

the whol e of E%hgpI%SP be ﬁegécg'eﬁgéxfdaheéégg&g healAde Obkydad Q{f&leﬁk}é ng

el ements. The e of such evi ce may vant ageous - when working with
di | ute sanpl esesqlytiop dsciradeqpksr al | of the substances contained in the

sanpl e have m grated frnOphé hQsPOSOYRdEPENBEM proJHR1AY ®I8RERLS,NENSRmount s
el ect r]&phor esis has_already started, the'ggp ication is i gt errugt ed and the
e @E. I n

negatiVe pol e®brSample Jegdediade 1% ex6piR ©§P¢qte te Nt ADFGRPLION capacity

el ect lropgo(r]I et o€ ﬁiﬁpﬁaj‘dusi ﬁetiﬂgﬁnhfj ol éxamﬁie,\l\ﬁihcihet hs%é)idfl a%icﬁ-ahs s&mpl Faie
were | oaded angd t el ectr oresis is the tinyed in.the _usua . 35
The invention® "?8%\%}‘%‘[ gsg%fes ‘Efe\?f’ﬁ%sﬁtﬁ ‘%%@%‘ RE § SRS are?ﬁiﬂl\/ﬂ\l‘l’
$HEET vol une of” @nli @l thdckedsssafipl08 piitheoanmuot axft samplel domded willabeut 2 to
about [err] e f ' S f 0 [efr] to about [err]
per [err] of tg?lig{: e%eé@“o?'?%@ogg{%ug'%h g?i&aﬁq‘ E}gér#zap'?{e'ferabl y between about
0.15 ard about [err], Jopracticrosn pxefss af ladreid kimas the absomtiaBen

about 50% and.gpQu4ty of the porous membrane element should be loaded. Beyond that
there is a risk that the hydrophobic barrier can no longer play its
role with running off of the sample drop loaded in excess to the end
of the projecting element.

20 The invention also relates to an apparatus for the application
of biological samples to an electrophoretic slab support, characterized
in that it comprises:

— one or more planar elements made of porous material, independent
of each other and attached to common stiffening devices, in particular

25 a stiffening support which hold them in the same plane, these elements
projecting with respect to the stiffening agents — these elements being
designated hereafter as “projecting elements" ~, these projecting
elements possessing:

- two surfaces, one of which is at least in part supported

30 by the stiffening devices and the other surface is the reverse of the

one previously defined,

~ two longitudinal sections,

— two ends corresponding approximately to transverse sections,
one of these sections being designed to be appiied to the.

35 electrophoretic slab support and being designated as "lower transversal
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5 . 90% and the | oading volune of the biological sanple on the

el ectrophoretic slab support is sufficient for the conponents in a sanple
to be detected and | ess than the val ue beyond which the resolution is

i nadequate. In the case of independent;q&ﬂecting el enents, the amounts 10
of sanple |oaded are in excess with respect to the absorption capacity of
t he porous nenbrane. -For exanple, in the case of a porous nenbrane el enent

with a degree . par 9si % | sLerd a
t hi ckness of s_Leg%l rgr(ra?i%%eegérrg%n ogé}dgg%g%éala%géeg vvlr:glE %ée}%{ngé{pk?%an
0. 8x100x0. 1, ta ehagmpeaviousliyadefinpérand designated as "upper trppsyprser sectionn
excess of 1.5.40 Is ; 0 | pacity of the porous nenbrane
el enent shoul L“bg%ef ?égglgl.g%gf/on ?ﬁﬁa‘%{p?ﬂ@?e is a risk that the hydrophobic
A ; . : . ropne
barrier can ro thengfdffpning deviqes| beine; pushurbat shekn formiand Shais) divfrgpons
|Tﬁad_ed 4 N exCsS bipdthB1&NA e tidse oF Qh@cﬂr'o?gcﬁ'n NEl¥dmendd), so as to make
e invention also relates to an ap aratys or the application of
bi ol ogi cal saPRRs&Rle FheSUAPSEE r‘l}pﬁ it 8 stlhabp?ﬂﬁf)'i?r’@ eiﬂ%ﬁ“ﬁft r t9%d i n
| ndependent o e By e et L aChea. Lo commms ot L opi 0. HEvLees. dn
: K . ] vices,..tn
particul ar 25£° not m‘é’dgfitfhleeﬁ}?ﬁ'n§u’db5??t i m& ijﬁgﬁﬂgge? engﬁr%ltbl ane,
t hese el enent chep pdamet sugfatiet bf rvhe pelxctrophiohetist sldle mupgortgend she 1ldmskiag
el emen bei ng, i d. Rer te " ' ' tSmnare L hESE
pr oj ecﬁ&ng el g‘n&ﬁ?ﬁ%@égﬁ% ﬁg@l-e {’I\I/\o%gur eg%g@ﬂog%%ﬁ!o% “\;\Ei%ﬁp ?gst’at | east in
‘part support eeacd0of the abgverpentioned aihectdasi clesentn inptudingdpeaggrforce i s

the reverse of,/Mhe; HGgPaf/o@Usdtentfdd Nned, - two longitudinal sections, -
two ends correspondi ng approxjmately to_transverse sectiops, one of %hese

séctions being designed t dMBENRRSVERY & Biqlogics) sample lpagad gptHPBE I S| ab
support and bgiddbshsmeneidiédaprojeevitiy bldave froh spred@ing on, tiRestiface

R N ET D M R T SO i e .
of the said projecting element without preventing the loaded biological
sample from diffusing to the lower transverse section of the said
projecting element, designéd to be placed in contact with the electro-
phoretic slab support, the projecting elements having advantageously
20 a thickness of about 50 p to about 200 u, and preferably of about 100
to about 150 p, - _
the above-mentioned projecting elements being such that they all have
at least one point capable of -being placed in contact with the planar
surface of the electrophoretic slab support so that one or more
25 biological samples can be loaded onto the said slab support, each -
biological sample being'ioaded beforehand onto'one element of the
projecting elements, preferably in proximity to the upper transverse
section of the projecting element, these different points being capable
of being placed simultaneously in contact with the surface of the said
30 slab support as a result of an alignment, when the above-mentioned
stiffening devices are arranged in a plane inclined or perpendicular
with respect to the surface of the above-mentioned slab support.
In this configuration, the biological sample diffuses to
the interior of the porous membrane and, preferably, none of the
35 biological samples exudes at the surface of a projecting element.
s
eet Has Beén Reilaced

T



(in the vicinity of the upper end), - the stiffening devices being such
that their formand their dinensions 5 ~are conpatible with those of
the projecting elenments, so as to nake possible the support of a part of
‘the projecting elenents by the stiffeningodevices under conditions such
that the stiffening devices do not hindef the placing in contact of the
projecting elenments with the planar. surface of the el ectrophoretic slab

support and the | oadi ngclPding to Ynothér RbBdAILARlorSBHP ! AvER RS the
el ectrophoretic slab support, each of the above-nenti oneé proj &cting

el ement s i ncl BBPFFRLHE HPRPFHIEPartiti oni ng and/ or retention which prevent a

bi ol ogi cal sanp eset0afl gt o9EétAng NEleRibnt IR oRNA LGP 'B?i PO EoRE YUueRtddNY
el enents from spreadi ng on the surface 15 of The said projecting
el ement, and/ &F% ﬁ?n%"&&?zeﬁre’ie‘iﬁﬁég%‘iﬁ*f SRTeF. PRELS A5y db5 OEtRATES Afenent

Wi t hout5 pr eveallj.ngefs?er.ﬂﬁéachf_igb&ﬁﬂr@gérﬁenﬁﬁ{miﬁg faaogmﬁagfewiiynao%aitfi&d gvv_er
transverse sectiLon.o 1 S Proj ectl ng e enment esl| gne e ace I N
cont act with BheSiBs in Ens Hornle sGianeslor roftanslne Sepratad AEoh EBRon: s
havi ng advant agesxyskhes20strips hatimgc nkengtiofof admtiactOwithr the igel adfoabowrt00

[err], and prefgs %l%%t %oamuhn%%gl[ Lgﬂtggagrl %ggmv Iea%g{‘l 1 £BCaheVey TRNtdQned

projecting el énents being suc |'east one poi nt

capabl e of bebptpgsaparated fromt eanh other bhe pisteace soff fafickeast abrat 0.5

el ect rgphor et g, sl ab support so that one or nore 25 bi ol ogi cal sanpl es
can be | oaded onto the said slab support, each biol ogical sanple being

| oaded bef or ehand ont FiSnin¥anEi¥halee nedates 69 at dpwice danehich, the prejessing

in proxinmty eleddi®sHiRCEoAStARGYET BE £9GHISPRilic WhCePiA, E6UdhNEs e MEIYse
these different L;OI ﬁ@ebelcpegcéca abl e of ?EI ng gﬁlg_aced si mul t apeously in
contact with Pheé &6 e feripative, @ fellulosg) egrex, HHch a5 cedlylasg] acetpten
a: i gnmentl, vxheelldlesatpwgidsrmlrthi, aeddubddefl hturabg ctenitas eata-sabf &fb%edlds& a
pl ane jencl i neq._aq e ' | respect fo the surfac t he
above-ir?;nt i ongﬁ Jsvlegbﬁ@%gp{’frcg ﬁ%%h?%“c@%ﬁréﬁi ac8nas tﬁ?@yﬁﬁ’aﬁﬁﬁq'cal sanpl e
di ffuses to tRel¥propylese of pohpcarbenate.nenbrane and, preferably, none of

the 35 bi ol ogi cal 1ganpleiteHIes S f | £ChI DO s o
ol emrent | REPLACENENT  SHEET atﬂjets td%n éﬁpfa'i’ﬁ@ué) 1n?witch ESdH BQOJectmg
element is fitted with means which prevent a biological sample, loaded

in the proximity of the upper transverse section of the said projecting

20 element, from spreading over its surface, these means being
advantageously constituted by a surface.made of a hydrophobic material,
such as a strip preferably attached to at least a part of the surface
of the projecting elements which is opposite to the surface, a part
at least of which is maintained by the stiffening support, the surface

25 area of this hydrophobic material varying advantageously from about
one fifth to approximately the whole of one of the two surfaces of-
the projecting element. ,

In-the case of a strip, there is retention of the- biological
sample. ' _

30 More precisely,.the projecting elements aré cut in the form
of squares or rectangles and are attached to a rigid support, for
example by glueing. A strip (for example a hydrophobic self-adhesive
paper) is placed on the central part of the projecting elements. It

| plays the role of a barrier between the lower part and the upper part
35 of each element of the porous membrane.

I ————
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20 According to another enbodi nent of the invention, the apparatus
conprises: - a set of projecting elenents constituted by pol ygons such as
triangles, trapezes, rectangles, squares, parts of discs or parts of 5

el li pses, these projecting elenents bei advant ageously constituted by
strips in the formof squares or rectangﬂes separated from each ot her
these strips having a length of contact wwth the gel of about 1 to about .

200 mm and in partic h@rsagnr %b sh&p ﬁb%sgo%d”r% amoggi&g,ﬁﬁﬂar at ed

fromeach other by a |stan Yeast “about
i nvention al sforr ekamEe by n@aaexnfce pipetrs dR prexipity) et the) upPEHEARRSRTEe

consti tut ed Oée&ribwroenl {HeC uPFH-CEbdtlsve S Be@S of Cbe %'tx@sﬁrﬁ'éc@n%e'eiéﬂzéhie

derivative, a cellulose ester,” such as cel |l ul ose acetate ose
propi onate, celtavel the skrin-albisstip plgced o8 the purkace phohe porous meghrang o

nylon gr a hygiiappadient "eHe shapleS 8Fdhn %ﬁrd&hﬂ@t&hﬂ-eﬂﬁé sa@fawar Sﬂ)ﬂhene or
pol ycar bonate. The | nvelrljt i on rel atf@a %par a'\t/f_é_ gﬂ_g{ (a?

proj ecting el BRRIRELING Fiedend, puthW Hgtvﬂ’ﬂe& b USitBe Ol Ml e,
| oaded in t heoprcapimatrytpftot bkre Upperiotrr ofh therpmejeetinigoaladent hends #eakching
projecting 20 from spreading over its surface, these neans

bei ng advant Eéo&gﬁf §§§t|tut ed by a surface nade of a hydrophobic -
material, such as a sﬂ'hepsqmpéédtaalbhg/ bgeneilobéeﬂuo exceisgawitharespectoto tthe

f f th LEect i ; t
ot 1 o3 ot | v LIS P RORadlbrile, PhORAARE Betf ddiRiRG B66ve T D'
area of this HisspHomidl rﬂi@érﬂw r%ﬁr yfr@saawnﬁa@wdsﬁycmem higyid. one
fifth to approxi matel ypb %o%%&t@&n&nﬁpﬁraﬁw 15O feeit i 36 QheRf tHeh Borous

proj ot elemnta, WIS SRR Aia. (eres teienen £ the

elements are cut in tia £ Easé oF04Porbud mefibrtineNdvingaadlarge mireasived to a

el t - A3hos veCIRREF | LHEE pasbed Yo eTFiE 1eEHE: HiAn, BPTin, B ERe PeRBErR

el enents. It pémisnédh@aboeé eanfnat Panactien. bet ween the | ower part and the

upper part 35 OfInef&n:,eL}?JEe @ﬁe %fizg i’& PR %B?eﬁ@biéﬁg% and if the.
humidification liquid is.not sufficiently viscous, the liquid siphons
through the pores and a transfer of liquid is produced when the samples

20 are applied to the gel resulting in non—-focussed loads.

"In the case of a pore size greater than about 3 yu, the -
invention offers an apparatus in which each projecting element is fitted
with means which prevent a biological sample, loaded at the proximity
of the upper transverse seétion of the said projecting element, from

25 spreading over its surface and seeping out over its surface, these
means being advantageously constituted by a hydrophobic material,
coating the two surfaces of the projecting element (as well as the
longitudinal sections, if necessary), to the exclusion of the two
transverse sections, advantageously to the extent of from about 20%

30 to about 100% of the two surfaces upwards from their lower transverse
section, in particular to the extent of 100% of the surface maintained
by the stiffening support and about 20Z to 100%Z of the surface opposite
to this surface, and coating in particular the whole of the two above-
mentioned surfaces with the.exclusion of the two transverse sections.

35 In the case in which one of the surfaces is only coated
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21 The sanple is deposited in excess on the porous nenbrane, for exanple by
means of a pipette in proxinmty to the upper transverse section or on the
upper transverse section of the projecting elenment, above the strip. This
strip placed on the surface of the porou? menbrane 5 will prevent the
sanpl e from spreadi ng over the surface of the projecting elenment, but wll
not prevent it fromdiffusing, by means of capillarity to the interior of

the projecti ngafa&ﬁmﬂtbyaeﬂe rt?ﬂ@hbmﬁ h&t'e%r ﬁ@cbarﬂ@ﬂ%?”ﬁleesh?ﬂdc@go%@d

| oaded in excess wt respect to saturatiqon o or ous
menbr ane, t he t8athitemRASBL R YnF‘ngSEB@ﬁ?él?ﬂwé“BN“p % 3 B‘Fcffs’f‘ﬁ’g thate of

reserve of hughéglidoneaid @Rokikitydro the m@!‘&rﬁﬁﬁérﬁaeﬁb&ﬁaﬂrlﬁ déatded with
effecti ve when the gﬁrous merrbri\ne ha%a rel ativel é sl | | ess

than about 3 PeP¥droPpobic,materdal an grder o Prexe EP:H‘&VPWQ’ iﬁf’%r’ﬁeﬂb%re
size 15 s réasungehy titans adusehthl] €6 rs]pecﬁyeahétaltgercdalam afothie Twperr]),
the apparatus ne tloneq,‘ above ca en _the size of

the pores is SEFRSSRnd™EP the™ %Bﬁtg'oif cogﬂl %“PY%’&S dhfés:m r’%%MlowF ti craélﬁﬁrse

Vi scous, the Isecpiiod. si phons through the pores and a transfer of liquidis

produced when t he Sal n t% 3100 jecting 8 @i@me"i‘x?p feg].%hogLPK?SlQ? {seigiﬂi 'c%g:%

non-focussed | oads pore Size an about
t he inventi onobf¥tsr §“%1r$“§§p@ﬂsaw§l ﬁnhMWhO@&cwamlBge(ﬁ!Fﬁgt doenthe: tyve

fitted wgt h neasisvebse seREfy Nt a bi ol ogi cal sanple, |oaded at the
proximty of the upper trsnsverse section of the said projecting el enent,

from 25 spr eadi N rcasesok @ Redrophohicserating, Sereis, revantionf ace,

these neans bahdGaz€iEitndg WL the HA0Ibgilcdl eshmpye.a hydr ophobic materi al,

e 02 e 2 Bt BB Sl e Slhed o5 fhd oy e, o
ngi t udi nal secti ons, 0 e '
transver se seekampis, bpglantmgetosstiffeningeagentenisuch ds anstlfdenin0sugdrt.

Lo about; 5100% of 'the t4p ook 36ess UBHE!H5sLI00 (ighindOUEL, Eha&vﬁ{roﬁmayby

section,~in particular to the extdn urface mai ntalne
the stiffeni ngf sthspdevwera tuangneuse 2pesian, 10B¥edfvithea hindraphwbippfitne and

this surface, apdthen@atinparhdhtlar td ¢H Watﬁp%h‘ﬂmlcﬁnoéovre@etﬁmhém\bf the

mentioned surfaces with_the exclusion of the two transverse sections.
projecting element, with the exception of the two transverse sections,
and possibly with the exception of a part of the surface opposite to

20 - that maintained by the stiffening support provided that this uncoated
zone is not joined.to the lower transverse section, in order to avoid
the seeping out of the biological sample.

The sample is loaded in excess, for example by means of a
pipette, on the uncoated zone, advantageously on the upper transverse

25 section. The sample diffuses by capillarity into the projecting element
at the interior of the hydrophobic coating until it reaches the end
of the projecting element which, not being film-coated on its lower
transverse section, will make possible the loading of the sample
when it is applied to the gel.

30 The fact of having coated the surface of each projecting
element with a hydrophobic film (from several microns to several tens
of microns thick, and.advantagepusly about 5 p to about 30 p thick)
prevents the liquid from seeping out transversally by siphonning from
the interior of the projecting element towards its surface, which would

35 lead to an accumulation of sample liquid at its surface which would

\
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35 In the case in which one of the surfaces is only coated
22 partially by the hydrophobic material, in particular the surface opposed
to that nmaintained by the stiffening.support, it is necessary that the zone
in proximty to the |ower transverse section be coated with a hydrophobic
material in order to prevent seeping out23That is the 5 reason why it
Is essential to specify that the coating of the two surfaces, when it is

ial, f h ] i on. ; .
O et (o HF P ek Oe PirtCieah A% L AR, o E380, Bgheciuno

hydr ophobi ¢ cehdtdeny, texgiepta flarge hafooussed load. t ransverse sections. In the

case of a hydrophobi c g¢oatig, re. | : | (11 Qpl f the
bi ol ogi cal Zar'rploe. Theﬁp?%l]k{e}%t F%?@F%%ﬁ?‘gé grﬂédu%?t g‘?zllﬂeer@:,%g%é’l ggés{&}g part,

for exanpl e bpoyimest raf the sampleé diiquid dgentlongitndinak movepestewhirh SEHHE6 ¢ .

5 very so@iy1CEi Vi ¥fe TaRGe MilkEfdel B9 1R EHFYed BHE the ednlEderable
pr oxi m'riy of tf’ue | ower” transverse section, coated with a hydropgé)glfigpiplel-m

and are hencelpsipeofniead attihe Reregat whergas dhectrpnsyceie MRECRARS|
proj ecting el gpRfdcionivhich h6tcxs e tRE Bbeiddecof WAtk Frovfens aakestplase, and

_ i bl ith t ti f t of th f ' to 20 '

!to ﬁZts | rraiyn}tMai nBYc eﬁ'g%(%gpe?b??fx 3ﬁf‘gﬁé)§rﬁﬁfﬁci)}°ﬁ ﬁ&éf%ggg?ech%%?%: %uﬁg?é‘Fed zone
IS not j oi nedmeditn-ahé_ei.d veey thianSletse2eg)d on, | n or der to avoi d t he
seepi ng, out of the bi cﬂu?'ghf lorga | Ehe -g%gefct%ggk %akgrﬁrgo%gﬁg%l rll.hg‘rﬁggitaxftor

exanpl € by neans of a pipette, bn'the uncoa ZOne, ant'ageous on the
upper transvepfeth@sexudatientpbenoncrios tsiepbbifded faxs the gndcoebidachrpnojetcting

the projecting; gheients @b 41 iRl 194wl willf MeLeBAAPIG: CARRLAEsWAL | 1t
reaches the en%igl%)e? fhe:L pr o%ect#%%?eﬁr%ﬁtw%&?cﬁ not eiong i?jm cgat e%l on
i {s | ower tramsswrdatesedherm by gravityyi || nake possible the |oading of the

sanpl e when it is applTd hfiroBRoiR! coasting may be produced/ B¢ dprayidyf obavi ng
coated the surface of Sﬁih {)roﬁjéeg:tlgg e%’ﬁmant. with a.heh dro&l; bi.c film (from
sever ald mi cr of82HRESRK drial tEHELIAN AR SAHSPRAEPTH "8, 'é&\'ia 3’68’6‘1&‘? 1% bout
5 [err] to abeubstificés£rsukthtds @i)icone, paraffin, polytetrafluoroethylene, latex,
a plastic such as polyethylene, or any coating making it possible to
waterproof the surface of the porous membrane without penetrating into
it while adhering to i;.
20 In the case in which the apparatus of the invention comprises
independent projecting elements, the loading volume of a biological

sample onto a projecting element is about 6x10-4 to 271:10'-4 2

ul/mm
per p of thickness of the porous material, for a degree of porosity
of about 50% to about 90%.
25 The invention also relates to an apparatus in which each
projecting element possesses a length of contact with the gel of about
1l mm to about 200 mm, and preferably from about 1 mm to about 40 mm,
depending on which biological sample is loaded onto the gel.
_ The invention also relates to an apparatus according to which
30 the porous membrane and/or the projecting elements are constituted
of a hydrophobic material containing a wetting agent of the type and
in an amount such that it does not denature the components contained
in the sample to be analysed, this wetting agent being in an amount
such that the sample can be loaded in sufficient quantity on one of

35 the projecting elements and in an amount lower than that at which the
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prevents the liquid fromseeping out transversally by 5|phonn|ng fromthe
tnterior of the projecting elenent towards its surface, which would 35

| ead to an accunul ation of sanple liquid at its surface which would
REPLACEMENT SHEET 23 then run along this Eurface until it reaches the end
of the projecting elenent to give a Iarga unf ocussed | oad. ' By maki ng each
projecting el ement inpernmeable, the only nmovement of the sanple liquidis a

| ongi tudi nal pRyRRERELY ahbfd cRAGH ionger g & coﬁ@é&frﬁl:@d/\‘aﬂé the %‘i@réﬂ%y' & g€
di stance to be covered and the considera loss of load at the pores,

wher eas t he tﬁ%weag@%v@mﬁﬂtofthmmta%ﬁawt |b6h“ﬂ/wﬁ°&ﬁt’c¥é’éaﬁ‘s in the
absence of mawﬁcagédmth%iy&ﬁqe Mbuﬂﬁéhdleaﬂldn\éhéﬁé;ﬂ(f) kuﬂfa%t:aaese to

Furt her more.  PHEt 8 BHSOROEI0P nelverhy GUFRHReesby rERad B RORGPRLifsLons
exudat ison phefpseabout ©.601% itbi ssbudt 10e end of each projecting el enent,
since all of the |iqui lch has s ed,_out transver cunul at es
there by gravity. Thi ﬂﬁ%“ﬂﬁﬁ%‘f (Fei%‘gs ﬁ% arrﬁ§/°c5’ uf)? cféﬁc@olm@)’}gs%’r W rﬂerr
15 coat biglogicdl |samplesrant®mnoelescophoretiec slaty seppomnt infparticular
hydr ophobi c s?psélgp_g gph%gg%sagfﬁl 'chSPJEerP?erdaﬂ ¢pol ytetrafl uoroethyl ene,

| atex, a plastic suc VYiene, coa o%ﬂg making it possible to
vvaterproof t he mlpawlosamni@smagatt@nmmenwam vapnsagaqusly reevermlo it

whi | e grheringrdfacking Zlements made of porous '?na‘i:gﬁa‘iaﬁx?d IRindhihohdI @ £aPRAT at Us

of the invention conprises independent projecting el efrents, the | oading
vol une of a bPBSYPEA RlaRaN POBPNS DmbRage nd; a3 28| erkansiey ianthe seme plapg

[err] per [eref the 1Attdenesie Qbadin@ SPtAYSHiGREECR! sanprésébéiﬁgrﬁQfaf-med
pér osity of about 50%.t 0 abouyt i nventi on al so

lates to antBRRIFACHAST; AL c%?aﬁﬁdsﬁfof@cf?ﬁ’gpﬁ?-bwgp‘?}'fg‘ﬁggses tes%ngt h
of contact w phojeeeinelelederaisobéink sl ehabakléy 200 have aﬂdlqasefareabbmtf rom

cbout o Ocolil o8 lthe TIRELEI0ca Y il g O GABL S Sl BGET
electrophoretlc slab support, these dlfferent points being capable
of being simultaneously placed in contact with the surface of the said
slab support as a result of an alignment, when the above-mentioned
porous membrane is arranged in an inclined or perpendicular plane with

20 respect to the surface of the above-mentioned slab support, '
- if necessary, at least a part of the above-mentioned porous mémbrane
is attached to the stiffening devices, in particular'a stiffening
support,
-~ it is preferable to avoid the diffusion of the biological samples

25 from the end of the projecting elements towards the porous membrane
with the aid of agents for the humidification of the projecting _
elements, these humidification agents éomprising a humidification liquid
which, as a consequence of the.evaporation of liquid from the biological
sample, creates a flux from the porous membrane towards the end of

30 the projecting elements and forces the biological samples towards the
free end of the projecting elements, and which concentrates the
biological sample at this end, these humidification agents comprising
for example a spongy material attached in a removable or irremovable
manner to the membrane or to the stiffening devices or a reservoir

35 attached in a removable or irremovable manner to the above-mentioned

This Sheet Has Been Reﬂlaced




30 - t he porous nenbrane and/or the projecting elenents are constituted
of a hydrophobic material containing a wetting agent of the type and in an
anount such that it does not denature the conponents contained in the
sanple to be analysed, this wetting agent bging in an amount such that the
sanpl e can be loaded in sufficient quantity on one of 35 t he
projecting elenments and in an anount | ower than that at which the 24

bi ol ogi cal sanpﬁﬁfggﬁgqelv%&er be concentrated at the extremty of the
projecting elenent, the wetting agent being constituted advant agequs]y. by
gl ycerol, 1,3- B khegnBERISICLERE wlerertgeat ther BRAOHA 1RembTRIE 98 PATE tBﬁ ‘F‘éF]P]"s

[err] advant agpedkibYy URRdcRéd %ngeéttifpéﬂiagss@porc aref pa@ed hou tofk42Q 194 4h0
about 10% The Inv‘i;' on.relates.to a for | oadi n% one or n‘g}Fe :
an

bi ol ogi cal sanphe&lERERPPERTEY & E1afpRBP tcl% oxer, EBpoAtse MFiysien of
el ectropghor esi garjle, fﬁ‘d’iﬁltaﬁtlﬁfd:;ééﬁmgneldmhts ohi ©d ape cellecsrophoeetiar slabaded

onto one and advant sev rpj ecti ng el ements made of
porous materi af" %Pr?ﬁ er1§ ﬁ%aa‘i)fl%t%%'élbeegag# s&a%lsgxﬁg?r orous nenbrane
and as an extension |n'ﬂkﬂaehmﬁfp&menpfwheindtlastdene,tntwtlhnadihﬁgiqihntm

bi o ogical Sanphgs Aeiid18%%¢ WlCEirehle RY b WolusThedtiEnl | 35 B! oL NG,
‘?,% é} I ng e ha?enagt ey

said projecting eléemen ese projec el ng suc
all have at | casd tbaesynfane daf5 t:he proambzeeMem ﬁgeq)loaﬁc&b ibhokegicakt with

the plapar surfagAedfod Qﬁeaﬁélﬁrelﬁg EQRhaE&d 'wﬁtt?llﬁﬁléiﬂggffon ﬁf':ﬁfi%

different points beln bei ng sinmul taneously placed I n contact
with the surface of t he*%&?@l“!ﬂ &9 anpitantagacus erbodinenss of, rhe LRyARELeR, when

t he above- nent twqdfpmwswmr Sdp1es ﬁ‘bﬁaﬂﬁedndgloﬁrthenﬁfdj&dm)é elements
per pendi cul ar resgect ierface of

I an
Bbove. ment i oneHOGTS ¢ Qtfpger?us mephrap ee%gawnts‘i foxg of ﬁfq‘ref the gfiachment
above- nment i onedf popans ofephe grejectingtelehents of tthe pordusemendgane\toc®S, in

particu t, - it is preferable to avoid the diffusion
701 agr Sato ERMEP SLHBRY. ect

of the fromthe end of the projecting el enents
towards the porous neniWhgnethe bhmidificatdonfisndens befare the logdinl bf ctite on

ﬁLmt gff ngjt ?g;bf&oﬁkéﬁ'ﬁ Whdip1d, 981 N MBLEUSLEF Ahb O HHRIFAES of MY bRdd19f the
project1ng elements designed to receive the biological samples is not
saturated with humidification liquid in order for it to be possible to load
20 the biological sample.
According to another embodiment of the procedure of the
invention, the diffusion of the biological samples and their
concentration towards the end of the projecting elements is caused
by creating a flux of the humidification liquid towards the end of
25 the projecting elements on which the bioiogical samples are loaded,
for example by evaporation of the liquid of the biological sample or
by accelerating this evaporation and the flux, for example by
ventilation in a current of air at a temperature less than or equal
to 40°C.
30 According to another embodiment of the invention, the loading
of the biological samples onto the electrophoretic slab support is
done while an electric current is appiied to the porous membrane and
the projecting elements, the humidification liquid being constituted
by a buffer solution at a pH such that all of the molecular species
35 of the sample to be analysed are ionized and acquire a charge of the
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whi eh, as a consequence of the evaporation of liquid fromthe biol ogi cal
sanple, creates a flux fromthe porous nmenbrane towards the end of 30

tthe projecting elenments and forces the biological sanples towards the free
end of the projecting el enents, and which concentrates the biol ogical
sanple at this end, these hum dification%agents conprising for exanple a’
spongy material attached in a renovabl'e or |rrem)vabl e manner to the
menbrane or tg th stlffenl eyi.ces_or e din a
removabl e or SPPF SHETALTESS n@% t{%ﬁ\gh%egaaﬁg'{/éeﬁ?reé d§ onel_#:xgﬁ %@E SHEET
stiffening dehaneshe a.scbéiecprtr; pointngf ethenwosts b@$i<:t nelwlenssmm.ane, a
part of whic S C f | y t din
cont act vvithrbohgng'l%e%frophg et gﬁglug‘gtaiog&%r{hg?n&%r geé)at%(% E%?g d‘?? usi on
of the 5 thesmeay ecida@nmomuémjsoe@ieﬁg bx aherinteggedigryhe

el ect rgphor et ge Al SRAE cditbctd t0'hel AL bt PBbReddtsr SAitdaddior

suppor The hum di fication, done, nust be sufficient so that
the whol e of examplaypfaehe gfze (of blaﬁ@egoqfembaﬁée apRosiee SActhRtnvhichnds t he

surface of thgidkdocehd I]ﬁ-ogé@ﬁ%%télefnéﬁ@g ,of the biological 10 sanpl e,
on the other, are satfurated wt m di f.i cation '

| qupd. According to
advant ageous "eRbA ALEGLISHe: FRANEREAS, £P Jhe %rdpqlpughﬁ]ggpe{aﬁgr ?E%nfrom
the ends of tdteawrextesmiu}goelﬂmealécttoﬂmrd&d sZalp @uppertietibrtheecse in
pr event ed bef Q732 th achnent of rt e ect.
el erreﬂ@ of t gtbor%uéé nbr‘gln?"%%rg %les of %hgta'fifoilgéjl‘énag ggm cije {E& e\/\%en t he
hum di fi cati oregativdonhatgef,otke tenectimal!wreglofsllaheslmpgrbgﬂdélb%&m@teqlt i's

necessary thal, 1t_._,_‘,(<1_f f,{ge 28043 Che tHaaRivel Sl Eg glﬁ',;grg edgsigned to

recei ve the bIO%OgIC es I's not saturated w ficatron liquid

in order for it to beG$it9§‘§ by speakingaimghe case Web*foliégﬂweééﬁpl e.
According to sietiige pfmqhm aOderuhl§ dAvERQELbEs19f atisw o'fnmttl 0 tol fR S

di ffusion of the biologic sanpl e ei.r ncen n t gwards t he end
of thd>proj edfllligbeelsé H% “€caf ”5@‘% b%hei‘nghaé‘ F*"ﬁ eﬁ”hés“lec"'nc
hum di ficati geihtguid towards the end of 25 the projecting elenents

on which the bi ol ogl Cf | or%npl eoS cgﬁt%rl (a) axgaggtive charge on the molecular species,

it is possible to use a Tris-HCl, glycinate or carbonate-bicarbonate
buffer, etc... _ '

20 In order to confer a positive charge on the molecular species,
it is possible to use an acetic acid—-acetate, citric acid-citrate
buffer, etc... _

The invention also relates to a procedure for the loading
of one or more biological samples onto an electrophoretic slab support, -

25 characterized in that
- biological samples are loaded onto one or advantageously several
planar elements, made of porous material, independent of each other
and attached to common stiffening devices, in particular a stiffening
support, which maintains the above-mentioned elements in the same plane,

30 these elements projecting beyond the stiffening devices, these elements
being designated hereafter as "projecting elements", these projecting
elements possessing:

- two surfaces, one of which is at least in part supported
by the stiffening devices and the other surface is the reverse of the

35 one previously defined,
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for-exanpl e by evaporation of the liquid of the biological sanple or by
.accelerating this evaporation and the flux, for exanple by ventilation in a
current of air at a tenperature |less than or equal to 40[err]C. 30
Accordi ng to anaother enbodi nent of the invention, the | oading of the
bi ol ogi cal sanples onto the electrophore%zc sl ab support is done while an
electric current is applied to the porous nenbrane and the projecting
el.ements, the humdificatiqn ligui.d being. constituted by a buffer solution
Agos s oL Belficis

at a pH such that all o we rsegpem s 35 of the sanple to be

anal ysed are ionized antwaends reoraesiading @pprdyédnatelREPO AVENTVESHERRCREORsANE
sign, this ch | | ft i e s | t han the
ﬂeggf ?ﬁle?ﬁegeenl%gph%%eihg tﬂ%ég!ﬁda?o ?E applised W PRRE

_isoelectric poln asi c-no ) ecl es, or"ositiveif t he
pH i s one unieleconephorptirc sAabisupeprt @nd cbeing resbgnatied apsilowey grensversal

mol ecusar spegl @$on™Y clibe it! LAYt ¥ndP and a transVerdB £lcREbi Ypposiranect ed
to the pole of a generator situated for exanple at jhe edge of the poroys

menbr ane oppotd that prexiousini defined; and,desiggatedea  JIPREY | HTGREYSHSEnteStion of
an el ectrode gQneretvaeihory Be g@qugob_ﬁdp,f a generator situated at an

extremty of the el ectrophoretjc s{ab support, ip rhe case,in 10 .. whi ch
all of the noT 6I%§1f§5§£’fge§eﬁcetsh e‘tﬂgoﬁg‘g'ﬂ Eéﬂt §§‘FHI §°ﬁ'§\Fé‘daaPFé§a?W@smns |
charge, the eiRCtofpitibdé iwvithl tHoseuppahe priohbctiag celementsd sboad lte makei ti ve
pole gpd to the negative_pole in the jnyer case. Ceneral | v _speaking, in
t he case V\/ner%oslsilglges t:ﬁ‘ s?‘&@&rfo&dgt Bk R %‘go?%ﬁgcsul % gi%leern é?nsb% %é

advant ageous| stiffering deiimes tidarocaplifiaons such that |thgeseidifesingidevices a pH
val ue hi gher t | Stq.l I | 0j I t Mo
negative char&gggtr:l t gg%%ck}%é%gpggitcgg?a#t bf?“ﬁo@ﬁ%ﬁ?ﬁ%%@ggﬁ?g-Hc:l,
gl yci nate or pberare surfasebefidthe electsephogetic slgly support and the loadipg

order to confer tfe POD1bgYERICRANAR B thaCeTdk P6pHoREt P 8L Suppdrt,S POSSI bl e
to u selsan ac e;[:alc% g Itq{eaggfdate émectlttsr tl:gmp%(iz.lsidn-gc,llnéarn%t Ehitz:%f fpzecgv’eme:taC ‘biological
sample loaded onto one of the projecting elements to spread over the
surface of the said projecting elements, and/or to seep over the surface
of the said projecting element, these projecting elements being such
that they all have at least one point capable of being placed in contact
20 with the surface of the chromatographic support, these different points
being capable of being placed simultaneously in contact with the surface
of the said support as a result of an alignment when the above-mentioned
stiffening devices are arranged in an inclined or perpendicular plane
with respect to the surface of the said slab support,
25 - the projecting elements attached to the stiffening support are placed
in contact with the electrophoretic slab support so that the sample
can diffuse from the projecting elements on to the electrophoretic
slab support and thus be loaded onto the said slab support.
The invention also relates to a procedure using an apparatus
30 of the invention in which one of the two above-mentioned surfaces of
each projecting element is fitted with a strip placed in the vicinity
of the central part of the projecting element and advantageously
attached to at least a part of that surface of the projecting elements
which is the reverse of the surface of which a part at least is
35 supported by the stiffening support, thus dividing the projecting
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The i nvention also relates to a procedure for the | oading of one or nore
bi ol ogi cal sanples onto an el ectrophoretic slab support, 25 '
characterized in that - biological sanmples are |oaded onto one or

advant ageously several planar el ements, nmde of porous material, _

| ndependent of each other and attached toZSCorr_rmn stiffening devices, in
particular a stiffening support, which nmaintains the above-nentioned

I n oj_ecting beyond t he
STt en ng deviicaere ARS8 cy olfer perr anfoE da¥et aFy e ol b s erlp
"projecting elmm&'admmomkn érom m@oe& @nerﬁiitbots:sexacng:ally tohe whole
surfaces, one g oWidehe o g&qﬂ:ﬁé PRk gyg#(e?hgdeg%‘eape stiffening

devices and the ot her surface I's the rever one previously
defined, 27 2 biglosdra} saEplmissiaadedrin excessoortalshe caboyepuentinged

approxi gat el y dppet rpireVes S&esﬁﬁir je@Pfng @léneRt, ti'?le?grélgﬁ%h?rﬁ gﬁé Wg.cgl?ﬂ gned

to be applied to the electro etic slab suppo el ng desi nate
"| ower 'I[D Pansv s hfe qipper tra§§&?‘isﬁnse‘(fépbséhﬁ jolesicale sampie) thys aaded

transverse sealdesmarpppséddeovér tthatsurfave @FSthe Qﬁéjé&dnéfﬂeﬁéﬁé g'ai‘*fﬁ%eés

th t
S?Pl‘o?(ranlt Lgnz\é\%i sec %g{]°§uéhn§ agr‘\fljlﬁgf"?r'ltl‘& %il?ﬂ'%lﬁda?‘ﬁé%?%%ﬁ%lwgr are

conpati bl e wi tﬂranmeosﬁedtlien pofojthetsand mlogaetiing, elemeas ixDolﬂ‘B&ﬁ tbObe f1]9aded
possi bhg the SHRBNHe. Qie&rggﬁ& ft%%bpél@l’?ﬁ' ng el ements by the stiffening

devi ces under conditions su éhi ng devi ces do not hinder the
placing in contact of Imd&hpsotasesithe bicknsical wanple mey pbenicancentraee bof

the el ect rOph@vﬁbéfat&bﬁ‘QnSHﬁ’P(Uft aaém'tt be éheaﬁd&wéf %ﬂs ﬁo% a;iﬁ%?gﬁ e

on the el ectrophoretic_slab suppor t he sa
clonpri si ng neans whi chThs é%?&u&nbﬂﬁ%gﬂ@éﬁs sfahpl Echeduw ushog amnepparrattkse

proj ecting el @fedhé ihPeAofath %th @a&n%&a@ﬁngfeiém%néaisd cBQEHdeﬁhf
el ements, and/or t ﬁgep over the surf ﬂé the said projecting elenent,
these proj ect ity t"?tﬁﬁzl'aﬂg%ullﬂf- t titﬁh%%f aFstoh&% mssmbsvnoﬁ@ BUg nt

capabl e of belhoggj:ﬂudd.wll isectiotisgCto 2le exclusidil bf tfR SuWé ftaaRsRirsk Nfactions,
chromat ogr aphiyg; $YRRL hob PESS e 41 %Ee%rx]gt £ Thit it coats about 20% to about
100Z of the two surfaces upwards from their lower transverse section,
in particular to an extent of 100% of the surface supported by the
20 stiffening support and from about 20% to about 100Z of the reverse
surface, possibly including the two longitudinal sections, and that
it coats in particular the whole of the two surfaces with the exception
of the two transverse sections,
~ a biological sample is loaded in excess onto an area of the projecting
25 element not coated with a hydrophobic material, advantageously in the
vicinity of the upper transverse section, and since the sample diffuses
longitudinally into the interior of the hydrophobic film until it
reaches the lower transverse section of the projecting element which
is not coated, the loading of the biological sample onto the
30 electrophoretic slab support is achieved by means of capillarity.
In this particular arrangement, it is not possible to
concentrate the sample by evaporation of the sample liquid as was
- possible in the case of a porous membrane joint to projecting elements
as indicated previously, in view of the fact that the sample situated

35 close to the end of each projecting element is protected from

This-Sheet Has Been Replaced

AR




bei mg.capabl e of being placed simultaneously in contact with the surface of
the said support as a result of an alignnment when the above-nenti oned
stiffening devices are arranged in an inclined or perpendicular plane with
respect to the surface of the said slab support, 25 - the projecting
el enents attached to the stiffening support are placed in contact with the
el ectrophoretic slab support so that the sanple can diffuse fromthe
projecting elenments on to the el ectrophoretic slab support and thus be

| oaded ont o tevepswtdos| (@ply udeottansVhesd seetrionosf aheoerndliat €spdsedato the

procedure using-an. a . he 1 nventi I n,whi onée of the
two above- rrerﬁq?éhtratél ggr a?::g:l‘%g Yaaa%ﬁb%ér OaJEn 8§ &n P(ﬁaénﬁg?\t rklhg ?ﬂ}t BATWRT a
strip pl aced which ifanyvbeivaried a6 thee timniof adpplécatioh tdiether gekcti ng el enent

and advant ageously at4@chgeded tagl t. of . libal the,
projecting el enments which ?es ?ﬁg ar_lgégféslgig%)a{ohae?sogpgg%ﬁé%gg}%%cﬁg% fg’grl?weélt
| east PBs 35 by elegkgppharesieymigration; fyushiar) thepisserss—datls prnaeddra®rt he

projecting an2SmeinoFEXdtibAtproaddiuteper part and a | ower part, the size of
the strip varying adv. ntg eously_from abqut ope fifth to practically the

whol e of one of the t¥fb t8fr9ageelf & croRs-fot &bt inrgcetwineds as fallpwsiogi cal
szﬁrrpl e i s | oadenk iloadkess amie;&gi;eaamm 1ﬂmt¢@eg!a5 Sl:cppOEt UARR' tHeakid Of
the projecti foo articular.in the vicinity of, upper
transverse sggt %)‘ﬁ,gg?’hﬁé 5?%'%5‘5%@ pg’é%fngé £fusen 5%%" ae& ‘%ﬁtt Eﬁé&&eﬁﬂ)'er
t he sUff ace dkendespriliedet thnip dbadimpt potdbéings Eslliomed hisy ielbetrophondsiishe
projecting ele I r iy .Se _secti f the said
proj ecting el egrr?rﬁ' ?ﬂ(%{ g@%@%&%oﬁ%@&"ﬂﬁ%ﬁy%’ugﬁ%ont’h eeﬁ'@é%’f'@pﬂ retic
sl ab support 2 Feaative atasight paglfsote diheatboyamised gmycdreiedmagnt rat ed by

evaporati on inimduba®ior? iBa&110vEd tdeptd@ead of the biological sanple. The
I nvention also relates tqQ a procedure using an apparatus of the invention

in which each pPOFESHGEcthengraction ressibly forned between thg biglosisat

mat er i - on lBabpleohnd ttheStédgaatsis aevkdledsi bly on the two | ongitudi nal

sections, to the excl'%sie:gn of the .two transverse sections, this hydrophobic
Y WS

material being such t f (Ca86 0% 1MBAEL%RTIoR, thEoRTOCRITS ofS £Acta
sur f aces upwar @sbifologidallesampleviy lbadeds esrisdicaedi above, .

- the electrophoretic migration is allowed to occur,
- and when the migration is complete, a reagent is loaded in a direction
20 approximately perpendicular to the first load over a distance
encompassing the entire electrophoretic migration,
-~ incubation is allowed to proceed,
- then the result of the reaction possibly formed between the biological
sample and the reagent is revealed.
25
DESCRIPTION OF THE FIGURES :

Figure 1 represents a plan view and a cross~section view of an

apparatus of the invention comprising a rectangular, porous, planar
membrane (A) and in which one of the edges camprises rectangular
30 pfojecting elements, and the edge of the membrane opposite to the
projecting elements comprises a perpendicular extension on each side
of the edge which gives to this side of the membrane the form of a
U consisting of a linear horizontal part flanked on either side. by
_ a perpendicular projection. The membrane is inserted between the two
35 elements (B and C) of a rigid support which are, for example, glued
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In particular to an extent of 100% of the surface supported by the 20
stiffening support and from about 20%to about 100% of the reverse surface,
possi bly including the two | ongitudinal sections, and that it coats in
particular the whole of the two surfaces,wth the exception of the two
transverse sections, - a biological sarrp:chI I's loaded in excess onto an area
of the projecting 25 el ement not coated with a hydrophobic material,

advant ageousl| ﬁd %r&&e t¥! Edé?lgkymfbfer&&%ﬁ’ﬁe rbeEvFe%HSé‘t?er §@§§€enﬁhg”sdxrp§9gt Ungce

t he sanple diffuses |ongitudina tthe rnterior obrc
filmuntil itthefeReus mpebragaertor tbmweas@ whichi the @prme tqsrnb;m ag) just

el ement whi chpéen mﬂetéaoaﬁce%lém%pwwtnﬂr&f ih *meb%z%l ERlorSenPhe P%ﬂt o the
i

30 el ectrophoretic slab support is achieved means of capl

In this partiBRAFPEEAY Rt PRt Temrin Rlagfed toothsg bre neﬁpew&etm @cXée@mns
sanpl esby evapbrthei goroaé ndadramTRhe drb.qehtﬁilena&l \baﬁoxﬂloiﬁéxbl ein the case Of a

porous nenbrane joint  to projectin nts as 1 ndic preV|
view of the fact that T%‘ﬁespp £l °é'm§ﬁ9tt1¥a %1 0pgning °“ré‘136§ lI'“’E)f each

proj ect i n? elhsummgtmg platencs eﬂ-ofnrﬁm meml;’&ﬁnev@p@tﬂmtea f%gﬁridie E)llj)i.nsver se
section of the end is e.air er to load vari e
anounts of sanpl e, thgﬁgpq’éggaﬁegﬁ%?%ruﬁﬁls@ﬁw%é"ﬁ ® 1 F5r Petiee ‘fafilég?ﬁﬁ?aﬁ?tus
appl i cation t®alongeam@ixis Hespenrdicniarooatheoedgd af ethet membranadéonyapnipedur e
not T obl owed ghe projddtsfd QALRARACAE isGr il p0brinbliclly 35 HHE mifHSS o Sar

procedure or an inmunofixation proce dure e case of a Cross
procedure i s APTPITFIRG; elemente qfo'éhﬁ mgulsang. bi ol ogi cal sanple onto a sI ab

support with the al d Bigtﬁreoneﬁeba&seheﬁmt $1éw5aﬂ!3raf ewféisbetfdmf;?é‘f“offya M h
E/nat has al readg th descri bed hi s | oadi n? not bei ng
| ect r ophor e P88 "at“ﬂ?gn e| ﬁ"& t&B’br‘tﬁ’ﬂ‘Pﬁ’;ﬁﬁiéFf PEFTARSHIATY ROTORS e ELARAT, the

| oadi ng of a meshcanes €ARtim whidh aneglofsthe eﬂb@bmlheaﬁedt%ngﬂdﬂ ﬁﬂoj%.léttz.ng

i ncubation is t he r.esul.t reacti on Si

f or me gbet ween Ln%m'/% fugsg%ég gémbr eeb r’?ﬂFeStéﬁge'i éaagf@m’%tsegz'véfed

In the case ofxamphgiedied {inoerder o pnsm@dﬁmmermeataﬂitpllimen the stiffening
support and the porous membrane) to the area to which the porous

membrane is fitted, and which possesses a part which is opened out
from the membrane; the space formed between the membrane and this convex
20 part serves as a possible reservoir (D).

Figure 3 presents a plan view and a cross—section view of an
apparatus of the invention comprising a rectangulaf, porous, planar
membrane (A) in which one of the edges contains rectangular projecting
elements. This membrane is fitted onto a support (B), for example glued

25 (in order to ensure impermeability between the stiffening support and
the porous membrane) to the zone to which the porous membrane is fitted.
A sheet (F) of flexible and hydrophobic material, for example paper,
-is applied to the surface of the membrane not fitted to the sﬁpport.
In the vicinity of the upper edge of the membrane this sheet opens
30 outwards and the space formed between the support and the part of the
sheet of material which opens outwards forms the reservoir (D).

_ Figure 4 shows a plan view and a cross-section view of an
gpparatus of the invention comprising a membrane (A) having approximately
the form of that described in Figure 1 fitted against a flexible

35 magnetized material (J) which has appréximately the dimensions of the
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- a biological sanple is | oaded as indicated above, - the el ectrophoretic

mgration is allowed to occur, - and when the mgration is conplete, a
reagent is loaded in a direction 20 approxi mately perpendi cular to the
first load over a distance enconpassing the entire el ectrophoretic
mgration, - incubation is allowd to proceed, - then the result of the

reaction possibly forned between the biological sanple and the reagent is

reveal ed. 25 fdmbfdlle; Tt @Eei&ﬁeFd:a@dBEﬁed ndtie@ible (I) rippaesslft Ficcqd apaiisew
and a cross-secti gn view of an ap t he ipvention conprising a

us . of
rect angul ar, 96r BhEhepFh Slements, %ﬁ% ‘Flidl PWPRRAFth one of the edges
caprises rectangul ar BRe elemath(B):tdfnﬂleeb&mmts:,s antiduleteiige tlie texeent

nmb di
oxt enel onon ety ERe AL anB FETECHP ST 13, BFBTRTOE YeBhinen e
the fobm of aa dlesmmsiTbei eigmelﬁt e(Bl) iafeshe sopparonbas apeedtahielsrefoxm Fheher
side by a pere&%&@%@‘t}c‘g ‘of? (}R 8& hIQ @Efﬁ}inagf mﬁ?‘é’ﬂ’sec’ﬁf& QQtaYiPﬁEu}J‘c%d

two 35 el enmen suppo are, for exa
gl ued 30 (ammm@rtelb iant @ﬂdﬁﬁep | WApey et e thehelegent 1@ "8

support and tUfie REESE. mﬁ@r@);emétﬂ: Gz o@rﬁ-ﬁe Lﬁ’pﬁﬁ@tc{b e BadHRGOK SETBRTR AN

has just been fitted and wh open outwards in proximty of the |inear
hori zont al a?arsnﬁE&zetde%ﬁqv@} a(é*édwftlehtwé fmomaﬁem|%| aﬁ‘meef?i”é%ﬁlsﬁ% 5
of theopor ousas"eh®rmembranyl are extended beyond them The space forned by

the opening outwards ch of the supportin ements fromthe nmenbrane
constitutes a reservoﬂ’ (pgfn hno:| ogggscégﬁ 8% t@fgvx)"s%o%eﬁeﬁé E&?%g@?’%ct i on
of the appar atmsh_alqpleg posiskes. perpendicular to the edge of the nenbrane

containi ng 10 U8R HeOLARI 00 hE RS @ Slchyat BN e |

the mddle of a projecting e ene rane. Figure 2 presents a
pl an vi ew andfermctode edeptiednby ithes elamp rinatpmciesed pesitien; WheRt i on

compriisi ng a dRCEMHL8010808 O\the RuBRAe (R AhRn (fHserBedtind nibRaffied Ne
edges contai ns rectangul ar project
between the two materials (H? and (J), which are fitted to the elements
(C) and (B) of the support, respectively.
Figure 5 presents a plan view and a cross—section view of an
apparatus of the invention comprising a porous planar membrane (A)

20 attached to a support (B). A spongy material (L), for example a sponge,
filter paper or gel (for example agarose or acrylémide gel) is attached
to the surface of the membrane not fitted to the support.

Figure 6 shows a plan view and a cross—section view of an
apparatus of the invention compf:i.sing a set of.projecting elements (A)

25 made of a porous material, maintained in the same plane by the
intermediary of a stiffening support (B). A strip (N) made of
hydrophobic material is applied in the median part of each of the
elements,

Figure 7 shows a plan view and a cross—section view of a

30 apparatus of the invention comprising a set of projecting elements (A)
made of a porous material and maintained in the same plane by the
intermediary of a stiffening support (B). Each of the projecting
elements is coated with a hydrophobic coating (P) both on the surface
fitted to the support as well as on the opposite surface, with the

35 exception of the two transverse sections.
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15 - el ements, this planar nenbrane being stiffened by a support (B),
for exanple glued (in order to ensure inperneability between the stiffening
support and the porous nenbrane) to the area to which the porous nenbrane
is fitted, and which possesses a part Whn'é h is opened out fromthe
menbrane; the space fornmed between the nefrbrane and this convex 20

part serves as a possible reservoir (D). Figure 3 presents a plan view and

a cross-section view f an earggxﬁ%éat l#§g|%[ §%03\£ i 1Gfa Eﬁ%ﬁh@dﬁgm@cenal

rectangul ar, porous, Sanar one 0 es -cont ai ns
rectangul ar pdessabt rrg:vsretﬁmtwbolel' hfstmnwréﬂ@ |°§ the elepess: BPt T LthSor t

(B), for exanp‘l, nal 0%P. (in order to ensure inperneability between
the stiffening suppor and the porous menbrane) to the zone to which_t

he
por ous marrbr ane is fitfigyre 8 presantsm pipn f”Pé%lab"Flea Ealsmbalasiatesiste)simed b o

materigl, for a@é@é@ eofp%ﬁérinv*eﬁtf&pl:b@ﬁu&mgt besetuof q:reJ@étmbeemmsalﬁé) not
flttedtothe upp In the VI |n|t%/ ‘{J Dper ofh t&% menbr ane
this sheet opB€ P P?fé’“x?l'l’ﬁtrﬁr?‘?/ pfiaiptaaneg, ip Lhe @ﬂbeep {he' nenbrane

this sheet Oﬁ)ﬁﬂ&maﬁlary of Qlﬁt\ﬂﬁfdﬁngmhpbhﬂ: sh)aaadfdnesedo.bépmmplea
support and tgelﬁ)art %{Hﬂt he 'ﬁwee owgrp?”aarttesf QLei’Waﬁ&a%ge ggf/@;,glsﬂ{ Ol B

the reservoir an Vi eéw an ction view of
an appar at us pfojdwmm\ainmem cedep ofsa myreustsataraak whArh H'@\/Pﬁ'g glued is

?Fg;?ﬁd;ag? y byﬂ? ffg{ rgﬁkgié%a%gdﬁﬁ EPJPE‘&\) ébaEé %Egtéd hitied agal 96}ec%1ng

has_appr oxi mat
di mensi ons of elem;ents G@D REW‘W\EISR%FSPWEABBI %Orﬁ'ﬁgm% FQ%?}' VALX ¥&I IIY‘SS‘ i s

i tself flttedtggaéa%ieq_@elggdédhe two elenments (B) of a rigid support: The.
el ement (B) of the support is tICU| ted to t$1e extent that wth he ot her
e(ement (C) of the su fei? shewg 2R ’b"?ﬁ"F i REPSSTsection ViaW @h @ The

el ement (B) ofppibgns B?RQ& tnmlanrmbmuga; séorof pridjeceirgreheémenCs (m‘) t he

h the, f t t | at th
0] el & heRAHRAALIRE 1 R (e b {RnEn o e epp e, BY EhuRBRY B R o efle 1
(C) of the sumaéfmeldsam fodich extif fénimgi SipportadBrt |Izedur$ace$q.ath% piffendne has
appr oxi mat el y tE@.{ cﬂogggéée%ngxg %8’ﬁxéin(,g| Ié‘.‘ Wil Ga PR r@0Gme Iy BbAN Vi ew

and the cross-s |ew presen . .
example, such that the upper part of the elements (A) is located in

this opening. The reservoir (D) in which the sample is loaded is.then

20 | constituted by the lower horizontal part of the opening (E) in the
support (B) and by the part of the element A which is not glued.

Figure 10 represents a plan view and a cross-section view of an

apnaratus . of the invention comprising a set of projecting elements
A maintained in the same plane by the intermediary of a stiffening

25 support (B) and which does so for example by glueing.. The support (B)

(. | contains an opening (D) situated behind each of the elements (A). The

reservoir (D) in which the sample is loaded is constituted in this
case by this opening and that portion of the element (A) facing this
opening.

30 The invention is illustrated by the examples below which
are in no way limiting and which make reference to the figures which,
for reasons of simplification, show four projecting elements, it being
understood that the apparatuses used in the examples, when they make
reference to a particular figure, may in actual fact possess a number

35 of projecting elements different from four (for example one, six or
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in t'he open position. In the cross-section view, the circular arrow
indicates the formto be adopted by the clanmp in the closed position. Wen
156 the clanp is closed, the nmenbrane (A) is then inserted and

mai nt ai ned between the two rraterials (H) .and (J), whichare fitted to the
elenments (C) and (B) of the support, resﬁgctively. Figure 5 presents a plan
view and a cross-section view of an apparatus of the invention conprising a
por ous pl anaremr ane (A 20 attached to a support (B). A spongy
material (L), for exarrple a sponge, filter paper or gel (for exanple
agarose or acrylamde gel) is attached to the surface of the nmenbrane not

fitted to thepgupperi: FROFEIE ARASYSISSOR AP SERUMY IVBLANIC STATIONG- WEG! PGNTEXD W
of an appar at us_of the i nvention conprising a set of projecting el enents

(A) 25 RB%e of a porous material, maintained in the sane plane by the .
interngdiary of a stiff q,a'ra@s eRPinle 6B)ce11\11%tséiazee£ae llﬁdﬁ\gOfpoi‘B’QE.ﬁ&hﬁbhéi

t I di f f .t nt.
Shows. a pl an OF chiafth £ ERESEesEcet JHOU df Geta hgch comElats Bix préfctude
i nvention conmplémenty &.Cseh i diangrect amd) separaeed sfr(m\)eau:hdetlmi- By [2060.US
terial d t d t I by the i f '
reteri l and BRLThakASsh, B 1Sa3R0P o £150RY b6 TSHkaHRLsP it e
hydr ophobi ¢ cdidgnag $idwnbde Figure H.surface fitted to the support as well
-as on jghe opposite surlf %%eo%\éﬂugg gé}ﬁmzfs 1°ii—dedure%§9lt‘%‘|% Qf ’tclilggllﬁw\é?te onto

transverse sections. an ‘exa ows t hat
hydr ophobi ¢ ne@&t |P£Pj%ﬁfé§8n%¥em@w(91°§ﬁet%5$ @néf that surface of the

el enent not fitted tomaerésmeii (Dl &Hﬁl&d@aw%&@pﬂhmw@wtﬁ@%@om
cross-section view of an ar at us t he i nvention rising a
det of proj ecF‘?‘P\tﬁaéFerfeﬂ'FsﬂE% ﬁﬁ‘g"@pm %P%L&*f- freRiBpELE WiRR); a'i' & in the
same pl ane byhpﬁmlfmﬂmdlﬂqnmdoéozﬁistﬁgf eﬂleng 5% aRGedus( Bylueien dges so, for
b o] 608 g el BHDREEY Mideoot FonePHEe BRRLARIE™ uni ch”ls not glued s
After exposure to air for 5 minutes, the apparatus is applied
for one minute to a gel intended for the analysis of proteins.
After migration, the gel is fixed, dried and stained with
Ponceau red according to the usual procedures.
20 EXAMPLE 2: PROTEIN ANALYSIS OF A SERUM INVOLVING STAINING WITH AMIDO
BLACK:
The procedure is as indicated in example 1, except that the
exposure time is reduced to two minutes and the application time to .
30 seconds.
25 After migration, the gel is fixed, dried and stained with
Amido Black according to the usual procedures.
EXAMPLE 3: PROTEIN ANALYSIS OF A SERUM INVOLVING STAINING WITH ACID
VIOLET: .
The procedure is as indicated in example 1, except that the
30 exposure time is reduced to two minutes and the application time to
fifteen seconds.
After migration, the gel is fixed, dried and stained with
Acid Violet according to the usual procedures.
EXAMPLE 4: HIGH RESOLUTION PROTEIN ANALYSIS OF A SERUM:

35 A porous membrane of cellulose acetate, having pore dimensions

.\_\"_
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10 - . bent, for exanple, at 45 and the space created between the
projecting elenments (A) and the rigid support (B) fornms the reservoir Din
which the sanple is | oaded. Figure 9 shows a plan view and a cross-section
vi ew of an apparatus or the invention con&may ng a set of projecting
el ements (A) 15 mai ntained in the s pl ane, for exanple, by glueing
by nmeans of the internediary of a stiffening support (B). In this case, the

cxanpl o, " suchofnin? rend 3o ERESeRe et B b sl RS, oMo thi s
Const i Tt ed by the 1 oget. ot Lzont glir L“?a"?f” N aeni o Lk ahesppor
((:(I:B',;]Salndubs thi’ypgr"fm'o %%gegi"é%ngejﬂpgv\ﬁhﬁc | é%o plg#u S&@gu;ké:tflghg%g

represents a phan view and a cross-section view of an apparatus of the

i nventigpn conpri sing an L &¥ gl ?#ﬂo?ﬂp&f&%sdé)ﬂrns F1n €éaEhtJFf§

pl ane by the internedi a sti

does so for esamples &9 @ﬁ @@ﬁhgsedTHEP#@ﬁB rhy é@wmcémnaﬁﬁshaw eh&Tentpaded

si tuated behi pdregabaiid 16 & SFRLR: (Abe. The reservoir (D) in which the
sanpl e is |oaded i's constltuted inthis case by thjs oEenln and t hat

portion of the el ement TRnfreaends ?fu@eob@dFﬁE}ngS plements are simultanepygly
invention is iplllawct riat eshdaxttt BRI XREPIae ol samp e 6itidr thd Eron: waytHd Miguidg

and whjch make r tot ures ich,.f reasons

ol T O b B, PR heed, Bifsnrbefl £o83 Fi, pesedcBLag SRR A0Fa A b har - ¢ ne
appar at uses u®s€d3 imm fhenemenphé.s when they nmake reference to a particular
figure, may in actual u el ement s
di- 19f erent 1¥r om f our (f%%%fgﬁgfﬁiepiﬁ gpe{heﬁf)mpﬁﬁgﬁ&g&m gl(—iE'EQEB

dight). EXAVPhEmidifbraritm lAnmdySpesigning SERUMOINMDIegusIGATALS KE RExFERn

PONCEAU RED: 3¢ molecular mass 5x10% BPredis TR ABEL Y, Cel | u' ose acetate
havi ng_ pore dinmensions of 8 [err] and a thickneSs of 140 errglls used,

whi ch Bonprises six proftan Pnyeeiiogedinacd of RrifinyteR dis: arPanpbuss dpaealber
from each ot h@for 130 2eBBRds to a gel intended for high resolution analysis of

proteins,

After migration, fixation and drying, the gel is stained
with Acid Violet according to the usual procedures.

20 "~ EXAMPLE 5: PROTEIN ANALYSIS OF A SERUM INVOLVING STAINING WITH AMIDO
BLACK: _ _

A porous membrane of cellulose acetate, having a pore size
of 0.45 u, a thickness of 130 p and impregnated with 2% of 1,3-butane-
diol, is used which comprises eight projecting elements 3 mm in diameter

25 separated from each other by 1.5 mm, and attached to a rigid support
(in conformity with the diagram shown in Figure 2).

By means of a micfopipette, 1 ul1 of each sample is loaded
close to the end of each projecting element.

The reservoir (D) constituted by the rigid support (B), on

30 the one hand, and by the porous membrane (A), on the other, is loaded
with 200 pul of physiological water.

After exposure to air for 2 minutes the apparatus is applied
for 1 minute to a gel intended for the analysis of proteins.

After migration, the gel is fixed in a stream of air heated

35 to 70°C and stained with Amido Black according to the usual procedures.

i
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Thi s menbrane is attached to a rigid support (in conformty with the

di agram shown in Figure 1). 10 1 [err] of pure serumis

| oaded by means of a mcropipette onto each projecting elenment close to its
end. The reservoir (D) constituted by parts preglued to the porous nenbrane
A is then | oaded by neans of a pipette wth 400 [err] of humdification

| i quid consisting of a 0.5% aqueous sol ution of 15 pol yacryl am de of
mol ecul ar MaSExfuiEl 6 APROTERKARRLYSTS! OF A SERG TRVOLVENG AT SPRARTFONCEY S
applied for one mnute to a gel intende or t eana ysl's pr ot ei ns.

After migrati BR: the gel is fixed, dried and stained with Ponceau red

according to the usuala ?B?&@H&B&an@oof nylon EWAgEaZpoPME N ANAsYRl S OF
A SERUM | NVOLVI NG STAI.NI NG W TH_AM DO BL %\#Cgh Qcedure is .as j ndicated

in exanpl e 1, 38%k@phiekPeest e 18Qpbs dFelts F@’Eﬁf&éﬁs 3%t BRPIRF R8s and
the appsicati gledent® 4 @m3dn SHERBEEr ard® separated from each Ather by Qrmd,i ehis t he

gel is fixed, drjied and stai ne 0. Bl ack acc to
procedures. ERRRBIERS IS SHPRYAR Amﬂgfgidﬁe"% SERRSIY Kfi‘bf\?ﬁf\ﬁ"%%ﬁl ‘Nl%ﬁlGéW TH
ACI D VI OLET: Thsgramostesnr #n iFigase i4)di cated i n exanple 1, except that the 30

exposure time is redu dmg%hé\g@ *F”"H%ﬁiﬁggetqegﬁ'né&?téaﬂ H} BI fteen

seconds. After mgrati dari stal
Vi ol et accor dichese gotthe endif padtmgje@tinzm:BA H GH RESC]_UTI ON

PROTEI fy ANALYSI S OF A f3eRtMer38ir (D), constituted I?y Qﬁé%ﬁm@ﬁf@r@?e&tﬁf (C)
cellul ose acetate, having pore di nensions 34 [err]

t hi ckness of @H0tNeeFigid §“E|%Qé'd'- m?ﬁcﬂ'?ecﬂﬁppﬁ%‘bsaf‘%l}’r" ﬁ?%]fééi"rlﬁ‘g E?@r?ﬁh?s 7

mmin di anet eemm:csemr ahaed(nf)r Obh &he Nottelt P rishYodedvi £H11180 EITRE aRebei NY
attached to a r| Figure 5). 5 By nmeans of .

port %
a’ni cropi pettg 68?‘1’ 8t of each of four
The entire apparatus and, in particular, the ends of the

15 projecting elements extending beyond the stiffening system, is placed
for 2 minutes in a current of air at room temperature before being
applied for 1 minute to an agarose gel intended for the separation
of proteins.

After migration, the gel is fixed, dried and stained with

20 Ponceau red according to the usual procedures.

EXAMPLE 7: LIPID ANALYSIS OF A SERUM ON AGAROSE GEL: STAINING WITH
SUDAN BLACK:

A porous membrane of cellulose acetate, having a pore size
of 8 u and a thickness of 140 p, is used which comprises six projecting

25 elements 4 mm in diameter separated from each other by 2 mm, this
membrane is attached to a stiffening support (in conformity with the
diagram shown in Figure 3).

By means of a micropipette, 1 pl of each sample is loaded
close to the ends of the projecting elements.

30 The reservoir, constituted by the rigid support (D), on the
one hand, and the flexible flap (F), inclined at_about 45°, on the
other, is loaded by means of a pipette.with 100 ul of humidification
liquid constituted by a 1% solution of hydroxyethylcellulose of
molecular weight 5.10.5.

35 After exposure to air for 10 minutes, the apﬁaratus is applied
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sanpl es to be anal ysed separated by 10 mm from each other are | oaded onto
parafilmin a straight line. The free ends of the projecting elenents are
st mul t aneously placed in contact" with the various sanples until the front
of the liquid 10 sanpl es has been Sgsorbed into the projecting
elements to a height of 3 mMfmfromthe end” The spongy material is then
inpregnated with 1 m of humdification Iiquid consisting of a 10% aqueous

sol ution of Dext rzaﬁlﬂfteED{;@%Uhé‘i i%é&de[deféﬂ thY d53aPstidn %f pidggg}&f(}&seconds

After a waiting period of 5 mnufes the apparatus is app
to a gel intended for AI#FQ% heé§8)l4}tlﬁéri"aﬁa$§l'§?§ of W'BF‘&t%rnsth%BPbrls stained

mi gr ag i on, tfl wigH Sﬁdﬁ?@lﬂiwlaaaerdﬂﬁg € lehé Suskh® &Aﬂ%ée%zté&PAC' 'd| \l\f X:\leAt Vsl s o
accordl ng (6] .

A SERUM | qu%fﬁe@i ﬁﬁ&%&\?‘\g# iﬁ?%"gﬂﬁw g@bﬁﬁiﬁ P@%@@Néﬁﬁ EPH)| ose
acetat®, having a por &hei mocefiufe 45 d<ihdicated hinC kR@ml 06, leXeeperohht aihd

| rrpregnat ed 0 hut an 1,0l sed whi ch conprises eight
proj ecting el eman?{ effposure i lé ? 5 misn"g %epar ated from each ot her by

1.5 mm and attached {Tbeczappagatussdppven gppliedrfioor mngmme‘s ftot ae afaagseam
h Fi f I [
shown in Figu é(;l t%%}xtet@égnﬁf'zn%hg e%a%fi gpbf)?h%eisé{)%tﬁ%g reserv0| . e&1s

| oaded cl ose e en each projectin (D)
constituted by the ri dl‘fﬁlefs%ﬁbﬁmeB)theoaeBGS medlﬂﬂ!oﬁéamcldb}' aadndy t he

por ougoMenbr age the) usid &m:PLEE’g actSrdif i%dsﬂrhgré%&éﬁﬁi

physi ol ogi cal %gﬁ E,] ex osure to arr m nut es_t paratus is

appl i ed for &+ QETEGTION | ANDe FRENTIFEGATION. OEn'Eﬁ/?A&AB?W eﬁyngmmlprer

m gration, thEI}g&‘IION.s fixed in a streamof air heated 35 to 70[err]C

and stained with Amd Iack ac or di Eﬁ% %1 Ee usual %ro edur es.
|\F

REPLACEVENT SHEET 35 &cega 8| R\RTY| T3
STAI NIl NG W THf@NExd REﬂuckness of 140 u, is used which comprises a single

15 projecting element 40 mm in diameter attached to a stiffening support
(in conformity with the diagram shown in Figure 3).

By means of a micropipette, and close to the end of the
projecting element and along the entire length of this element, is
deposited the sample previously diluted 1/5 in physiological water

20 so that it spreads to a height of about 5 mm measured from the end
of the projecting element.
The reservoir, constituted by the rigid suﬁport (B), on the
‘one hand, and the flexible flap (F) inclined at about 45°, on the other,
is loaded with 100 pl of humidification liquid constituted of a 0.25%
25 ~ aqueous solution of polyacrylamide of molecular mass 5.106.

After a waiting period of 2 minutes, the apparatus is applied
for 30 seconds to a gel intended for immunofixation analyses.

After migration, the gel is treated according to the usual
procedures of immunofixation.

30 EXAMPLE 10: DETECTION AND IDENTIFICATION OF THE PARAPROTEINS BY
IMMUNOFIXATION:

The procedure is as indicated in example 8, up to the end
of the migration step.

The loading of_fhe antisera performed previously with a mask

35 is replaced by loadings carried out by means of the same approach

I
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A porous nenbrane of nylon, having a pore size of O 45 [err] and a

t-hi ckness of 120 [err], is used which conprises six projecting 5

el-enents 4 M in dianmeter and separated from each other by 2 mm this
menbrane i s supported on a stiffening sugﬁort (in conformty with the

di agram shown in Figure 4). By neans of m cropi pette, 1 [err] of each
sanple is | oaded close to the end of each projecting elenent. 10 .
The reservoir JDinacQuss Iftoaltgsﬂebhxa 133 ft%@rﬁa&pw) mae1f:C) of the rigid
support, on the one hand ex maghetic el ements (J) and
(H), on the otfil¥e parqus méaaw& af 39@11!195?] a%am.t bavige ReBpke §12¢ 9fi Bette.

The entire apRAkAd S tfficknelsd &I.arl% QH| 8fe usbg, 2aes o(ff whih E5mpr1sesFH @i ggltd ng
el enents extendi ng heyond the stif |&gﬂ6 st;p is pl acegé Hggt es in
a current of d%rPJ%‘iuPéo?Flet‘“éﬁbe"roa%ri@ gamst e dsppttashe rt°13n?

aﬂ agalr Gse ]gelsugpézguﬂ@d &dhgohhn&ysemrd thé mﬂagxfanpsmum o6 . Figluker3)ni gr 3t i on

the gel is fixed, drieg and staine n cor|

t he usual procedures. g’%&ﬁﬁﬂ FEP’%HQ%E‘{*SF%“UP% g@%ﬁﬂﬁ?é@ 1\GEL
STAINING W TH a‘ﬁUDﬁl‘g!BLdﬂi—kApmlaﬂmsammmmae antissal ai‘@s‘l@adecbtoate edehvi ng a
pore size of 8¢ gﬁé ]ﬁ@é‘gqo%hé"m%ﬁ asn%soélt%éotcl ¢he landsSo %gug mc;‘éctfno”p“ S€s

six projecting 2 mni i draneter eepar at M &ach ot her
by 2 mm this eleméntsnand overtadiedghtt of ;about {3 @mi ng support (in confornity
with the di agram showngidy B OiHee ﬁ@e r@Xe:‘Vﬁi‘ﬂ? 19fld%d€h0\5ﬂ:ﬂ’:' B6S 4,8 of [err] of

each sanmple is |loaded close to the end o] ecti ng elenents 30
The reservoi r hueédiicetiany 1b9“*tdhé°‘ﬁt§m“§ub¥)@r9 %—'[% S°B\‘F1t°ﬁe°%r?€1ﬁ%ﬁ¥dla%
the flexible fdfaao:(d{;maf m“aggngxiogt about 45[err], on the other, is |oaded

by neans of a pipette wth 100, err dlflcatlon ui d const tuted
byl a 1% sol uti on of hygbiﬁfyét ]pgfg‘?e grg FoPES| E?evéé grﬂ“‘f’&? |"]e'“ Tanes
Af t er exposur eareOsiul téngously mmmias(fbxhe apnaes) Uperpemiipulaxly to the

REPLA«]ith”-!SQEE%;al loading of the sample and at 5 mm from each other.

" Incubation is allowed to proceed for 10 minutes and the
remainder of the procedure is as in example 8.
EXAMPLE 11: ANALYSIS OF THE PROTEINS IN A URINE:
A porous membrane of cellulose acetate, having a pore size
20 of 8 p and a thickness of 140 pu, is used which comprises four projecting
elements 6 mm in diameter separated from each other by 3 mm, and the
membrane is attached to a stiffening support (cf. Figure 5).
By means of a micropipette, 6 ul of sample are loaded close
to the end of each projecﬁing element, the front of the sample being
25 at a distance of about 7 mm from the ends of the projecting elements.
The humidification liquid is supplied by a 1% agarose gel
1 mm thick (cf. Figure 5, part L containing a 0.05M sodium bicarbonate-
carbonate buffer, pH 10.5).
The entire apparatus, and in particular the ends of the
30 projecting elements extending beyond the stiffening system, is placed
in a current of air for 3 minutes at‘room temperature, the time
necessary for the sample front to become situated at 0.5 mm from the
end of the projecting elements.
The upper end of the element L (agarose gel) is then connécted
35 to the positive pole of a geﬁerator, and the positive pole of the
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36 f-or_ 2 mnutes to a gel intended for the separation of |ipoproteins.
After being dried in a streamof warmair, the gel is stained with Sudan

Bl ack according to the usual procedures. EXAIVPLE 8: ANALYSI S OF THE

| SOENZYMES OF LACTATE DEHYDROGENASE ( LDH): The procedure
Is as indicated in exanple 6, except that 8the time of exposure i s reduced
to 6 mnutes. The apparatus is then applied for 2 mnutes to an agarose gel
i ntended for the se aratlono e t h After m i on,
the gel i o 1 rmERERERt, 15, Eigeed) TaeDice DauFon of they Siereromipresly el e
according to sérahdartcheptoamiufem tEé(/&\ﬂBhE:ﬁapﬁHEEﬁd)ﬂ\l AND | DENTI FI CATI ON
OF THE PARAPROTEI NS BY. FI.XATI ON: Qro f ceII

acetate, having a poreTls’ﬁe zaé%?f'c%uf’grﬂ agana o?‘?ﬁgkﬁ @?agﬁﬁﬁl[ er F“i)ozr%ﬁ%ed
whi ch conpri seat a soltgige df 300V forpl gjimsté.ng el ement 40 mmin di aneter
attacheg to a stiffen igeolRRerdpp11facidR] Gl Lud We' the Reeilagharasbop '
Figure 3). By means of a mcro e, cl ose he. en .
proj ecting el esisnatehdlaserty t Séﬁcuqfeapmlngahlqﬁ (f-hﬁ $op) i gpnngeged to

deposited the §@H€€aﬁ'§r@vbdl‘ésbf e %@xﬁe@aé&éaw uaayétfanoagcmow@& %o e&mue.
so that it spreads hei ght of out nmm nmeasur romthe eng}of t he

proj ecting el ement. Théffessigratione e S‘EJtJtlﬁosWnFﬁéﬂt‘Pg FoPmassifo iU B) , on
' thﬁ (r)ne halngadmraheg ffge&eblugm@gpo&@u?ﬂicl ined at abpgt 45[err], - gn thg1
8? 2506 39 E’&E‘%‘ét}és&éﬁ[ Y%i’ﬁ“ Qgcg ?ﬁgﬁt’# g‘@"@rw& afﬁr‘@ﬁé h’@%@ %‘&3?06.

After a waitinYIQiETt od of 2 m nutes, the apparatus is applied for 30
seconds to a gel intended fo | xation.anal VSES f. r

the gel is treated accgrcm’a lf)ust Iﬁ’g ﬁ%euéfweﬁ'r%%%dﬁrg‘g f"ﬁl%ﬁ:ﬁmr?"%a |J€:)°(r?flril
EXAMPLE 10: DEi'ﬁté'ﬁbﬂénANﬁrijEItﬂ'ng:IeMérw @2HeTof aPpBrROBEtiSaBY(cellulose

| MMUNOFI XATI r I end
of the m gratol\%n-%?eej) %%@ﬁig S’gidérﬁﬁe#ﬁ%hgaéafﬁﬁlisg'r gﬁﬁregrjtg%%é gﬁQ)rc;ef\illggs
with a ¥ask 35these praiecting &ée@efﬁy beiagi rresangitlaredlo e bighya

~ sane approach geparated from each other by 2 mm and glued to a r1gid support (cf

Figure 6).

A strip of hydrophobic paper N is glued across the middle
of the projecticn elements. '

20 The entire apparatus is placed in a horizontal position and
by means of a pipette 15 pl of sample are loaded per projecting element
on the area of the projecting element situated above the strip N and
remote from the end which is subsequently applied to the gel.

After a waiting period of about 1 minute, the sample has

25 reached the end by capillary diffusion in the porous membrane.

After an additional waiting'period of 2 minutes for the
purpose of concentration by evaporation in air, the apparatus is applied
for 20 seconds to an agarose gel intended for the analysis of proteins.

After migration, the gel is fixed, dried and stained with

30 Acid violet éccording to the usual procedures.

EXAMPLE 13: PROTEIN ANALYSIS OF A SERUM INVOLVING STAINING WITH AMIDO
BLACK:

A porous membrane of cellulose acetate, having pore dimensions
of 8 p and a thickness of 140 p, is used. |

35 The apparatus of the invention comprises four independent
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REPL-ACEMENT SHEET as that used for the | oading of the sanple, nanely: five
porous nenbranes of cellul ose acetate, having a pore size of 8 [err] and a
t hi ckness of 140 [err] are used, each of which conprises a single
projecting element 40 nmin dianeter, whisgh is attached to a stiffening 5
support (in conformity with the dlagran1shomn in Figure 3). By neans of a
m cropi pette, each of the anti-1gG anti-IgA anti-lIgM anti-kappa and
anti -l anbda anjrogectingr €ldmeats d maté mfemugfmathaam)vemmheusomnﬁraraqsare

close to the ends, of the pro ecti.ng ele %

mm 10 of 31 T &P %’f :[eﬂeﬁ?‘mvﬁa t}re\%m ? :E{'s' Iaeo% egmv&eg& %%H%er r
of huni di fi catbedng|dogued withsa idoatizg bf aapmaéts%ﬁdlnuwan tbiiclpolexaepty fani de
of nol ecul ar SS 0 [ r S [

por ous nenbran érs'%e(ejts?tr‘r%rétvggée%%g OE‘ Q tﬂg ﬂ(r?g ‘Oéz‘ %Qj_ £ aﬂ‘b%o; atf'ares
per pendg cul ar I?yMohigheSﬂ_@ated in mhe |MDXim&M|Qfgthﬁ upper s@ﬁﬁﬁ@@@dsa@t@nm
from each ot hes. gt7 on is allowed to proceed for 10 m nutes and the
remai nder of the proce ure is as in exanple 8. EXAVPLE 11: ANALYSIS OF THE
PROTEINS | N A URI NE: ATb%)re@asrafréﬁb#%rPéa%ﬁd teithe herd zgrealapesitiop af RYpor e
size 20 HeaRs[ ¥ ] pHprtre 1DiCkNRa8p R addtQobd bntb StheS26heMuhEdated
conprises four projecting elenments 6 mmin dianeter separated from each

ot her by 3 nmbiakhe tH@SkESPaRS s attached to a stiffening support (cf.

Fi guL e1d) - g B%/ rreaﬂs of Afite¥ abow petge&on&sh[ elfidf kaﬁ;flesaﬁl@hﬁ anaelfeagﬁedi theose
to the end of each_.projecting the fr sanpl e being 25 -
at a distance f[hé ko ﬁﬂ‘r\sfﬁg ”E%tbgn'ﬁesanSf tf g‘r O}‘g€¥l ng el enents. The
humi di fication |i qU| d The aappprates by thed Hppliedofer $O| sdcandst to @ dgarose
Fi-gure 5, part LRI d atse buffer,
(1075, The th FREREE £, nldialjeaacht BtARL W RLEcIhRAeE 20

proj ecting el ements ext‘é?ﬁ;l ngstﬁaﬁy-ehd tlhﬁeeeé-t ig fféxedgdzied and staiged deFhin 3
currenysof airafiQb BidtkNad@tddhg t8OFRE GIRAT pidée8urddle tine necessary for
the sanple front to becone situated at 0.5 nmfromthe end of the

proj-ecting el enents. The upper end of the elenent L (agarose gel) is then
.connect ed

20
25
30
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35 - _ to the positive pole of a generator, and the positive-pete—of the
38 generator is connected to the bottom of the el ectrophoresis a end

el.. t _
furthest away fromthe side of application. The applicagg “‘\m m mm
agarose-7% acryl am de gel is performed gjy a vol tage ofﬂm | ' e. 5
After the application, the end of the el ectrophoresis gel S&it'uated close to

the side of application (the top) is connected to the negative pole of the
generator and migration is allowed to coamMSnue. After migration, the gel is

stai ned with Coonassi e Bl ue accordi to tLhe .usual. procedures
EXAVPLE 12: PROTEI N ANAL 13 X%%MRMWﬁ@%%%%gagvsFﬁl’gﬁ °
VI OLET: An apgiiledbttsrophoididci slebnsugport s inspartihuldr ennghecsvephogesis gel,

i ndependent pr.,oj.ectin | e ts .nmade o .porous material (cellulose '
acet at e), hav?%aﬁﬁ?régaﬁﬁéﬂgﬂﬁﬁsno?‘mf?gs érr] and a thickness of 100 [err],
15 t hese queope aioira gplenereeiepetts mader of tpargus Matenialpptwhfisband 7 mm
w de, sgparat f e t y I QR18mdrtY fefigpport (cf.

Fi gure %) . A g%rlioég%%l %%/'Ebrl%pﬁg%ib% })‘ga&grm nggqigga ac?%ss thefdr% ddl e of the
projection el ements. 0oeither resting on theriedge i # PIAPPRIRATQYS iMEMPT2RG (IPiNe]

hori zontal pogj teh@Npdatls Renf¥eahlS, ekeendRhPah! thel Bade PLhndlass 818184 ahgaded
per projecting el enment on the area of the projecti el enent S|eéuat ed above
the strip N aferingnat @ Preifcthen @fdthepeid pereuspueRpiant v tﬁﬁfﬁi 8§25t he

gel . hAf t teL a B%iitigi H'éh:.@ﬁlﬁil:élﬂ h@%@ﬁ%@ﬂ?"pl‘oj’éd%?&@,el'éiﬂamsan’ﬁl a:hbaprﬁzgting

reache e en capi i ffusion in por ous rang, terg an
addi t i g?lal WaP?’itnéf pﬂ%sﬁde 8L PP Fﬁee pﬁﬁ?‘bgoglsmg’fangoﬁ%‘gﬁﬁr%tflrgﬁ by
ev?ppr ati gndi ];enda,i the tfozoappembtame and xhplprededwing Xlegeptmdwving an agar ose

g i nt ende [ ySi of¢el t ] t4 t |

Pixed, driod A EpaeBly o chaBpel B 3p o Lo IAE S, AR RECEerdnhy
procedur es. EivdePebout3 10PROTEPMULARBR ¥SI S OF A SERUM | NVOLVI NG STAI NI NG W TH

“AM DO BLACK % or indepehdent of each other, attached to common stiffening
15 devices which maintain in the same plane, these elements projecting
out from the stiffening devices - these elements being designated
hereafter "projecting elements" - the stiffening devices being such
that their form and their dimensions are compatible with those of the
projecting elements so as to make possible the support of one part
20 of each projecting element by the stiffening devices under conditions
such that the stiffening devices do not hinder the placing in contact
of the projecting elements with the plane surface of the electrophoretic
slab support and the loading of the biological sample onto the
electrophoretic slab support, each of the above-mentioned projecting
25 elements comprising means for the partitioning and/or retention of
the biological sample |
i . which prevent a biological sample loaded onto one- of
the above-mentioned projecting elements from spreading over the surface
of the said projecting element, and/dr seeping out over the surface
30 of the said projecting element without preventing the loaded biological
sample from diffusing right to the end of the said projecting element,
which is desired to be placediin contact with the electrophoretic slab
support, the projecting elements advantageously having a thickness
of about SO p to about 200 p, and preferably from about 100 to about
35
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A porous nenbrane of cellul ose acetate, having pore di m
and a thickness of 140 [err], is used. 35 .

the invention conprises four independent proj ecting eU ‘i\ Eﬂ% ﬂ“T
porous material), in the formof a squargjof size 7 mm m each
other by 2 mm each projecting el ement being coated with a coating of a
plastic film10 [err] thick, except for the lower transverse section of the
proj ecting el 68, &he ﬁhmeanemeaetﬁpro.)ectu&f elentngs hei)mga.frxﬁﬁ that ftﬁgy
roximty of er, t V&S c C i gu e aratus is
BI aced in thegfggrll*%n%alfe%% ‘?{ Ecﬁﬁ: E%%%%réeé’rfsbg"% Lfac dt e cffgf)& %
sanpl e are | o&lledrlened qwréaz@mf the: @decktoplorehic rsllabtswpontamnngrdel—Othat

After about Sgnge&o&g§e ‘;’{3?@%' ?axxi?*.lgé”chh?es 166890 ﬂtot h.ﬂe dg?pgjlaggporous

el enents by neans of arity e apparat us 1's en ap

seconds?to an eéﬁlértﬁ%%;’é:la i FaRplgcbpingr laaded hefipxahand cﬁntprmeeleﬂlsmw of
el ectrophor esitge ]ﬂfob Eétiﬂggéﬁéxﬁéih'ﬁs tdhesathfei-eﬁt XRAnté ru&%%%ﬁi@' o€ fleiifg!

15 Am do, B t he_usual procedures
GAINS 1. AppSiRieneaiiy Blakal fo OREArrORLY bho guERAce: s Htessai #Rab
el ectrophor et isapsdrabas upprestlt efiadmattgnimafel, whed thk aﬁovégmttﬁﬁéd ?Bﬁoﬁt
nore pl anar of QLo ca oj ecting elenents”
desi gﬁed f or %nﬁ ge%oé?&?'gna% Ve Sﬁ&f’%ﬁfﬁgﬂ%ﬁ’rﬂﬂ gen[cﬁag é T REFER8ed) thent s
bei ng:1@i t her aprU}Céenemgranelrnapmtdgn planbevicktrespech tof thdhaupfaecopfthe
porous pl anar sBEfE kARG orlelCs It kST RY Part of

2, Apparatus éccording to Claim 1, characterized in that

it comprises:

- a planar porous membrane including on one of its edges at least one‘

15 and preferably several projecting elements made of porous material,
these projecting elements being joined to the porous membrane and lying
in the same plane as the latter, the part of the projecting elements
not joined to the porous membrane haiing a free end, the porous membrane
and the projecting elements having a thickness of about 50 p to about

20 200 u, and advantageously of about 100 to about 150 u, the projecting
elements being such that they all have at least one point capable of
being placed in contact with the planar surface of the electrophoretic
slab support in order that one or more biological samples can be loaded
onto the said slab support, each biological sample being loaded

25 beforehand onto one element of the projecting elements,'preferably
onto the free end of this projecting element, the different points
being capable of being simultaneously placed in contact with the surface
of the said slab support as a_result of an alignment, when the above-
mentioned porous membrane is arranged in a plane which is inclined

30 or perpendicular with respect to the surface of the above-mentioned
slab support.

' 3. Apparatus according to Claim 2, characterized in that

it comprises humidification agents for the projecting parts, separable
or inseparable from the above-mentioned porous membrane.

35 4. Apparatus according to any one of the Claims 2 to 3, in

———
——
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t hese el ements not joined to the porous nenbrane haV| n ‘m‘k
|ndependent of each other, attached to common stiff m Am h
maintain themin the sane plane, these el enents prOJ th Fespect to -
the stiffening devices, the stiffening dey %ces bei ng Such that their form

and their dinensions are conpatible with those of the projecting el enents
so as to nmake possible the support of one part of each projecting el enent

by the sti ffe%rﬁ%dﬁ(é fi:%%ow%hb&%dhéé %“&ua%&‘ﬁfhtteilai ifobﬁ S B&ﬁﬁ'cﬂﬂazd%\ih&%s
do not hinder acing_iIn contact of pro ectl nchE ‘ﬁlrrent

pl ane surface @ tfﬁée@iééh @ﬂ?éﬁ%%&eeuﬂyase%'@ﬂ & ﬁb‘fes of wnilh

above- ment i onegs Fo2he@Gld BBe qirgﬁeazﬁx C@IB%h@d nghénfaes én@r of thepaiprbiédtingg
and/ or retenti on of t e biolo |ca revent a b

sanpl e | oaded BHAT5 e&f‘gt}fb ﬁ%ﬁ?ﬁ&t%&?eﬁﬁllyﬁ@“%lsé’kﬁrﬁsgEf’r%‘i‘ﬁles’

spr eadi g ﬁvertﬁdfpezssl,r Jtzﬁﬁﬁaﬁﬂlehhes@ﬂréb,plpatmbf mgsak enepartsanfl/ellipses)i ng

out over the s

preventl ng t het ref%ggff%(ﬁc%f‘%l g‘ﬁf’e’éta?néf’élp %‘%% a%%gﬁ ’ﬁ%glg% uEF&)%&h%queaﬁa of
t he sai d proj eat inegtaignient strilps cdepasatiteid rirdmteacheothlez¢ etheisa stydpadtaving h
the elect ropha§ %{elﬁlgtﬁltﬁj EHP&?:@@ H Qﬁ?a% VEr THN Q“@&’ﬁl%ei SRbi i) henents

bei ng such th ave a eas poi nt capabl e of belng placed in
contact with tmrq@k:ahw from fabout of tpheb@lte@ﬁ eopeadcbeingssensrateh rgm iagch

or der gaat oneoHar"BY & ta&ekawecak &amﬁsam 6S kRadedneddsRatpansai d

suppor{, each %I ol ggl cal bei ng loaded beforehand onto one_el enent of
t he proj ecti ng®RRAEAERS élst’h‘é%@aéﬁ‘ﬂge wrkdifisation BeeRls adpentreedslBei ng

si mul t aneousl yc&{s%seduém bGjO@tnﬁCﬁErﬂlt Bajdblessf beny Dhpridgaateal ¢ict ab support
aﬁ a result of ment n the. ab vg . menti on%q, or oys rrerrbralne or
e in eversib

above- nentb%ﬂﬁggf %%qlP n*#ﬂfl and attac a revers or irr

manner to the porous membrane, above the area of the front of each

15 biological sample loaded onto each projecting element and advantageously

above‘that side of the porous membrane joined to the projecting elements.
5. Apparatus according to any one of the Claims 1 to 4, in

which the porous membrane and the projecting elements are constituted

by the same porous material, the projecting elements being in particular

20 obtained by being cut from one of the edges of the porous membrane,

' the material of .the porous membrane and of the projecting elements
being advantageously constituted by a hydrophilic material, such as
cellulose or a cellulose derivative, such as a cellulose ester, such
as cellulose acetate, cellulose propionate, cellulose nitrate or mixed

25 esters of cellulose, or nylon or a hydrophobic material such as
polyethylene, polypropylene or polycarbonate.

6. Apparatus according to any one of the Claims 2 to 5,
comprising
- stiffening devices in particular a stiffening support for the porous

30 membrane, the form and the dimensions of the stiffening devices being
compatible with those of the porous membrane and of the projecting
elements so as to ensure the support of at least a part of the porous
membrane by the stiffening devices under conditions such that the
stiffening devices do not hinder the placing in contact of the

35
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#levices are arranged in an inclined or perpendicul ar -plane with respect to

st he surface of the above-nentioned slab support. 2. aratus according to
Glaim1, characterized in that the projecting el enents mmm’nﬁwﬂm

materi al have a thickness of 50[err] to 480[err]. 3. A RsEL fhg to
either of Cainms 1 or 2, characterized in that it conprises humdi fi cati on

agents for the projecting elenents. 4. Apparatus according to Caim 3,
char act eri zedprojetbirig elemérntzecjeint @b tHeeporonsansmbpgne itk the phamaa $urfate

I d f h i Sti f I : h.as j I .
Crapezes, 1 ocTalyr ot RAnRIREtinaal Bibegte aat phedpedihg; o AE fEdaosical
REPLACENMENT Shé#iniple SontoAphareiteasrephoveticnglalo sapporane of the Cains 1 to 4,

n i sed in.th . , : -
characteri zed_ g LNglode, DRRUGE LI ALATEIY SoAlEaroNSlikhA GfleAfordld | PS

separated from each are dquare or rettang , ese strips
havi ng3a contmenbreaegtar whe (stififenjog ddvites o opOptimeL chemAngdnde us

according to i r i | o b | ; ct
Mength it h t PRUTEPesrSoR| SAEEL 265 che' drdfleerfif rtEPTB0S SRATIEANAC,
char act er i zedagentshbginghadwantageously eenssituted from each other by a

di stance of at |east Q.3HMheBcadWRA e poPGEOREbIEnE O Y miterefl EhgabEhai N5
1to 7, in which the projecting elenents are constituféd of a hydrophillic

porous nat er i f bedng Ampregnated witdy ai hypditicataenmldquid, such as £ AR9NEY ¢ hat
t he hyldr ophi | hdteriel Bountbdeéiersi blys of elreet@EibIPoCeld ¥ho8 Grembidne,

derivatives or nylon. .10. EA}%par at us Eﬁcoggg;g.to ggi m'9, characterized in
that the hydrophillic pdPot fEEe A al% & tPefeF%iRra cel | ul ose
by a reservoir integrated into the said stiffening devices
(- or detachable from the said devices, or resulting from a space formed
by the configuration of a part of the stiffening devices and by a part
15 of the porous membrane, in the vicinity of the edge of the porous
membrane opposite to that which bears the projecting elements, the
said reservoir containing a humidification solution, and impermeability
agents between itself and the porous membrane or
by a material-capable of being impregnated with a
20 humidification liquid, such as a spongy material, detachable or not
from the stiffening devices,
the humidification solution being water or an aqueous solution
containing advantageously glycerol at concentrations of 0 to about
50%Z by volume, or a salt solution such as a solution of 0.15 M phosphate
25 buffer, 0.15 M trisglycine Euffer,-O.lS M citrate buffer or a solution
containing NaCl, advantageously 0.15 M, the humidification solution
containing advantageously a polymer making it possible to reduce the
phenomena of.reverse diffusion of the biological sample towards the
part of the porous membrane opposite to the projecting elements, this
30 polymer being waiensoluble.ahd having a high molecular mass of about
2x105 to about 107, such as hydroxyethylcellulose, dextrén,
polyacrylamide at sufficient-concentrafions so that the front of the
sample loaded onto the projecting elements is approximately straight
and at concentrations lower than that at which the humidification

35 solution no longer diffuses on account of its viscosity, these
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ester, cellulose acetate, cellul ose propionate, cellulose nitrate, m xed
cel lul ose esters. 11. Apparatus according to any one of I
characterized in that the projecting elenents are const(yﬂmﬁ“"ﬂmlnim
pol yvi nyl i dene fl uori de, pol ysul f one ysul tone

Appar atus according to any one of the d ains 1 to 11, character| zed in that

ei ther the porous nenbrane or the stiffening devices or both include
humi di fi cati oncopentsations beitiy hbdeantagéssly teteeanrabés 0105% Anaeubahusmz.

di to d 12, £h t d that th th
tiTTen ng devi ces. i nel ARPRUHEAP! TEF PP Ho ARG BRoETS GLERR0r % Rackhi al
capabl e of bei nty-qh”rphegrmw apmbraieiisda fsheett iofncdlilglioske atefan:leed to t he
porous menbrang atth %é&aﬁéﬁ%ﬂ?ﬂp%qﬁﬁ é’;‘anQHﬁCﬁflfl{e %%k:?%ﬁ a&genjcg’

characterized In r's cation ag
reservoPr cont ammgsalmmld ¥ istoipso separiaged domragc n?khﬁlreatﬂ Isﬁtgatagetm s

bet ween itsel foé’é‘%lﬁ@%ﬂf’ﬁ:ﬁéeﬁénih'ﬁgn@' @HE "tha- s&?ferﬁﬂ&a&ﬂlﬁsaﬁ(‘e%&kéﬂtﬁ&dany
one of the C a&)m; 12 characterized in that the humdification

solution is waPer@ SHS %ﬁ&r%&mrﬁé‘@&%ﬁ%gt% resenveil sinteprated: dntozEhe i n
that the hum dgéppoation solution is an aqueous solution or a sali ne

solution. 17. Apparatus, agcordin one of the gl i 12 t
characterized in the haﬁ gPP?‘@&P?CﬁF‘QBﬁhg b &g one 9 urgl‘?gg]'%’&lsu |t(9n

- cont ai 1ong gl ycempalisdmg concentrations fromO to 50% by vol une or a sal t
solution selecte h hat ffer 15 Mtris neb fer,
0.15 Mcitrate adfpfg&r;g %eégg% f:g%% gBFﬁ h%j“??oﬁea\ﬁ’%&&r %B'é‘? t us
accordi ng to asguareconfrechanglilarysinl Rhich tﬁe prhiecxdingrelraents aréatonstituted
hum di ficationpsQley§ pOTL1¢AREEA ¥R Sne of the sides of the porous membrane separated

from each other,
15 - a stiffening support,
- a spongy material capable of being attached in a removable manner
to the porous membrane or to the stiffening support.
' 9. Apparatus according to any one of the Claims 2 to 8, in
which the porous membrane and the electrophoretic slab support iﬁclude
20 a pair of electrodes so as
- on the one hand, to create an electric field between the porous
membrane and the electrophoretic slab support, this field being capable
of causing the biological sample to migrate from the projecting elements
onto the slab support and of thus loading them onto the slab support,
25 on the other hand, to apply a voltage to the electrophoretic slab
support in order to cause the different constituents of each biological
sample loaded onto the electrophoretic slab support to migrate in a
differential manner,
- this pair of electrodes being constituted by an electrode connected
30 to the negative pole of a generator and, for example, situated at the
edge of the porous membrane opposite to that which is joint to the
projection elements and a positive electrode connected to the positive
pole of a generator, situated at the end of the electrophoretic slab
support opposite to that in the vicinity of which the biological samples
35 are loaded (i.e. the bottom).
R
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pol yiver making it possible to reduce the phenonena involving reverse

di ffusi on of the biological sanple towards the porous Hm H to
the projecting elements, this polymer being water-sol u] Hmelmgﬂm“
nol ar mass of 2 x 105 to [err] 44 19. paratus accordingttosxClaiml
characterized in that the polyner is seleCted from hydroxyethyl cel | ul ose

dextran or polyacryl anide. 20. Apparatus according to any one of the O ains

1 to 19, characterizedigh gphatatSal Qcé&ﬂdiixf”c‘o“@léi Vic%rcﬂ{ggé ?tfo‘%r bgs of

apertures arranged so_that an aperture is”|ocated on eac
el ement, sai d PApLesigRlssannleg e sngrlastrephosetia slathsuppensi.e¢ raCEquzed

Appar at us acc@pdtkdt G ednprgggs.of the ains 1 to 19, conprising: --
support, - a spo %y mat er i abI e of being attached in a rem)vabl e

manner to the p8fof¥ Piﬁ@a F'Be‘iq'?em%@pﬁﬁrﬂ“%% mapgpialat irdeperdangi ng to
any one 6f thefCeadhmetHert @ndOattaiiRed Qioe &omde sbﬁflféﬂngelaéﬂdééolﬁgbéfﬁc?ladr .
el enent is fltte th _means nt, a bi ol ogi ca sarrp epasited i
the vicinity &f ?’f?%ﬂ]p%F?P%&Vgﬁglmigcﬂ%n“bft & FiagepPinge P}W@eeﬁ leperss
from spreadi nproyeating switihr tesgect?2o thppatrifﬂfaﬁﬁgcsg&nglsn-g ﬁlx?séilheabgérﬂ:l% bemgI
characterized t e, gadi n t he biol ogica
sanpl e over th(lggs%ﬁ?ggeﬁs&gg??ég %roﬁy JF" e?ger?gﬁﬁ% are ﬁs?’ﬁ’ﬁf‘é’d‘**of a
strip made of eﬁyre#!tﬁshm$srmte=r| al . 24. Appar atus according to any one of

23, | t
Wth the gel tﬁ; Vi o 0 PR PIeCE WG S Y 1eRF IR B Plilpor B0
e

deposi ted on hgopti m-AEp%ﬁV&F&% andceheiiorben surfagenipthe rpmsemem
proj ecting el eaengrehsusiycasefawrid,! ength with the gel of 1 mm

- two longitudinal sections,
- two ends corresponding approximately to transverse sections,

15 one of these sections being designed to be applied to the
electrophoretic slab support and being designated as "lower transversal
section" (close to the lower end) and a transverse section opposite
to that previously defined and designated as "upper transverse section"
(in the vicinity of the upper end),

20 - the stiffening devices being such that their form and their dimensions
are compatible with those of the projecting elements, so as to make
possible the support of a part of the projecting elements by the
stiffening devices under conditions such that the stiffening devices
do not hinder the placing in contact of the projecting elements with

25 the planar surface of the electrophoretic slab support and the loading
of the biological sample on the electrophoretic slab support,
each of the above-mentioned projecting elements including means for
partitioning and/or retention

. which prevent a biological sample loaded onto one of

30 the above-mentioned projecting elements from spreading on the surface
of the said projecting element, and/or seeping out over the surface
of the said projecting element without preventing the loaded biological
sample from diffusing to the lower transverse section of the said
projecting element, designed to be placed in cdntact with the electro-

35 phoretic slab support, the projecting elements having advantageously
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45 t0-40 mm by neans of which the biological sanple is deposited on the
gel . 26. Apparatus according to any one of the Clains 1 to 25,

characterized in that each of the projecting elenents is R

di stance of 0.5 nmm 27. Procedure for thesgleposition of J)uﬁmmmummlll
bi ol ogi cal sanples on an el ectrophoresis slab support, charaéte¥izedSby” -
t he deposition of the biological sanples on one or nore projecting el enents
made of porous mhickneas ahadbpot 50dutto abeuto200 hg eddjgxredérablyl efh abownlOds
menbrane and 3s sion in the sanme plane of the latter, the

| oadi ng of ﬁ?egg?“ﬁxtéggd‘m sanpl es being perforimed, in particular at the
free end of t hesabavepmentioned profectimgselaneate being suichnthasl thamnedl thaveg
such that they,.a & | b 43 @f b RLRGEE bIAr
contact with t teh%?%ﬁ\gr.egéjorlkgg‘gépggﬁghéepsg%%gcg ectr:(Sphc(?tr?lglééi%cJ sl ab su%pgralt’,
these d?fferemurfetaod, threiedgctraphorerisf skadi AUPRATAUSQ Ahabesiey op mgEed in
contact wth tﬂ%lﬁgeﬁéggcﬁaﬁﬁlekh&é%dlﬁd@@ GHeBPEH s88d B1a8SHlippoft, Bhch

al i gnment, when the .above-nenti oned porous nepbrane is arranged in an
i nclined or perigdpghced| sampleabeing Lpadedspekarehand pate Ane glemgpt (gfothe
above- Ment i oneghogbalingUentiches; rd€erdilgl 1) pobxidiey PEOiLAEt ipper ctramBvérSei N
contact with the planar surface Qf the el ectrophaqr Eis sl ab, su rt, thg1
above- ment i oneRFCHLPDOE MRGBradec 3R e&FPE\h&gﬁ&aglg ?ﬁeﬁ‘ﬁep?ﬁ?(t,'ﬁ%&go‘?apa €
pfer pﬁnam cul ?r dffo béhfgh$maéabeiﬂﬁlﬁah606ﬂiydisIcmlntmj:ppd)tlh ,theoswfase afi theisaibh
of the sample f,rom roj ecting.el nt s. C h | | ab
PERUREEE ) SO0 el B ighlph, wiEh B MARORLE b

support and to a
proj ecting stiffeningedevidesi axp pocangedyim@ pldnedinclinedt o penpengiculgport .

.2'8' Procedure ﬁﬁﬁofégp@gtt& Qh@i éﬂ:%Zce CJ}aEﬁé; taBbv&atdnt fbdeda1ab support.
11, Apparatus according to Claim 10, characterized in that

15 it comprises: |
- a set of projecting elements constituted by polygons such as
triangles, trapezes, rectangles, squares, parts of discs or parts of
ellipses, these projecting elements being advantageously constituted
by strips in the form of squares or rectangles separated from each

20 other, these strips having a length of contact with the gel of about
1 to about 200 mm, and-in pérticular from about 1 to about 40 mm, and

" being separated from each other by a distance of at least about 0.5
mm, .
12. Apparatus according to Claims 10 or 11, characterized

25 in that the projecting elements are constituted of a hydrophilic
material, such as cellulose or a derivative of cellulose, a cellulose
ester, such as cellulose écetate, cellulose propionate, cellulose
nitrate or mixed esters of cellulose, or nylon, or a hydrophobic
material such as polyethylene, polypropylene or polycarbonate.

30 13.-Apparatus according to any of the Claims 10 to 12,
characterized in that each projecting elément is fitted with means
which prevent a biological sample, loaded in the vicinity of the upper
transverse section of the said projecting element, from spreading over
its surface, these means being advantageously constituted by the surface

35 of a hydrophobic material, such as a strip, preferably attached to
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the -di-ffusion of the biological sanples fromthe end of the projecting

el enents towards the porous nenbrane is prevented by r
the hum dification of the projecting el enents. 29. Degm{ml”ﬂulmpﬂiﬁmre) for
one or nore biological sanples on an el ec4x ophoresi s slrabcsuppost,s =«

characterized by: - the deposition of the biological sanples on one or nore
projecting el ements nmade of porous material, said projecting el enents being
i ndependent ofatedesistoahpartand tHatasiefdce cofc cherprogectingnebepedesivddshvits ch

mai ntain themjn the sang ane he ghe ' i he
stiffening dev"r‘?e§e'ferlsﬁe°§lt%:hff%drﬁfﬁ%e g\e/f'lélécél g‘:’%ﬁ% gﬁgjﬁ%tg%a%wtsﬁgﬁﬂggrbr# and
their di Eensi ottebat'rfﬁeoﬁmtsiubbuw the tsuofazeofreashof pelvjse bydraphebigrmateriado
as to make possible t : Q] £t I

it fening doviaradts SaRtiRahn Clerfin Bl the Sl G aphflo SUATEDY ThONICRE
hi nder tde pl aef wgeiof tbattaot swifacpe qfi SheprpirFtingrelemsnty th the pl anar
surface of the el ect roﬁb?ﬂﬁig&x?aélsﬁ?cédfﬁ@ﬂé ttoositl b€ ¢OIHeNCLaahstNeto 13,

bi ol ogi cal sanple on the el'ectrophoretic slab support, each of the said

el ement's conpr¢hATAGteRizAd ir”olth‘?)’hre?F‘Bi_Rfﬁﬂﬁ"g“&ﬁo?l&f"ewét’esn&%?fe%f’l?mé’ea“s -

glbm 0gl Ca![ _ Sang&i%h ﬁﬂv?htm %F.Sﬁgi%ab}ﬁm@ﬂé,caba&éﬂd_ "Rhetheoatdethiryt of ahe wipet he
ove-nentioned projecting elenmpnts fram spreadi ng,over the surface of the

sai d proj ect i nfFaeF¥HE ,se%r?(?f'ogfstg‘ﬁpﬂ?‘é B{FBeSVeffg gﬁ%mesxﬁ'r’f 2 SPr?%é%aolvﬁr

: 8?19# ectidgg el ﬁﬂﬁltsuw;]ddaou%d -psl’geyﬂfg‘. bl dvee itsaswxrface, hilEseghesmis beimgl e from
iffusing right,to.the end o e.said proj ' e i ' red

to be placed iﬂdvc?&ﬁ?%e&"sax 591 %1%_ ué:?gclfyr %p@odﬁégéiﬁcs%g%lbgﬂf &8 %e%gggo%ﬂ?

pr Oj glct i n]g gl eatvansagamiusyy sionstitured thep Mdromcamatﬂésg ‘m@éib&)ithﬁ two
capable o ei ' s AGL: W r eaof I |
s(J_ ab support, ?‘%eﬂs%gg%??f {éfrﬂeeﬁ’t%‘rﬁ)%fqr}tr_‘ é\n %lgfﬁwégga‘%%g %? plgtgigﬁbﬂpﬁg%e%%ﬁﬁlhﬂ
si mul t aneous| ys¢gtienst.ate the Hx‘é%lg%rqfaége o+ HFRNS LTSS SBPYMSas a resul t

of an ahignnmenjqydseBgeously to an extent from about 20% to about 100% of the two
surfaces calculated upwards from the lower transverse section, and
in particular to the extent of 100% of the surface supported by the
stiffening support and to about 20%Z to 100%Z of the reverse surface
and coating in particular the whole of the two above-mentioned surfaces

20 to the exclusion of the two transverse sections.
15. Apparatus according to Claims 2 to 9, in which the

loading volume of a biological sample onto a projecting element is
.about O.OleO2 to about 1::10-2 pl/mm, per p of thickness of the porous
material, and preferably between about 0.15 and about 0.51:1()—2 pl/mm,

25 for a porosity of the porous material of between about 50% and about

~—~—

90%, and the loading volume of the biological'sample on the
electrophoretic slab support is sufficient for the components in a
sample to be detected and less_than the value beyond which the
resolution is lost. _

30 16. Apparatﬁs according to Claims 2 to 9, in which the loading
volume of a biological sample on a projecting element is about 6::10_4

to 27x10-4

degree of porosity between about 50% and about 90Z.

ul/mm2 per p of thickness of the porous material for a

17. Apparatus according to any one of the Claims 1 to 16,

35 in which each projecting element possesses a length of contact with

This Sheet Has Been Rerlaced :




t he "above-nenti oned stiffening devices are arra_ngedm :
per pendi cul ar plane with respect to the surface of t \‘ mﬂtmﬂgﬂ“ort -
the placing in contact of the proj ecting el enents whi m“ “ at a
pl ane inclined or perpendicular with resggct to the surtacetof* s&id*sl

support. 30. Procedure accqrding to Claim28, characterized in that the
el ectrophoresis slab support is an el ectrophoresis gel. 31. Procedure

according to amg geleoffaiche Clndi 68 a%@uerzowm CBﬁ& %@Ef&lﬁ(} ePod ABbut he
sanple is deposrted |n excess with S%EA li_quid saturation t he
porous menbr af® to abggt 40 mm, depending P&%c ajeFappleawisigh is Eléd

about 200 MM cand ttheef;el.abl y from about 1 mmto about 40 nm dependi ng on

‘'t he bi ol ogi cal sanple i S oaded t el rat.us accordrng
to Claijs 1 to 17, in %é: ¢h 'ﬁ%:ug sccord: F%B‘é g@?ﬂ}r Rel ang ichgthe
pr oj ectﬁmrstg el copous mambranenand fout et oi‘ojaecln;rmu efamndrits apé eonatitueed dfnang a

wetting agent h%réﬁl%biélgﬁ]t%pﬁ}' @or?t’!u.ﬁﬂ)ugt g&grﬂétahgetga of[ %%gswg{%t ?,ﬁ r}_at ure

t he conponent s cont al ne Be ah _ &gent
bei ng i n an am@dudmousycsuchhghat Ao msph@t denatire| thed edmponenus faontaited in

quantity on ongeOdanph€ thP be analy &)J @ﬁ# Qgtﬂngng%n em&qconceﬁ‘?’& Sﬂcwer

than that at which the broorca e can
the extrenity tYpti4he ﬁ?"lﬂ%e?#%@eel‘@%ﬁtin sukfigdent nyaagiém opeinggof the

constilted agrajéctgngudledets ahd &' 8h ambuse QBL@P%H' tt&rt HE‘%QEHer.qxe

surfactants sych,as Triton err] err] advant ageous used
concentrat i ong’l‘?tlf)"g"ca{ sapplen c29 W“@?Tl%t‘é?“&%’iﬁatfg%t £he Wé’é’eﬁ)’r effor

the | oading ofther;&ogecmgeébémehtplml valtifg@ et teAngdNcdseetdr@nhoretic slab

' t I n tr aracterize |nthat -
E:ngoggr ca: nsg%pflé&% gguﬁa a§¥-: Cl Sjaﬁﬂg%ﬂf\qé@éﬁe ged furfgctages
proj ecting el swemtas FeitonoX-100 otJEweren andvantageduslyl nsed atoesncehtidtdonsiges

of a f5anar p $ d amaeXxt ensi on in the sane plane of the
latter, the | ggg‘f"né’ggﬁ Eg%?gl oﬁ?%ctani;arrpl es bei ng perforned,

9. Procedure for the loading of one or several biological
samples on an electrophoretic slab support, in particular an
electrophoresis gel, characterized in that
_ -~ biological samples are loaded onto one and advantageously several
20 projecting elements made of porous material and joint to one of the
edges of a planar porous membrane and as an extension in the same plane
of the latter, the loading of the biological samples being performed,
in particular at the free end of the said projecting elements, these
projecting elements being such that they all have at least one point
capable of being placed in contact with the planar surface of the said

electrophoretic slab support, these-diffefent points being capable

25

of being simultaneously placed in contact with the surface of the said
slab support as a result of an alignment, when the above-mentioned
porous membrane is arranged'in an inclined or perpendicular plane with
30 respect to the surface of the above-mentioned slab support,
- if necessary, at least a part of the above-mentioned porous membrane
is attached to the stiffening devices, in particular a stiffening
support,
= it is preferable to avoid the diffusion of the biological samples

35 from the end of the pfojecting elements towards the porous membrane
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I n p}articul ar at the free'end of the said projecting—elenents—these—
projecting el enents being such that they all have at |east one Bﬁlﬁﬁw’iS

capabl e of being placed in contact with the planar su”lﬂl glﬂf:u
el ectrophoretic slab support, these diffgrent points!i§

bei ng sinmultaneously placed in contact wth the surface o the said slab
support as a result of an alignnent, when the above-nentioned porous
menbrane is ﬁwﬁﬂ&?ﬂ hid ]fw %Mtgnﬁﬁ the MbPEITd I Efwtoar oﬁlmepr‘ﬁidtfti%ﬂs

respect to the surface of the ve-nentioned sl ah support. .s.d.f _nece ATS
at |least a paretleB?“tt%et%ﬂﬁvB‘é"ﬁ@ﬁ?}‘iﬁ‘iéﬂn FEPBLY cﬂ%‘fﬁ:ﬁséﬂg % ngﬂléfé‘ﬁggl%%oi?ﬂ‘é)é
stiffening dewjges, asNaRnkégudneé of shé fdvaporagioni@ifoliquid Eton sherisfodogirad

-to avoid the diffusion of the_biological samples, 35 t d of
the projecti ngFa@p ﬁfgaﬁeémﬁrﬁé‘xtkfé’%pﬁt?%ﬁgr BFaRiane toyEr hé?tﬂ]ee gﬁ%%gf |
agents bor theheupidiiebtixad ebementstdnd fomgesctlienyiadogical ssamphes gowards the
hum di fi cati on__agent ORI L Si hym di tLcatl :| kO | a
Consequence. ot EReot, Sha: Py egrthe Hibinret b hichipdectfyacke Bhe? -
creates a fl uxbiblogicahesgmplouat wbibeade thesehusidifdcakipropgents compriging
proj ecting el eﬁ”&%@&@ J%Sﬁ% Eanﬁeﬁhﬁ?'éﬁhEﬁéd 3R reRotaNIRr 88 drtemdvadeend
g el énents, ard I ch

of the projectin concentrates the biological sgnple at
this end, thesanRemit® the Mepbranggents thsSriibenins devises or e FESPORYY
materi dD att ac{iedchél an'£FMeVRer HEFaiublY famines tie abevermehrizmedor
to the stiffening_devices ,or a reservoir 10 attached in a renpvabl e or
i rrenovabl e rra"fﬁ’rgﬁerflt?gt Vitfidve- menti oned stiffening devices, - the

proj ecting el esmeht Sprafjettimgpelement srfbtlze porauspmenbrahewrd @art sofpwbiktblis

att ached to a stiffeni URport laced | 0 | t : :

ga'}'( ect r ophor et | F°%§1 ggg?)%re? ‘|?°n aogaigrf g{%&cg@étgiﬁeﬁg?%%&%? ntﬂgtﬁt with
sanpl e from t hehepelgatropimyesiemlab ssuppoxt inherder cta copserdiffusiomapf $hgport
and tojshus o hL - 0. . SCEdphErataeosTlivng to
Claim19, in V\%L@#t eadﬁ%]ggﬁgéﬁq(i)?% t%?gﬁéggrgrg‘lg&egoﬁhoemeghe endsr of the

proj ecting el esuppest apdakel $hus dopdridusntr vhe £8dd| slaby SYRRATEY before or

after the attachment 0fHpa mEédute accordiftf tb!TClalhOJ%CihNhichetmnidiffiisibhe

orous nenbrane_ to a stiffening support
P of the samples fromE{he gﬁﬁs of the projecting elements towards the

. porous membrane is prevented before or after the attachment of a part
20 of the projecting elements of the porous membrane to a stiffening
support.

21, Procedure according to any one of the Claims 19 and 20
in which the diffusion of the biological samples and their
concentration towards the end of the projecting elements is caused

25 by creating a flux of humidification liquid, for example by evaporation
of the liquid of the biological sample, or by accelerating this
evaporation and flux, for example by a current of air at a temperature
lower than or equal to 40°C.

22, Procedure according to any one of the Claims 19 to 21,

30 characterized in that the loading of the biological samples onto the
electrophoretic slab support is done while an electric current is
applied to t@e porous membrane and the projecting elements, the
humidification liquid being constituted by a buffer solution at a pH
such that all of the molecular species of the sample to be analysed

35 are ionized and écquire a charge of the same sign, this charge being

This Sheet Has Been Rerlaced

(T




21. ‘Procedure accor di ng to any one of the Clainms 19 and 20 in which The

di ffusion of the biological sanples and their concen ',r he end
of the projecting elements is caused 25 by cre;mmm"'nﬁml ﬁll!l
hum di fication liquid, for exanple by evdPoration of thecliTquid o  t«he

bi ol ogi cal sanple, or by accelerating this evaporation and flux, for
exanple by a current of air at a tenperature |ower than eﬁécg ual to

40[err] C.~ 22. megatixsuif thec ol dishgne andkhigher shag fbedisp ¢ BoAt 0§,
char act er i zed 3 LAl phie: beelkldr Wpekis Dbplyagienle SagHecsH el oné Nt
a

el ectrophoretic s support 1s done while_an electrig,current .is applied
to the porous loeaprgre igpelastric PPiMy °§I'3’ﬁeﬂ?s§', afh%lchﬁ'ﬂf?ﬁ“fl%aﬁq%g%ﬁes'
liquid being agnghé tim&eﬁnézmga{buffer solution at a pH such that all of the
nol ecul ar species of the sanple to_ anal ysed 3 __.are iaqni d
acqui r e3a char"g@§0‘1m ﬁsrﬁcgtéﬁg %?"@ﬁ?tﬁ%ﬁitg n%ﬁa?"é@ Bgianﬁenerané’ga%’%@gzg? ftage pH
is one unit higxaaplé manthdedgsardl ed pocoysomenbrahe tdpposilst tbathiat wivdalic i ar
species, or posi.ti

of the Mot aﬁpéﬁv%itaetﬁ}gﬁgéin .&Lﬁeg&t | ower than the isoel ectric point

. I"ec SpecCi €s, by 'the internediary: 5 - of an
el ectrode connecofean tedectrdeotennettad gentheactherspalgapfr fegnerstarpsitugted he

edge of the pogtoggsm%?ﬂgﬁ@pﬁgsgi& GpidieticMaLsd g’u? bt ned dHe tdge in

proj ecting el enen - el ectrode connected to e qQther pole of a

gener at¥y sit vdvieh akl g ther pelacujan spegiescrl the hiedeatcal spupleshaydr, in

the. case in LQgative thhfge, Akhe AlettrRphblsy| slabsaifpoee willlt be cohnéagical
sanpl e have a ne-% tive_char ge th(é el ect rophor et'ie/:gl sl,ab su%)ort will be
connected to tHethBRIEEEYE@Ple A%d 9, the ReRRLLYE BRledP etlsh 1RV SEnA P

case. 23. Procedure fop3| (rdcagurenforonoadin@r e bt Glevgrahlbistogicad saxipdesin

Sanpl es are | dian MECErPpread, St sudnar teatRieet Trrd.dn atenents . made

of porols nat ef itdblogivd psnpdas ark bumaded ainteronendr advastaatouslc sanenal

above. menti onettins SiiaBRtd, BHAC ot ot ki1 ANApEnaly CF ER Yelebs the

beyond the st idrdepttarh¢dvia commaorhstiffening: deviceg, in papeiqyday s sghtfendns

hereafter as "pr%?e,t WRSel B R Ss thd1886vePhit86héd' @lements in the same plane,
these elements projecting beyond the stiffening devices, these elements

20 being designated hereafter as "projecting elements", these projecting

elements possessing:

-~ two surfaces, one of which is at least in part supported
by the stiffening devices and the other surface is the reverse of the
one previously defined,

25 ~— two longitudinal sectionms,

- two ends correéponding approximately to transverse sections,
one of these sections being designed to be applied to the
electrophoretic slab support and being designated as "lower transversal
section" (close to the lower end) and a transverse section opposite

30 to that previously defined and designated as "upper transverse section"
(in the vicinity of the upper end),
— the stiffening devices being such that their form and their dimensions
are compatible with those of the projecting elements, so as to make
possible the support of a part of the projecting elements by the

35 stiffening devices under conditions such that the stiffening devices
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el enents possessing: - two surfaces, one of which W
supported by the stiffening devices and the other ace is the rse of
the one previously defined, 25 - two | m“mg tﬁ&ﬁ ons,

- two ends correspondi ng approximately tg transver se m\ these
sections bei ng designed to be applied to the el ectroph*orétl ¢ slab support

and being designated as "l ower transversal section" (close to the |ower
eng)'dand a trwmrsﬁdeectﬂe)m@ﬁﬂ@ﬁﬁ @odfhct of ithetl fidjept £nd emsdxemdeh:med
an esi gnated as."upper ans erse ecti e vicinit er
ond) o< The. Sthe PLATHT, SHEbACRS! e GTERERPIPREELS LAY SHaPM mAld (el foadil
di mensi ons aref whapkidlogicali shmfleosr ik élaetpdspuoeetimgleb auppdst, SO as to
make possi bl e e 0 f rt p cl, | n t 5
stiffening devéléci’eju ergglc‘gn %%rslsc%{ c%pﬁ% @%‘% "q'f $‘é§‘ﬁ‘§ e@é’%sg&cg
not hi der theanmlacloaglednomnpmtcfothet meomc@}m:teilquxmsenerapsead tavet Hehe

pl anar  surfac p. t I

bi ol ogl cal gn% ec(E)rrl&[ Egggéelgt %%{r: et’l %ﬂ%eﬁ 'E%%%{)‘%?Qoeac 8?&; Ege ggaulrggge
el ement s corrp? Fhagsaidapsolanting element, theseoprsjpetingselements bging susdded

onto one of tf{gw Eﬁéﬁ %tltl nﬁhv@ 86 €1tast tdﬁesﬁﬁﬁ%dc&‘éﬁie tdre béﬂfgf g ihh@ntatd
proj ecting el /or to seep over the surface of sai d projecting

enment
el ement, theseﬂg‘r 5 %&“F rerofnthn elechraphargtic siap %‘W@?“ﬁd Ithﬁ%ﬁ/éiiﬁfeqe@&st
olne |too110nth Cafﬁkﬁltﬁlsolﬁeml ea)a{maqﬁi béikagl?]g]i@at fﬂuldlhaﬁézﬁ;swrix?ee%ﬁctt tifxh o
el ectrophore S (o) se differen s bei pabl e
of bei ng pl ac §“ﬁfﬁ oﬂ?l §a:r¢ﬁ SERRATLCRS R f??“‘gﬁe"% Jc’(JFnE.'}?m't H”g‘gga’r
support as a almel-memoaed ati ffercing ddvdoed faeeaémra&géﬂeﬁhl amddchinedf eni ng
devi ces are ' i ncline [ u pect to
the surface ﬁé&%g'?%glgrﬁlaaﬁlgs%%o??é,befge&ogﬂ S%f#u p?’ga&:&t Fﬁ’g‘paigﬁrentls

attached to t#wpport{feni ng support are placed in contact with the

el ect risphor et L Gpal gk, jeupPRgy telél@ex{tgaétéaﬁﬁecﬁ %prl.hil ggﬁsél}mg%%g%%w%%aced

projecting el ements on to ectrophoretic
| oaded onto tHe CQBFIFtsWAEh st@spelfetctrworﬁvcém é“EEQFGr ap ridatothg spmele3, in

whi ch one of ¢diediffuse from the projecting elements on to the electrophoretic

slab support and thus be loaded onto the said slab support.
24, Procedure according to Claim 23, in which one of the
20 two above-mentioned surfaces of each projecting element is fitted with
a strip placed in the vicinity of the central part of the projecting
element and advantageously attached to at least a part of that surface
of the projecting elements which is the reverse of the surface of which
a part at least is supported by the stiffening support, thus dividing
25 the projecting element into an upper part and a lower part, the size
of the strip varying advantageously from about one fifth to practically
the whole of one of the two surfaces of the projecting element.
~ a biological sample is loaded in excess onto the above-mentioned
upper part of the projecting element, in particular in the vicinity
30 of the upper transverse section, the biological sample thus loaded
does not spread over the surface of the projecting element, diffuses
to the interior of the projecting element and reaches the lower
transverse section of the said projecting element in order to be loaded

onto the electrophoretic slab support.
35
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20 two above-nentioned surfaces of each proj ectmd

Wth a strip placed in the vicinity of the central part ' g
el enent and advant ageously attached to at |east a part mwgﬁ BL“@H“L
the projecting elements which is the revgpse of the sUr a*part
at least is supported by the stiffening support, thus’ di viding 25 t he
projecting element into an upper part and a lower part, the size of the

strip varying advant ag"éougrgcefdnmnaabqtdmerm Cldimh 24 p ipr abidhc 2htly ;irhjaemﬁﬁge '
of one of theejdfantUid %Qéﬁd)fwi%ﬂea B%re dphbb nfl i B  lon bo@l? titt% S9igzals sanpl e
0 nt'i o 0 e pr OJ

is | oaded in excess ont ned upper part Sc’tl ng
el enent, in p8Rd iPeEFERLY Antthe yveilgongituddnal SeCtlgflSI he upper transverse

section. the phal aghfohhosaRlabotiuis bl ARIEIIRRS. 301r&RVEAL MMUEE oRersur f ace

of the prOJect ejre ffuses to the interior o e projecting
el ement® and r%‘é&ﬂ%eibq%é’gl E‘Wer“’f’ r%ﬁﬁ%ﬁr%épwéﬁuﬁmmothqmelmrdtpmmvecse ng

el ement in orgeriba, e baﬁﬂmlaﬁtt@ amxeé@@bfordmr@f Itﬁesmlfaéymbarte%5
each ectl | ement is

25. Procedure a E‘ #3% :9 6‘?‘#% % gg
coated with Foptiopre ’Pﬁatsé‘??%'lt 5oH abput ggﬁ%ﬂzé outy 180pefstht y on
the two | ongi teﬂraals\ﬁﬁatepmd tliutSiil)ddéﬂs)h.ﬁbpa‘rtﬂaﬁHﬂ 8he RBblE cTUEKe tthat it

recovers abou; 3%l %h the c# a‘&? 0 of the two surfaces upwards from
their | ower transverse sec ﬁceq ) eﬁltéf? LrEnaYRrSR: BRRTL8RS100% of t he
sur f ad® suppor taeiiologikal sﬁanfpiemmgomdqdpm texeexds bnam abealtof2the tp@oj?é)ittihg
100% of the r r t articular th

the two surfa?eégaaetxﬁﬂt ggt%;?cgg'(ti:lhtgnhﬁ)todflJ E’ %&Q? ot ?ﬁénis'véd‘é%ntgéﬁ?‘f gﬁsm fg

- a bi ol ogi caricdaiey ©fi the sppex tiransverse seghiem andsiote ttihe mmpjlecdlﬁfgses
dl enent not chagtudinalip 1ndr RN R 1BRIE kR y&fbﬁ%hf&%ﬂﬁ'é’n

Vi Ci n|ty of the Hg er t ansver se section, and since t #uses
| ongi t udi nal I§F3¢ ?‘FﬁreFF%‘fs"SFsQ ﬁécmr%fpﬁbslkrWPF%ﬂSnﬂmem yhigbhes

the | Qser tratswnot s:mased; it Dciadt:.h@ dff Qh@%ﬁbf&h@é?'&ﬂblé"’%ﬁb the i's not

coated, the | i C sa eonoth Iectrophoretlc sl ab
support is ac‘%‘%g\&}g é ﬁtiiag °I§L26s 52;‘6 ﬁ’ ‘U’&&?’ng according to

Clains 19 to 25, in v\,ﬁﬁcﬂ’rocedure for loading accord:.ng to Claims 19 to 25, in
which _
- the loading of a biological sample is performed in conformity with
20 the Claims 19 to 25 onto a slab support with the aid of projecting.
elements, this loading not ‘being folloved by electrophoresis,
-~ then, the loading of the reagent is performed in a direction
approximately perpendicular to the previous load and intersecting it,
= incubation is allowed to proceed,
25 - and the result of the reaction possibly formed between the b1ologlca1
sample and the reagent is revealed.
27, Procedure for loading according to Claims 19 to 25, in
which i
— a biological sample is loaded in conformity with the Claims 19 to
30 25,
- the electrophoretic migration is allowed to take place,
- and when the migration is complete, the loading of a reagent is
performed in a direction approximately perpendicular to the first

loading over a distance encompassing the entire distance of the
35 electropnoretic migration.
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- the loading of a biological sanple is perforned in conformty with 20
the Clains 19 to 25 onto a slab support with the aid of projecting

el enents, this |oading not being fol 'owed by el ectlrm immunm“ﬁ t he

| oadi ng of the reagent is performed in aSfrection ﬂ n
perpendicul ar to the previous load and intersecting it, ¢ itncbafion is

all owed to proceed, 25 - and the result of the reaction possibly
fornmed bet weerr ihcubatdendiscallanedpte praceadie reagent is reveal ed. 27.
Procedure for ' YTl s | ~ [ j ' = bi ol ogi cal
sanmple is | oadegeélanggnf or %gtélpvﬁhtgh%a%{% g?ﬁiﬁ%gﬁoﬁgs%&geﬁgﬁe- t he

el ect r ophor et ibdokegjical | sanpls and shereegentads Favgated.. and when the
mgration is conplete, the loading of a reagent is performed in a direction
approxi mately perpendicular to the first |oading over a distance

enconpassi ng the entire distance of the 35 el ectrophoretic mgration.
53 - incubation is allowed to proceed, - then the result of the reaction
possi bly formed between the biological sanple and the reagent is reveal ed.
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