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| NFLAMVATORY BOWEL DI SEASE FI ELD OF THE | NVENTI ON 5The invention
relates to a nethod of treating inflammtory bowel disease (IBD), in
particular ulcerative colitis and Crohp's di sease, and neans for use
in the treal¥HP7ISBAEKGROUND OF THE | NVENTI ON 10 PCT/SE2007/000459

U cerative colitis and Crohn's disease are manifestations of
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| ynphocytic colitis and collagenous colitis. Patients with ful m nant
ulcerative_colitis are currently treated with high doses of steroids.
Cinical BRELLOFTHEINVENIIGN h anti- I NFa are under way. Both drugs
are general 15 inhibitors of inflammation. They are effective in
about 50% of cases_but produce serious, adverse effects. Frequently,
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patients yip, ihghdbAMcesRiv thifisnAY CrARRARESE Ink tnaBEEFS le ih iRat ment
pronpt surgical ‘intervention is mandatory. U cerative colitis is

al ways re¥f#Peited to the large intestine (colon). In ful nminant
colitis the colon is resected and an external il eostona constructed.
After 20 recovery and possibly further nedical treatnent of rectal
stunp inf PARRR: i Fﬁ i PPl anast onpsis or reconstructive
surgefiy with a pelvic pouch is performed in nost patients to restore
intestinal continuity. Both operative_ procedures entail |oose stools
about six tines dafliFsatyggoltisindGrautediseps appmarfesatons sl feffagimatory

bal ances. pRabiTRMase (BB O Bims o?tﬁ?ﬁﬁ%dé’@?%h&&&ﬁ@ l@?ﬂ?ﬁisuﬁﬁ lebllagenous

inflammation in the nost 25distal_ part of e small intestine and the
first par ol Rafents wityBilpineakulpasiive colitis geetapatiydiatnd) withonigh does of -
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tract. Medical treatirent cannot cure the disease althoug npor ary
rel i eld naiphipitosodiiflgaenanon. dbey ate sifivpinabeyt SAVanfsasag dbht preduse sarionts
and aza-t ' eth ' QL b £ ti ng
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mat erpgl s ge{cé}%é?? i&glfyg%kb@gﬁgﬁ,&z fab b o3ARBSE redfstlrh LffantOMRE LiRGS an
ileorectal anastomosis or regonstructive surgery with a pelvic potch is performed in most
patients to restore intestinal continuity. Both operative procedures entail loose stools about
six times daily and disturbances in water- and mineral balances.
Patients with Crohn’s disease usually have their inﬂammation in the most
25  distal part of the small intestine and the first part of the large intestine (ileocaecal region),
but the inflammation can be located in any part of the gastrointestinal tract. Medical
treatment cannot cure the disease although temporary relief may be provided by anti-
inflammatory drugs such as steroids and aza-thioprine, Surgery with resection of stenotic
and fistulating bowel segmen;cs is indicated in about 50% of patients; half of them will have
30  recurrences and need further surgery. Therefore a method which can specifically turn off the
inflammation in IBD and prevent recurrent disease in the individual patient is highly
warranted. |
W0O2005113037 discloses a filter and a method for removing selected

materials from a biological fluid sample. The filter comprises an outer housing, inlet, and



WD 2007/ 133147PCT/ SE2007/ 000459 outlet. A plurality of filter
surfaces are provided within the outer housing, and at |east one
coating is applied to the filter surfaces. The at |east one coating
conprises at |least two binding nodul eszthat are in turn sel ectively
bound to on¥MNBYHE7 One binding nodul e is sel ectivel PCBEEHNOHS he
filter surf?ces and .anot her %ﬁndl ng mpdul e is configured to bind 5

sel ect i vePylatdt Pliealisppiddics gurfpgesers pipwded within fhe outsr heisingnavledlonstoms t he
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sanple is s@cdﬁkxas»@omk& IR Sur B6ds QG H Bhifidr Wird %aaq&%&odr%uédfed Qe
conponent chosen from | eukocyt es, granul gcytes
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partlcular ul cerative colitis and Crohn's disease. It Is another
obj ect of leukeeyteaErlanytescng herpbee9feans for use in the net hod.

Furtheg obj ects OfFﬂté}Einéd?é/ﬁﬂtabﬁa?atM‘ﬂ ﬁoheg%ﬁmofqemc%ﬁ&s ﬁcrnemow@m
foll owi ng short I nvention referred
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T-cells interplay with | eukocytes. Noxious agents are rel eased from
| eukocytes upon stinulation by certain cofactors. These noxi ous

agent s dagpoectrer NHiEstVRRirsel I's. By flow cytonmetry of material
obtained fromintestinal biopsies frompatients wth active D3D we

i dent ilfi ed | eukocyte cell surface markers of activated T |ynphocytes

and of activated neuthQRRc ofdnRABEDBRREV ] ARHLPEY HERmG8b! & t hat

particular ulcerative colitis and Crohn’s disease.
It is another object of the invention to provide means for use in the method.
Further objects of the invention will become evident from the following short
20  description of the invention, of preferred embodiments thereof iflustrated in a drawing, and

the appended claims.
SUMMARY OF THE INVENTION

25 In the inflammatory process of IBD T-cells interplay with leukocytes. Noxious
agents are released from leukocyies upon stimulation by certain cofactors. These noxious
agents damage the intestinal cells, By flow cytometry of material obtained from intestinal
biopsies from patients with active IBD we identified leukocyte cell surface markers of
activated T lymphocytes and of activated neutrophil and eosinophil gramiloeytes, cells that

30  are enriched in the inflammatory site, but also present in circulating peripheral blood.

The present invention is based on the hypothesis that these activated cells are
responsible for the initiation and maintenance of inflammation in IBD, and that their removal
from circulation might reduce and even eliminate such inflammation, The concept comprises

the insight that the inflammatory status of each patient is unique in terms of the degree of



30 are enriched in the inflammatory site, but also present in
circul ating peripheral bl ood. The present invention is
based on the hypothesis that these activated cells are responsible
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activated leukocytes being selected from T lymphocytes, neutrophil granulacytes, and
eosinophil gramulocytes. Passing peripheral blood from a patient suffering from IBD
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wi |l rmake the activated | eukocytes couple with the antibodi es and
thus elimnate themfromthe circul ati on. By honeostatic nechani sns
the depletion of activated | eukocytes gn circulating peri})heral bl ood
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20  particularly preferred.

Elimination of activated T lymphocytes from the peripheral blood of an IBD
patient by contacting them with antibodies against CD69 or integrin o4p7 antibody is
preferred; these antibodies may used alone or in corabination. The activated neutrophil
granulocytes and eosinophil granulocytes can be eliminated in a corresponding manner by

25  contacting them with antibodies against CD66b and CD9, respectively.

According to the present invention such activated neutrophil granulocytes and
eosinophil granulocytes can be also identified in the peripheral blood of an IBD patient.

According to a first preferred aspect of the invention the elimination of
activated T leukocytes and/or activated neutrophil granulocytes and/or activated eosinophil

30 granulocytes is achieved by using column comprising more two or more kinds of antibody
on the solid support. Preferably a separate support is used for each antibody.

According to a second preferred aspect of the invention the separate supports,
each with a different antibody or different antibodies, are disposed in a carresponding

number of separate columns. It is preferred for the colummns to be coupled in line.



According to a first preferred aspect of the invention the
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introduced in for example the contralateral antecubital vein. For instance, the patient is
" subjected to 60 minutes of leukapheresis which will eliminate activated cells from -
approximately half or little less than half of the blood volume (60 x 20 ml = 1800 ml).

25  Independent of the blood volume eliminated in one leukapheresis the treatment is repeated
for 3-5 times within 1 to 3 weeks in order to remove newly appearing blood borne
intestinally activated i;ﬁmune cells. The outcome can then bé followed by additional
investigation of single cells from intestinal biopsiés by flow cytomeiry as outlined above.

According to a particularly preferred aspect of the invention is disclosed a method of

30 treating inflammatory bowel disease (IBD) comprising: (2) providing an intestinal biopsy
sample obtained from inflamed tissﬁe of a patient; (b) mechanically treating the sample to
obtain a cell suspension; (c) identifying cell surface markers of activated leukocytes selecied
from T lymphocytes, neutrophil granulocytes, and eosinophil granulocytes in the suspension;

(d) raising antibodies against the.activated leukocytes; (€) immobilizing the antibodies
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pr ef er abl gell suspension. Particularly useful in the method of the invention are antibodies against

CDG9 or integrin ¢47 antibody in respect of activated T lymphocytes in the peripheral
circulation, which antibodies are also preferred for immobilization of the support of the

30  invention. The presence of activated T lymphocytes in the intestinal mucosa is
advantageously detected by exposing the cell suspension or cells isolated from the
suspensjon to specific antibodies against one or more of the activation markers CD69, CD62
L, CD25, CD27, HLA-DR, CD44, CD66b.
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neut r ophi %%%%4@@%%' |y Activated Cell Sorting)

col ums; I?fpl’%fﬁ%ﬂscﬁgé\g a colum of the invention coupled with the

circulation of a patient. DESCRI PTI ON OF PREFERRED EMBODI MENTS 15
Materials and methods

Collection and preparation of samples. During colonoscopy of an IBD patient
with fulminant ulcerative colitis biopsy samples were collected, immediately transferred into

20  tubes filled with physiological saline, and further processed within one hour, Single-cell
suspensions of biopsy cells were obtained using a loosely fit glass homogeniser. The cells
were then washed twice with a buffer for fluorescence activated cell sorting (FACS)
containing 0.05% NaNj3, 0.1% bovine serum albumin (BSA) and 0.4% trisodium citrate
dihydrate in PBS.

25 . Heparinised peripheral blood from the same individual was haemolysed with a
0.83 % by weight aqueous ammonium chloride and washed twice in the FACS buffer to
obtain a suspension of leukocytes.

The cell suspensions were separately incubated with fluorochrome-conjugated
monocloral antibodies for 30 min at room temperature in the dark. After a final wash, the

30  cells were suspended in 500 pi of the FACS buffer and analysed.

Antibodies. Mouse-anti-human mAbs conjugated to fluorescein isothiocyanate (FITC),
phycoerythrin (PE), or petidinin chiorophyll protein (PerCP) was used for all antigens (CD4,
CD69, CD66b). Isotype-matched control labelling was also performed, using fluorochrome-
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cannula 7 is introduced in the coniralateral antecubital vein 9. The venous blood made to
flow from the antecubital vein § to the; coniralateral antecubital vein 9 thus is made to pass
through the column 4 where activaéd T lymphocytes couple 'with the antibody on the
support 5 and are so retained in the column. A lenkapheresis session is typically one of 60

25  minutes, which will eliminate activated cells from approximately half or little less than half
of the blood volume (depending on the body weight of the person; 60 x 20 ml = 1800 ml).
The treatment is Irepeated, for instance, for 3-5 times within 1 fo 3 weeks remove newly
appearing blood borne intestinally activated immune cells. The outcome can then be
followed by additional investigation of single cells from intestinal biopsies by flow

30 cytometry as described above. In a corresponding manner apheresis of activated neutrophils
and/or activated eosinophils is accomplished. Further methods for antibody attachment to
solid supports in affinity chromatography useful in the invention are described in Nisevitch
M and Firer, MA, J Biochem Biophys Methods 49 (2001} 467-480, which is incorporated in

this application by reference.
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for the autoimmune destruction of the colon (Figure 2). The activated T cells found in
peripheral blood are likely T cells that have been activated in an intestinal lymph node
25  draining the inflammatory colon segment, and these cells are on route to the inflammation, a

population of cells that should be eliminated.

EXAMPLE 3

30 IBD patients have activated neutrophil granulocytes in peripheral blood and in
the intestine. Neutrophil granulocytes are a part of the innate immune system and take part in
the activation and mainienance of the local inflammation. In peripheral blood from patients
with IBD the majority of neutrophil granulocytes express low amounts of CD66b, however a

fraction of the nentrophil granulocytes express high amounts of CD66b indicating an
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activated neutrophils expressing intlennediate to high amounts of the CD66b activation

marker were entrapped in the column and thus eliminated from periph'erall bioad (Figure 8).
25

EXAMPLE 6

Exemplary treatment of a patient with IBD. A patient with IBD is subjected to
colonoscopy. Several biopsies are taken. A single cell suspension prepared from the |
30 combined biopsies. Activated leukocytes, that is, T lymphocytes, B lymphocytes, neutrophil
granulocytes and eosinophil granulocytes, in the single cell suspension are identified by flow
cytometry using antibodies against, for instance, CD4, CD8, CD3, CD15, CD19. In addition

the activation state of the mucosa invading immune cells is determined by using antibodies
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(Fig. 9), thus peripheral
based le heresm procedure. Loading the column with a support carrying an antibody

against CD69 will eliminate activated T and B lymphocytes from the blood stream, thus
inhibiting additional recruitment of gut auto-reactive T cells. In a similar manner a column
30  loaded with a support carrying an antibody against CD66b will eliminate activated
neutrophil granulocytes; for the corresponding elimination of activiated eosinophil
granulocytes the antibody CD9 is preferred. These supports can be used one-by-one or in
combination, such as in parallel or consecutively coupled columns each containing one kind

of support or a single column containing several kinds of support such as, for instance, one
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rou etc I e atient 'w
wher egbl o?}g”é %é%??%%%‘iﬁiﬁvb]ﬂﬂ@%ﬁeéﬁsmf@elﬁﬁn@a%émééﬁwg is
i nf| arnoat lr@iihtrocﬁt&ec‘b‘lmbfcﬁ Sisenicd, meamﬁﬂrm&w Heseidal RUK AMBGRESE & sdﬁédtmsd
i Qns respon |b| e for the |ocal

toelimn eci el l
i ntestina “E ereﬂﬁ%’ﬂ’?‘ Vﬁbé%ﬁ’é“éﬁ‘@’é@? cplls frop ppRipEB@telyrhal fithsy

i nstance, bRBE etk (60 x YPMDS 18004R1) CThetiRaRBAK tegbaiélﬂfo& uhy tE}H& vﬂ{hflr?ﬂo%d
by a peri stgﬂ tic urrp punpi n? appr oxi mat el y od m nut e.

The bl ood%¢ Sﬁ‘hafél 8 IR ReR{RRg R R &lod BP@%HFF@%WSE‘CBWWWG eels.
inventionT haﬁlﬂcdzﬁtﬁ:ah%nrt@ fhisowkd b}l'_@ddlﬁérfapﬂ.%ﬁéhubﬂ of §iffle 'caﬁtfﬁdﬁ? ﬁf&sﬁlﬁ?

contrgl at eral, cubital vein. The patient s subjected

m nut 10pg Wt SAPReHAS HIRFd #0088 i nat e acti vat ed ceI I s from
appr oxi rrately hal f the bl ood volume (60 x 20 M = 1800 m ). The

t r eat ment repeated for 3-5 times within Ito 3 weeks in order to
renove ne%ﬁ E§P% W od borne intestinally activated i mune
cells. The outcone can then be followed by additional investigation

of single _cells fromintestinal 15 biopsies by flow cytonetry as
outlined &fove. LEGENSYestyithoRctvit) marka fROasasiativalydem op pertpberal

activiopy marker C&d £ i T
| ynphocyt es (expressed&%4 Eg%m%?la%e (E%r%%%%?’m%ﬁl}e @@QL?%Q}S%

fluorescence i nteﬁ%qazlﬁuewnwnwm%nﬂ@m T Iyrrphocyt es from t he
col oni c mposa haveDANT iEHReREk@X MR8 hubdsa HRAPar hereB% e Milssion of

33.5). CD69 (72.8%, MFI 33.5).
Fig. 3 Most of the peripheral blood neutrophil granulocytes express low amounts of
25 CD66b; but 11.5 % have an increased expression indicating cell activation. The
MFT of the cells in gate M1 is 104.3.

Fig. 4 Neutrophil granulocytes from colonic mucosa have higher MFI of CD66b
(629.7 in the gate M1) and an increased proportion of activated neutrophil
granulocytes..

30 Fig.5 CDA4+ T lymphocytes before separation of CD69-positive cells; 5.9% of the
cells express CD69.

Fig. 6 CD4+ T lymphocytes after separation of CD69-positive cells. The positive
fraction consists of 61.6% CD69-positive CD4+ T cells.



Fig. 3Most of the peripheral bl ood neutrophil granul ocytes expfess
| ow anobunts of 25CD66b; but 11.5 % have an increased expression
indicating cell activation. The MFl of the cells in gate ML is 104. 3.

Fig. 4Neutr i ul ocytes from coldni c nucosa have_hi of
§Rhdrapley st P8Pt

C066b (629. e gate M) and an increased proporti ted
neut rophi ], granul gcytes,. 30 Fig., 5CD4+ T | tes. befqre

copar a1 dHEgh * Cop g sARIcal Febelge HpHo S Lo LS e
Fig. 6CD4+ T | ynpheeytiasvaiitamederas Bih omprafioCHBOPPssi tive cells. The
positive fraction_consists of 61.6% CD69-positjve CD4+ T cells, _Fig.
7Neut r op h%lg' ran uNSEt%Pé‘zl gE?é‘Fl?F&"%%%&F@FF%‘% %P%gé’ﬁ-mb‘éﬁ% F"t”is'vgé'@éPﬁ the
42. 7% of the cell gedhayRild ARy Foeldiveectib® hdvi Ghlereieiatests hih prefHRiRN-

Fi g. 8g\leutrophil ﬁfg’%gul ocytes after separation of CD66b-positive
cells:” 86.6% of t }éutrophi s in the positive fraction have

internmedigge t o hicpa+axpreasdyeR beforernlDefd? sedat-gion QCHRT ﬁﬁek&rﬂ?ﬂaﬁi@b’t es
before and after s?ﬁg#a‘g%/on o{ ad4137 in%egri n I_Eo’siti,ve ceﬂlg,s: 37,4 %
of cells have i nt &eth areChosliaRayh nisrpras fogetexPerpiss of wihd datpein
before MACS, and YaoR Maait aid IR after MACS.



14 WD 2007/ 133147PCT/ SE2007/ 000459 CLAIMS 1. A nethod of treating

i nfl ammat ory bowel disease (I1BD) conprising: (a) providing an

i ntestinal biopsy sanple obtained frominflanmed tissue of a patient;
(b) nechanicallg treatlng 5 the sanplet4o obtain a cell ensi on
(c) identif WAV EEW surface narkers of activated Ieuk8€§@%§“@@@%&ted
fromT lyE££P$ﬁ? neutrophil granul ocytes, and eosi nophi l

gr anul ocy the suspension; (d) raising antibodi es agai nst said
activated | eukocytes, (e) inmobilizing said antibodi es agai nst said
activated Ieukocytes on a common su%gort or on_separate supports; (1)

provi di ngla comsthedofseme ipianmaley benplsiere SPD) coprusive: (@) pgyigng an

portion 1GuakindteRaAldngid o&a@@fﬁmaﬁnine@hsseaoﬂacbaﬂah,e(bahesx@a%&anméaa@
the colum before re-infusing it tép@%#oatl nt to nmake said

act i vaPed fcegmepleye eaipg sl éusmftswns ViPg 64 weasmKers of pprted <) |
t her eby eﬁéuﬁbd}@és'sél%t&chﬁ%ﬁﬁ%ﬁd&?te@|r@@t%pﬁlrg@§ﬂbcy’c% and@shBpipd of

claiml, wherein said supports carry nti bodi es agal nst” said

act i vat ed EFeEHRBYSR B $he-FuePepriaR| @éﬁ‘sinﬁ a% ’reé?@mé‘iﬁalﬂﬁ? vated srkesyien @i ne

or in par &hhebilizih sa'id atRdRBhARE Ald £elidtén [SukosRERUN Sdoibinéh SipPstt & on
colum | oaded wit Fiﬁ)ort on whi ch antibqdi es agai nst, said activated

| eukocyt e§eRIFAe suﬁﬁ%p pwyiding a colump loadsd WiBsHE SaRpPTichntEhdiverting #goriqng
3, havigng o@fﬁe%&%ni"s yehpHeR1 Bhbod foQﬁBk@@t fah tﬂ@@ Hthe co'iumf{ B@fo?@eﬁehgﬂs@g it agny

of clainms Ito 3, having an enpty vol ume of %rom

The net hodhegrtigo f@ﬁk%%aéﬁ %ﬁl‘v@ec{ lgulogcytiheyipie Nflﬁlﬁ@ﬁ%ﬁ#@dtqﬁ |°rlahet YPROFE),

thirds of yha %Qm%glhgﬂ{emsﬁggﬁ@lg@h\églsﬁl% is made to pass the colum in
asmgletreatymant . The nethod of any of clains 1 to 5, wherein
about hal £ or T%@dﬁ@tmfb@f ql@@sl PheRntald suRpRTS pREYiRGEREbRdies agriggaid aetiyaied
is made t%aﬂa@%estah@prsﬁhm sbﬁéraﬁ‘e &1&9&&&5@@&@3@& in garatidhe met hod of

any of clains im the treatnent is repeated fromthree to
five tined- an@%?@o%ﬁqllﬁlﬁzﬁ?mfﬁ% asigleobenipasikd withsupportmyertigt hod

of any of .Ghalae aéén%tgaxd%iﬁrﬁt%&Ruﬁ&'y@shﬁtn%ﬁﬁabﬂl%d bi opsy sanple is one
of several such sanples obtained rfomthe patient and wherein said

sanpl es are cOrneiber pianyef elaimyddh dnhaving ap eaply Yehmetod HompA '@éﬂﬁmé'el I
suspensi ol rpelQermdd 16 aﬁ?%?&gmﬂfl 18AYhfngGh @infB vk o8 £150

presence of activated T hocytes iIs rdentffied by exposing t emto
one or node ofhs p?éﬂ}OfiloéaIa’m iclsira bty S gdiersist fomBonedirdDIE0 S8BT thel 1.

The ”‘%R])ho afdne@Biho (zol%x?lie‘ig cf)et& gas‘éme%ﬁu&a e%]EzEJ@e%ﬁﬁn%HPe of activated

T I'ynphocytes Is i entl Xposi n one ore nore of
speci fi ¢ dnt i Boohebodefansiof cl@mg to @D@Izerﬁn ai@opElf @BomewhitAesDiYan 08 0L,

the patient’s blood volume is made to pass the column in a single treatment.

. 8. The method of any of claims 1 fo 7, wherein the freatment is repeated from three to
five times and more within from one to three weeks.

25 9. The method of any of claims 1 to 8, wherein said intestinal biopsy sample is one of
several such samples obtained from the patient and wherein said samples are combined prior
to mechanical treatment to provide a cell suspension. -

10. The method of any of claims 1 10 9, wherein the presence of activated T lymphocytes is
identified by exposing them to one or more of specific antibodies against .CD3,

30 CDi5, CD19.

11, The method of any of claims 1 to 9, wherein the presence of activated T lymphocytes
is identified by exposing them to one ore more of specific antibodies against CD69, CD62 L,
CD25, CD27, HLA-DR, CD44.



15 WD 2007/ 133147PCT/ SE2007/ 000459 12. The nethod of any of clains |
to 11, wherein the antibody against activated | eukocytes i mobilized
on a support is selected fromCD 69 and integrin a4f37 antibody. 13.

Rt vat Egdnﬁ{?ﬁﬁ@’éﬁ? 7 o anut ol;tyf es | mobi 11 2ed on a LES%}"?&E@"@%&%U
514. T
agai nst :@E ’quéﬂeté@qr}ﬁﬁﬁﬂf‘ﬁm gﬁ%ibé’@‘?@? qﬁﬁfﬁ%?é?i%ﬁbﬂc%taa%{pport is

CDo. ) 21.5 lefkdc@idk Biphetieet on @@lpport i @Rdrd froitCD 69 &ld)mCUgt'QOBWﬂmlﬁdﬁy
ant | bodil e

nst cel] su face er,s of . act ukoc
T e M Al R R B A G
gr anul ocy@:@ml@dy&smﬁaﬁhhédzcﬁfhsuﬁmrds@Uélﬁiyat ed | eukocytes being
acti va ed 0 ukocyt e Sy, obt,ai.,ned from i nfl anmed
ot st naté-ti LEBoBp & i BinLiody VHIF B ATHD ZRHET AT Bowel
di sease (é&&@bmtﬁraﬁuldr@aelshﬁaamml rhlsﬁﬁdohﬁsCDB.at ed to obt Fu n a cell
suspensi o 16.. The co al m 15 havi a\ vol une 0
Corn o 1hh b Rikebisresiataliiis Pt i 4 apet T e o it FR ool ey
30 ccm t Ombfte@fihotiBtid leulldiies odlevtan ﬁﬁm amytnphfacﬁésanaﬁroiaﬁxl pRndldeytesmaei n
sai d anti bodi es a ai_nst act.i va 5 ﬁn% ‘X{P% ar ebsel ect eddfrom
ant i body SR§ECRY &Y YR @S é}lze S0 AORYAISE FPERSATPS beipg 2SR ¢ o| um
of anyp ﬁf leGkR B luﬂaﬁbxé ylzmpweamhmfrsmmaaﬁa [rb@ﬁhﬁ&:sﬁ@&ifﬁ@hﬂeﬁﬁﬁfﬁ!ﬁged
neut r ophi r.apu oc e m ant i.bo S
o e ity Sor e grsmaliie e b b e R RALE o b P ea
agai nst agzis éﬁ@ioﬁd 20 eosi nophi | granul ocytes are selected from
anti bodi e a i nst The. co atl o of on nor e
Ieukapheri@ g&GGPIHWH BLF“%%%h%angcﬁ‘é?i‘ OfémchEB‘?% di'n parall el
and/ or Inwlruenecomma%fciémww mlammasﬂsemartesPacdxﬁonplrISI ng me

ed.in line w

col um_of any_of cl al bl ood pu p

Che o urf- 2T CRBEAST P fc?iﬁ‘fﬂf %%Eﬁ’%h@h%‘ﬂ I FPORES BENRIFIVESDE ¢ he

venous Sym@ftesﬁm%kbt@ﬂ'ﬁom a%ﬁbod?@@mﬁé@E@Eﬁﬁﬁtﬁm&fgnﬁhaﬁmr%gedy\’\her ein °
c

t he neans oupling th e colum tQ the venous system of
a pati ent 1eonkle |°§Iémf1\ﬁ5 ?fpr?lﬂ“&%lstoﬂz whezen said aptibodies against atiygted o

23, V\herehéimb 1 AL sarergefeetsaﬁb&laﬁtimapag«aﬂfskcngs@n a flexible tube
connected wt e colum. 25. A suppart for_T-]eukapheresis

conpri si néli %BPW@@W&@F@@HS bhee Grw ?1@3%‘111§4tﬁ’6€icé§gaﬁ‘ﬁ wyetetyai nst

act i vap ededsBRKRE Yhfio R A Bk ﬁﬂhﬁnh%a&a@gayﬂse@mneut rophi |
granul ocytes, and eosinophil granulocytes isolated frominfl amed

i nt esti nablt .Q@@@nbma@npﬁppwm%reﬂ%w sif chwnRS AT aapehelaimg 15wk
di sease (}BBled in parallel and/or in line.

22. An apparatus for leukapheresis comprising the column of any of claims 15 to 21, a blood
pump coupled in line with the column, and means for coupling the pump and the column lté ’
25  the venous system of a patient.
23. The apparatus of claim 22, wherein the means of coupling the pump and the column to
the venous system of a patient comprise two cannulae.
24. The apparatus of claim 22 or 23, wherein the pump is a peristaltic pump working on a
flexible tube connected with the columa.
30  25. A support for T-leukapheresis comprising immobilized thereon one or more antibodies
raised against activated leukocytes selected from T lymphocytes, neutrophil granulocytes,
and ecsinophil granulocytes isolated from inflamed intestinal tissue of a patient suffering

from inflammatory bowel disease (IBD}.



WD 2007113314716PCT/ 8E2007/ 000459 26. The support of claim 25,
wherein the activated | eukocytes have been isolated from one or
several biopsy sanples taken frominflaned intestinal tissue. 27.

Use of the claim?25 or 26 flér treating Crol i
28. Use of the %%%Igjr;t of claim25 or 26 for treating %2@?@??@@‘&
colitis.

Col | agenofs EoRPERS of s 28 ST pERcs LR sy R peShis g e b dpo o
treating kevegalisiopsy sempled takersirom inflamed intestinal tissue.
27. Use of the support of claim 25 or 26 for treating Crohn’s disease.
28. Use of the support of claim 25 or 26 for treating ulcerative colitis.
5 29. Use of the support of claim 25 or 26 for treating collagenous colitis,

30. Use of the support of claim 25 or 26 for treating lymphocytic colitis.



