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Following axonal injury, neurons of the mammalian peripheral nervous system (PNS)
have a greater capacity than the central nervous system (CNS) for axonal regeneration and
macrophages were shown to play a key role in PNS axonal regeneration (Schwartz et al., 1989,
FASEB J., 3:2371-2378).

20 The mammalian CNS shows a poor capacity for axonal regeneration following axonal
injury. The difference between axonal regeneration in the CNS and PNS seems to be due
mainly to the cellular environment of the neurons than to the neurons themselves. Following
neuronal injury, the Schwann cells that surround PNS neurons are modulated so as to become
permissive or supportive for axonal regeneration, while the astrocytes, oligodendrocytes and

25  microglia that surround CNS neurons do not show such modulation and remain unsupportive or
inhibitory for axonal regeneration.

Differences in the post-injury inflammatory response are correlated with this lack of
modulation. In particular, the accumulation of mononuclear phagocytes in response to CNS
injury is delayed and limited in comparison with the response to injury in the PNS.

30 In the CNS, the inflammatory reaction is decreased, at least partly, due to the relative

ineffectiveness of resident tissue macrophages (microglia). This deficit is further enhanced by
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It is another object of the present invention to provide a process for the manufacture of
such human mononuclear phagocytic leukocytes which express wound-healing phenotypes.
20 It is a further object of the present invention to provide a process for the manufacture of
such human mononuclear phagocytic leukocytes which express wound-healing phenotype and
are suitable for promoting axonal regeneration, for example in cases of spinal cord injury.
It is still another object of the present invention to provide a process for the manufacture
of such human mononuclear phagocytic leukocytes which express wound-healing phenotypes
25  and are suitable for healing of skin wounds, particularly chronic skin ulcers.
It is yet another object of the present invention to provide a process for the manufacture
of such human mononuclear phagocytic leukocytes which express wound-healing phenotypes

and are suitable for reducing the volume of necrotic tissue, for example in cases of myocardial

infarction.
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The invention further provides cellular therapy preparations for promotion of axonal

15  regeneration in the CNS, particularly after CNS injury, for wound healing and for reduction of

necrotic tissue in myocardial infarction.

BRIEF DESCRIPTION OF THE FIGURE
Figs. 1A-1B are photographs of a non-granulated monocyte (before incubation) and of a

20  granulated mononuclear phagocytic leukocyte (after incubation), respectively.

DETAILED DESCRIPTION OF THE INVENTION

Phagocytes are defined as cells capable of ingesting particulate matters such as

microorganisms and other particulate antigens that are opsonized, and include cells such as
25  macrophages and monocytes.

Monocytes are mononuclear phagocytic leukocytes. Formed from hematopoietic cells in
the bone marrow from promonocytes, monocytes enter the blood, circulate for up to 72 hours
and subsequently enter tissues such as the lung, liver, and diseased tissues such as malignant
tumors and atherosclerotic plaques, where they become macrophages. Differentiation of

30  monocytes into macrophages involves a number of changes: change in morphology, increase in



tunors and at heroscl erotic plaques, where they beconme nmacrophages.
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15 The numerous functions of the monocytes/macrophages are directly related to the
degree of their activation and include immune, secretory, phagocytic and other functions. It is
conventional to define three different groups of macrophages, characterized according to the

extent of their activation:

1) - wound healing macrophages, that function primarily as
20 first sentries in the inflammatory reaction;
(i1) antimicrobial and cytotoxic macrophages, that function

primarily in the body defense mechanisms against
pathogenic organisms and malignant cells; and

(iii) antigen-presenting macrophages, that assist cells involved

25 in any inflammatory reaction, particularly Tu cells, in
their function.

As used herein in the application, the terms “mononuclear phagocytic leukocytes”,
“mononuclear leukocytes”, “mononuclear phagocytes” and “macrophages” are used
interchangeably to designate the cells manufactured by the process of the invention.

30 In one embodiment, the present invention provides a process for the manufacture of

human mononuclear phagocytic leukocytes, comprising:



their function. As used herein in the application, the terns "nononucl ear
phagocytic | eukocytes”, "nononucl ear |eukocytes”, "nononucl ear phagocytes”
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manuf actured by the process of the invention. 30 In one enbodi nent, the
present invention provides a process for the manufacture of human
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bl ood sanpl onventi on met hod. I n one enbodi nent, the nethod for
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washi nge LR@imelahe separated in step (b) and submitting themto a further

20 separation by density gradient centrifugation qn Percoll; and (d)
washi ng the(Vs)ep@&b@@&%ﬁ@é@‘ﬂ@f(&hﬁs%@&wif%lfé’(uf%‘ﬁ aﬁw@?% (c) and

suspendi ng In step (i), the human monocytes may be isolated from a blood sample by any
conventional method. Tn one embodiment, the method for isolation of monocytes comprises the
15 following steps:
(2 dilution of blood;
(b)  separation of the mononuclear cell fraction by layering the diluted blood of step
(a) onto Ficoll followed by centrifugation;
(¢)  washing the cells separated in step (b) and submiiting them to a further
20  separation by density gradient centrifugation on Percoll; and
(d)  washing the separated monocyte-enriched fraction from step (c) and suspending
the cells in a suitable medium.
The dilution of whole blood in step (a) and washing of cells in steps (c) and (d) above
may be carried out with phosphate-buffered saline (PBS), and the monocyte-enriched fraction
25  instep (d) above may be suspended in a suitable medium.
As used herein, the term “suitable medium” means a medium suitable for culture of
monocytes such as, but not limited to, Iscove’s Modified Dulbecco’s Medium (IMDM) and
RPMI 1640. Both the processing of the monocytes and of the skin segments are carried in this

same suitable medium.
30 In step (i) of the process for manufacture of the human mononuclear phagocytic

leukocytes, the processing of the human skin segments may be carried out by freezing skin
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In one preferred embodiment of the invention, both the blood sample for the isolation of
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the monocytes and the skin tissue for activation of the monocytes are autologous, namely they
are obtained from the patient to whom the activated mononuclear phagocytic leukocytes will be

20  administered. However, also the use of allogeneic monocytes and skin tissue is envisaged by
the present invention but, preferably, they should be from the same individual.

In another embodiment of the invention, the skin tissue in step (ii) can be replaced by a
tissue-engineered skin. Any available tissue-engineered skin or tissue-engineered skin
equivalent such as artificial skin, either those containing living cells or those not containing

25  living cells, can be used according to the invention. In case the tissue-engineered skin has no
living cells, the steps of treatment with antibiotics are not performed.

In step (vi), in order to characterize the cells suitable for human administration, some or
all of the following tests are performed on a sample of the batch of the obtained activated

mononuclear phagocytic leukocytes:
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antibodies that detect the monocyte CD14 cell membrane marker;

(g) Interleukin-1B (IL-1P) assay, secreted in high levels by activated macrophages;

(h) Assay of mannose receptor expression of the cells after incubation by flow
cytometry using monoclonal antibodies against the mannose receptor, that is expressed in

20 higher levels by activated macrophages, and its comparison with the cells before incubation;

(i) Assay of ICAM-1 expression on the cell membrane by flow cytometry using
monoclonal antibodies against the CD54 antibodies marker (ICAM-1), that is expressed in
higher levels on the cell membrane after activation;

() Assay of brain-derived neurotrophic factor (BDNF) secretion by the activated

25  macrophages; and

(k) Assay of IL-6 secretion by the activated macrophages.

If the results are satisfactory, the whole batch of cells can then be used for cellular
therapy of the individual.

While performing step (ii) of the process of the present invention, it was found that

30  sonication of the skin tissue in the conditions described above also lead to decontamination of

the skin tissue. Thus, in another aspect, the present invention provides a method for



anti bodi es that detect the nonocyte CD 14 cell nenbrane marker; (Qg)
Interleukin-1 (3 (IL-1 (3) assay, secreted in high |levels by activated

macr ophagw®;03003Assay of nannose receptor expression of roa/aceldossoafter

i ncubation by flow cytonetry using nonocl onal anti bodi es agai nst the
mannose receptor, that is expressed in 20 higher levels by activated

macr ophages, and its conparison with the cells before incubation; (i) Assay
of ICAM 1 expression on the cell nenbrane by flow cytonetry using

nonocl ayaaxhta@manb@@f 8Fin afgid) pefériisy Gibn akini fsook, esoraprdfemblly IMGAMn Idermishat i s
expressed in her levels on the cell npenbra el after actjvation; Assay
of br ajeAmERis; W@G MROBISES pATHating SKigr SRR %%tn]P aplemesiupyn the PESEIGted 25
nmacr opfagesics. and (k) Assay of IL-6 secretion by the activated macrophages.
If the restlts are satisfactory, the whole batch of cells can then be used
for cell ul arccartimgatoy thf metieod; Meinan il segmﬁntSenpyer)pmcn‘gecgt@Bowd) Yof the

process of .the present inve Lt owas fo f the
skih t FeEQydng ﬁ1 °t e&@f‘f‘dls?ﬁufﬁ%glggg%g? 3e%on\l1/!£ﬂla% At blg,g‘ ? gtml{% nati on
of  t henelkinir’)tih $isdiFresehbel of anﬁblaiwtangspemmcmémd@mﬂsﬂgmemm niw fesh
provides a method for 7 WO 03/ 044037 PCT/ ) LOZ/g 0 deco natlofn of
skin tmediven iptherripsenes, ohamtbiPtic apdiinsigevithdhes ?ﬁ%e‘fl%dr“érﬁllg} ﬁ HeMmi

segmen el dArrfedSoiit b eRziRB dickhm in
t he prtgg%bﬁ%so?hggnt|%ﬁ%ts?fitg9h%g%%?%flﬁgg?%ﬂté ﬁllig reret hod, hu?ran ?EIEI’I segnent s

may be ﬁ;agmems,sthmlmngcdnﬂcsmddng)?le sBinrfeagmantsgwithe vess hige spiution sesising ohthet he
ot BFOT Bt iR BN R AR ede g%&ﬁ% SR A Aty

' n t he rgr®ae Bﬂﬁe @pidadmhis,thed cblﬁﬁmn@ﬂétn{w @hftgtswffaboﬂth)el thrsasit, pretkirably D15 t he

absence of ntibiotics., The ocessi ng of the human ski, ments. _may be
carri ed %thrrgyorfl?%eE‘i’rr?Qn@Rtﬂ‘H% H‘Ftdﬁﬁlﬁ‘é senenfs gy PryPuAye sisd {% Piﬂjg’f RntIpReT,

fragme 21% | ?WPN%M&M eP&d SR kit uRib1€ %ﬁiu%{ ipRGe@bly IVMDNO csiitdihiaB lagtibTBEEsU M

pref er antibiotics, and thén cutti ng into segnents before
r enov alsudf ast het rep hdeuechtcs oflokerdn, (ybncaamucngarm@emaml@égﬂie aewfaiger i petpdugedt to 5

¢ n?S PLS ]':u? ufd rasc}fucob;fh containing de-ionized water and sonicated, the sonicated dermis segments
are then soaked in fresh medium, preferably IMDM, containing the same antibiotics and rinsed
with fresh medium in the absence of said antibiotics. For example, the dermis segments may
be sonicated in an ultrasonic bath at the frequency of 35-40 kHz.

The human mononuclear phagocytic leukocytes obtained according to the process of the

20 invention have been characterized and they represent a novel cell population and as such
constitute another aspect of the present invention.

It was found, in accordance with the present invention, that the most important
characteristic of the activated human mononuclear phagocytic leukocytes obtained by the
process of the present invention is the number of cytoplasmic granules. Under the phase

25  microscope, these granules appear as highly refractive spheres with a bluish hue that can be
easily counted, as exemplified in Fig. 1B herein.

Thus, in another aspect, the present invention provides a culture of human mononuclear
phagocytic leukocytes, at least 25% of the most granular cells showing at least 4 granules per
cell under the phase microscope. In one embodiment, preferably, at least 40%, more preferably

30  60% or more, of the cells are CD14". In another embodiment, the level of IL-1B produced by
the cells is at least 17 pg/10° CD14" cells.



to 2.0 cn2, or less. For sonication, the derm s segnents may be put in a
sterile plastic container in which they are immersed in the suitable

medi um pwefoanaBy | MDM contai ning antibiotics such as, PomtiLepato93oi m t ed
to, ofloxocin, vanconycin and gentam cin, the container is introduced 15 in
an ultrasonic bath contai ning de-ionized water and soni cated, the sonicated
derm s segnents are then soaked in fresh nmedium preferably | VMDM
containing the same antibiotics and rinsed wth fresh mediumin the
absence of d$miduderichibotinost, the presew ipleation pmviies mi ailtssgoicatisated jumbe

sonicated in. an ultrasoni ¢ bath the fre nec f. 35-.40 . kHz. .The human
kel AR RS Lk R R T S L
20 1 NV ERink 0R chayY&eEiena-gelet eri zed and they represent a novel cell

popul ati on and as such constitute another aspect of the present invention.

I't was found) sierliicfdidiarise with the present invention, that the nost
| mper t ant g@%ﬁ&%gidgﬁﬁ% &f Qtfleésp%‘%‘ﬁrsihgﬁfeeﬂ e 98 cRfon RRABACY LI C
y e t he

| eukocyt es talne process o resent I nvention is thé nunber
of cyt opl asi@)prgiuatrelees. speifieationtod lgohthee 2@BEwind inthedpeterisleedaoxin &ast| es
appear as hi((ghly refr es wWth a bluish hue that can be easily

active .spher !
count ed, as %’Qﬁﬁﬂelf“feeogtb?ﬂeﬁ .ai%SW@Pei n. Thus, in another aspect, the

present i nvedthgyahomphembeie andlysi] dtUsRt 05% BN RN gabaheadlls SRR QO taatt £
| eukocytes, at |east 25% of the nost granular cells showing at |east 4

gr anul &sanyées perslll under the phase microscope. In one embodi nent,

pr eferably, 0,402 1) 9 .cells are
CD§§+ In a @%%%%@%b&%%ﬁ& 8?(%8? e\%ég:a%%fﬁ%?‘ﬁ@%{%ﬁ @E@ggﬁ@fﬁ? he cells is
at | east 17 (gahellotel G ILA melihiced b hADDSisG4 %A 7REOF CINADEIBY In a

further enbodi pent, the present invention ovides a .culture of activated
human rmnon&@lté%ﬁmdﬁEgc?Eﬁ% showy & slafstredy S‘@PE{CH@ IPHGRIGIN IR BRRTISE 15CRRFOLL

| east Feﬁﬁre&fi@{ iﬁ%ﬁfﬁr%%h@&n&i—gctivﬁ{eg mofnb@yté_?sf}?&ﬁ‘%%hitﬁé)j &icifndy; bel ow (a)
sterility of 14 days; 5 (b) culture viability of at 'l east 80% usi ng t he
Trypan Bl ue ®tthé néllseexprast thsi I6iAMselt teoeptor Widh geamoritie meee (fluarscespreef dhowht i on
of 1%es§obha. 00 Eu/m in the bacterial endotoxin test; (d) no evidence of
; or er Lo
bacteria on am st ai n;
(j) the cells secrete BDNF at a level higher than 10 pg/ 10° CD14" cells; and

(k) the secretion of IL-6 by the activated cells is about 4-15 fold in comparison to the
IL-6 secretion by non-activated monocytes from which they originated.
In another aspect of the present invention, a cellular therapy product is manufactured

20  which consists of human activated mononuclear phagocytic leukocytes that have been
incubated with skin (or only dermis) segments for up to 5 days, preferably up to 38 hours, and
more preferably up to 24 hours. In one preferred embodiment, the starting monocytes and the
dermis are autologous and are collected from the patient to whom the final product will be
administered.

25 In a preferred embodiment, the cell culture intended for use as final product consists of
human activated mononuclear phagocytic leukocytes of which at least 40%, and generally more
than 50%, are macrophages. Monocytes are isolated from the patient’s peripheral blood and
then incubated with autologous skin (dermis prepared from full-thickness skin tissue) that has
been harvested from the injured patient. The final cellular therapy product comprises 1-10

30  million macrophages suspended in a pharmaceutically acceptable carrier such as phosphate-

buffered saline (PBS) or, preferably, in a culture medium such as IMDM or any other suitable



(e) by norphonmetric analysis, at |east 25% of the nost granular cells show
at least 4 granules per cell; ); 10 (f) at l|least 40% preferably 60% or
nore, of wba3pelbs are CD14 positive (CD 14+ (g) the | evelPCoLI2A003303
produced by the cells is at |least 17 pg/ 106 CD14+ cells; (h) the activated
cells show a statistically significant increase in the mannose receptor
expression in conparison to non-activated nonocytes from which they
originated; (i) the cells express the |CAM1 receptor with geonetric nean

f I uor espe BRIRE TmalaHt such s 200MPr16309B8Y othet kuitdble phArthficaricaldt acipiibleat a
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by non-actiyat g POk &S gﬁ{ﬂd&é&k fﬁe?.?g&% QedSLAel oF-thd DHraemt hndsmpect of

the present invention, a cg{oﬁl ar t py pro I's manufactured 20 which
consi séxpras wunndshealits plehetgpesoandnesnl eabersfisigh oy the drdatadnscites salivh af theave

been jncubated with skin (or only derms) segnents for up to 5 days,
presfer%ﬂPWQﬁpcof%mQ%Slﬁijﬁ?’é?&and ‘nore preferably up to 24 hours. In one
preferred e pembting abdénﬁtr@%rbtwﬂgaﬁ@mﬁj@w &sdignck diftgted dREAY Porfibe ofthieol ogous
and are collected fromthe patient to whomthe finpal product w |l be

admi ni ENSrthat respls frmords pecomprpied b prensl ArRege spelbass BN not [imiter &0, IESIBd f or
use asgfi Si . § V. 3 ytic
aukocyp o BLAREh of REhe, Blose MIFRA AALCRHRT RTINS HhE, PORMRE

macr opblagte srauibn penstretng trawing.o bexdire cbofip con térdrepatp, éraunm pustdipsde dainglaood and

then incubated with autol ogous skin (derm s prepared fromfull-thickness
skith tRUERRLEIEd) ARPeFrtion §other, Rrorsdiisy aF‘E osﬁﬁo{(‘ﬁémﬁﬁélﬁg et}?n}?gr;h 9%ﬁt‘°’.tm¥%eokrfi nal
cel I ul gendnkiek@ere. product conprises 1-10 30 m | lion nmacrophages suspended in
a pharmaceutical |y acceptabl e carrier such as phosphate- buffered saline

(PBS) or, ptifiigaling pf chionig i vleews. Masraphpgas SRS (VOIAUBACda RIS AFfePol
sul t ab%(%{qu%f: g cﬁ%’cgcf ggﬁ%e gﬁ% A ll:l%zllng&%%o?f @€ dicef Uhd e tABIb#Y BH5divas RPM

1640, rsul rimaceutical 'y acceptable carri€rs will readily
be appaflemimadtayt bese as kiohdperkdi to trivemal tskin tissue. Application of the activated

15  macrophages into the wound will improve the chances for healing.
(iii) Reduction of the volume of the necrotic tissue in cases of myocardial infarction.
The activated macrophages of the invention expressing wound-healing phenotypes are
expected to be beneficial in the reduction of the volume of necrotic tissue in cases of
myocardial infarction. Prolonged cessation or significant decrease of blood flow to the
20 myocardium leads to cardiac muscle cells’ death. Myocardial death induces decrease of cardiac
function. Since myocytes are incapable of regeneration, the dead cardiac tissue is replaced by
scar tissue which is not functional. From the aspect of regeneration, there is a strong similarity
between the lack of regeneration ability of myocytes and of central nervous system axons. As
shown before for the axons in the CNS, for example in US 6,117,424, it is envisioned that also
25  for the cardiac myocytes the reason for the inability to regenerate is not intrinsic to the cells
themselves, but to the delayed and ineffective inflammatory reaction that takes place at the
infarct site at the suitable time after ischemia due to insufficient numbers of macrophages
which act at a low pace. The administration of the activated macrophages of the invention i
situ, relatively early in the process of the infarction, may minimize the volume of the necrosis

30 and thus save the cardiac function.
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The activated human nononucl ear phagocytic | eukocytes of the present

i nvention express wound-heal ing phenotypes and can be beneficial in the

t r eat mrentwoioaern3al ia, of the 5 follow ng conditions in ROCFANEZ/00030) For
pronoti ng axonal regrowh after injury or disease situated in any portion
of the OCNS that results in or is acconpani ed by axonal damage such as, but
not limted to, injuries in the brain, spinal cord or optic nerve. These
injuries include spinal cord injury, trauma including blunt trauna,

penet rat i NgThé astivBteddh@rbplagesRcal beCftihigedpin sim atith wogidaorrse dhedinfirog a 10
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activate | iihé presat daventied thes &stheoprovidesia methedrafpronsdding axpea gegengiph®n cat i on

f the. activated 15 i nto the. wound will i h
For  neit PRGS Py OReBOErT B BrCoE V8 PR R A b BY ALFRSIOCES o

of nyog@abghitalf huhamidnoftslear Phigzoepid MakReteFBE fHRReGaISInAdntibhat dmniwani sive
expressi ng wound- heal i ng phenotypes are  expected to be beneficial in the
r educt PHimywy of the GNS thebreslisia er isEremnagied &Y axoRai €d¥8agsF  nyocar di al

| nfarction. pPRobRGRA ERESAREAD M a2 ARl LiABRudGE RARRYAL 1BeRAS AW ! O

t he 20 nyocar eads to cardiac nuscle cells' deat Myocar di al death

i nducesutdiegresasie iofury ar shimed corflunjotyi, end ti8itreatmeny dcparfosmed dutingcaipgeny andf
i t he dead di i i. I i ich i
R s SRS LS N A PR Rl S 0 1

sim | akidy between the |lack of regeneration ability of nyocytes and of
central nervous system axons. As, shown before for the axons iqk%g$.CNS,
for exanpl eThapigseng inventiopalso provides & mpthod s avpupd healinesparveilarly; of OIS i ac

myocyt §1§iﬁ LR Gas Qé"'nL(f[?éb[eEib GrobitPkd af(ng chRdnlc808 NREAESmprisimPidnlifisielilStCa t O the

cells ensel ves, o the delayed and ineffective intlamuatory reaction
t hat t akient phaced an ¢ffeetivé nfranut ofsmopomicleph ghagacytib levkoeyies eff ther presesheni a
due_to.insufficient numbers of nmacrophages which act at a | ow pace. The
adr ni ér{VFIétt‘(?lblﬁootF‘eWém ctivated macrophages of the invention in situ,
relatively gasbiesém iRt oeasthef protided otk ofedusdyn of the vblenetdfehe ol ume

of t hengc?rgtricotsiésae ir?gasgggf;nhus 'alv'gft he cardiac,t ant'i ST ient i
yocardial infarction comprising administering to a patient in need
an effective amount of mononuclear phagocytic leukocytes of the present invention into the
myocardium in sifu, preferably relatively early in the process of the infarction.
20 The invention will now be illustrated by the following examples, which are non-

limitative.

EXAMPLES

25 Example 1. Tissue Specimen Collection from the Patient
Blood and skin specimens are collected from the patient approximately one day before
administration of the final cellular therapy product. About 200-250 ml of blood are collected
into a blood-collecting bag containing anticoagulant. A segment of about 15 cm’ of full-
thickness skin (epidermis and dermis) is harvested from the same patient and transferred into a
30 container of a “washing solution” consisting of IMDM and antibiotics (16 pg/ml ofloxacin, 20

pg/ml vancomycin and 50 pg/ml gentamicin). The blood and skin specimens are transferred in

11



WO 03/ 044037 PCT/1L02/00930 The activated nmacrophages can be adm nistered
in situ at the wound or at the infarct site or at or near a site of injury
of the CNSBQ obw#40any ot her suitable node of adm ni strati onPCTROZG0030 ar | y

i ntravenous, is also envisaged by the invention. The present invention thus
further provides a nethod of pronoting axonal regeneration 5 in the
central nervous system (CNS) conprising adm nistering to a patient in need
an effective anmount of human nononucl ear phagocytic | eukocytes of the

pr esente bRy Heiillydtoled BRARE (iftefibf @mlp@ﬁan{wmny c#bs:1E)°CNGr bibad andegiiot s i n
or is agbonpanled by axonal damage. In a preferred enbodi nent, the
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nmet hod of wound healing, particularly of chronic skin ulcers such as in

di abetic wound ulcer and chronic | eg ulcer, conprising admnistering to a

patient._in n [:ye anount of nononucl ear phagocytic | eukocytes of
t he prggﬁwpﬁeﬁ &F\?/%Hﬁgﬁhl}‘ﬁto t he wound. The present invention still

further proWhdksblaodrit dilotedfwitle phesphaie-boffered esaling (RRS)ofThe rbluted ddpast isc

tissue in cases_of ocar di i,nfarctign conpkSi A iLh ) a
patien?yﬁﬁgﬁﬁgﬁFw “E%ﬂW%cgﬁgé(gﬁﬁﬁﬂ?m’ aﬁﬁﬁ%ﬁ@%ﬁ%%gsﬁ%gé J?%ﬁ%&lgﬁigcytes
of the;preSRtat bEPCGHE LQRrifudt Qubeb 8nd FBKBTASItH Bbiath th Inbnofiiddae eelbfraction.
relatively early in the process of the infarction. 20 The invention wll

nowd be Thé inosomateadicelly atdiiben wiashedithige tmanpit $BSainahapetdroms e speori RS ve.
EXAMPLES . 25 Exanple 1., Tjss

I Speki [ f i LiveRteBl ood

and skiRSt FORE m%?%“%%#?%%ﬁgdgggbgfg g@%g?@%h%ﬂg&%?g§%1 tely onéaday
bef or e fragtii dficslly BUlhyedodntd PerchllPatadivats| whieh atpreppryd py pdoctentrdbgation200- 250
m of blood are collected, into a bl ood-collecti bag, cont ai ni
ant i codfamampcyirenishag fipcm BRNANsOY FRt _g%‘“’tﬁ’rllo-r%%?% Pells Bl %reﬁge(%%% dernis
and d.e%'mdﬁ)r?. I8isBIUER §EHashE® With M SAEhRAkiRPénded th INBNS bl pestebdihta 30
contai fier of a "washing solution"” consisting of IMOM and antibiotics (16
g/ i otheomaudhiatipn 2@p. An aliquot from the PBS wash, containing supernatant and 10° cells, 1s

withdrawn for sterility testing. In addition to the sterility tests, the monocyte isolation process is

monitored by conducting quality control tests, which include viable cell count (Trypan Blue

dye exclusion), and the following baseline tests: culture purity (% CD14" cells), mannose

receptor (MR) expression, IL-1B3, ICAM-1 expression on cell membrane (all three tests are

20  performed by flow cytometry), and morphological observation/cytoplasmic granules count.

Example 3. Processing of the Skin Tissue
On arrival at the Cell Processing Center, the skin container containing the full-thickness
skin tissue specimen, is placed into the freezer (-18°C) for at least one hour. After this period,
25  the skin container is placed in the incubator (36-38°C) for thawing, to enable easier elimination
of the erythrocytes. After thawing, the skin container is transferred to the class 100 biological
safety cabinet. The skin specimen is removed from the initial container and then soaked in a
vessel of fresh washing solution (containing IMDM and antibiotics, see Example 1 above) for a
short period. The soak is repeated with a new vessel of washing solution. The skin is then cut

30 into segments, and the epidermis is removed and sampled for microorganism identification (see
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g/ M vanconycin and 50 g/m gentam cin). The blood and skin specinens are
transferred in 11 WO 03/044037 PCT/1L02/ 00930 separate, thermally

i sol at ed wavas440Bnt eri or tenperature of the cases: 1-10C fror/1béxwedoand up
to 38C for the skin) to a Cell Processing Center and are processed in a
dedi cated clean room facility (all procedures are perfornmed in a class
100/1SO cl ass 5 (Federal Standard 209E/1 SO 14644-1) biological safety
cabinet, which is located in a class 10,000/1SO class 7 clean roon). 5

Exa”pl‘b'él(?xv MoR®8¥hEs dcpBilent is @t Mbotveo bhand le%eﬁtldh&tteld:nvxﬁot ISIterlhty tests. The
phosphat e- buffer ed saline (PBS). The djl ut ed blood is.. red c&g
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1. 078 g/ 36%0 l%%ﬁ%teé B¥ ?ﬁ@fr{g' t%é"g stilhes ARdsonniai (idate fieqebksion 35116

nnnonuclear ce rac nononucl ear cells are then washed three
times Wiz HFlEBéBarrrwmtlsslue qudtenﬁramfenhé istecondw RBSile werghinerc withalitgshigashing

su ernatant a 0 ested for washed
ct |S(9ﬁ+‘ a(’,“gISPé( 55 aﬁére@Fte%§ 83?8 aﬁ?é?&?(’lﬁf nba}l%%urg Ats otf%%#) %X%urrg%gtro epar ed

by priQmimeRthd fisloa dadRrial chRfniiBide\duting el iadubatidy with itlenmosocgtet dBeferd by

centrifugation of the cells through the Percoll grad| entm%hls fraction is

was hedeoninepbatips vificthe mamos e Sisetrdeds T8MENBFLNATIF SYISE 28t FESh BeUB™ he
| ncub gﬁ\*l%%utsén%&otfﬂ of étWéQJ;ZnTrﬁ%&F%rqulén%lsﬁerllﬁff&@' ning supernatant and

105 ¢ awn for sterility testing n addition to the
sterl lity tests, the nonocyte isolation process is nonitored by conducting

lity con I ude vi abl count (Trypan Blue dye
s‘% lt h’?‘ﬁ@*‘?%?%ﬁ?&‘t E‘é’PPWée%‘ggﬁgg”E‘St W purity (% cD14+
Cel I's), mnpmﬁond@mleﬁed(wﬂ)ﬁ@ﬁaﬁ oS Bk@fiple DLabb(Sis pl&salitid et és stedle on
cell menbrane (all three tests are 20 .perfornmed by flow c torret(sa/ rand

mor phol bl Bes esers/aislasls Ggp A90x10° gellsrnsr erntaiggihl wo
Procesgiing iPlach e SKi- arIﬂei%Hﬂur?“fLﬂEr%ﬁYr@;k aréd cdnbBfinifeh s 1655 3% e eNPartbtteer . the

skin contai ner conta| ing t ness skin tissue specinen, is
pl acedddrmissepimentt Aleates afe-id@Bptefl at 3@ 8ICimst statied YOO humidiged ingribstay o od

XN TER ISR R TN N ST

cont ai RRks)l $hd fiAR ﬁﬂa‘h@ﬁi of helddfelspas of G RiltBleagb&®rmes afiet sppeatdnaely. The

skin speci'men is renoved fromthe initial container and then soaked in a
17 hours incubation. The “parallel culture” labeled tube containing incubated macrophages and
dermis is removed from incubation and the culture is stopped. The dermis is discarded and the
cell culture assessed for culture purity (%o CD14" cells on flow cytometry) and viability (using

20  the Trypan Blue dye exclusion method). The incubation period of the tubes containing the main

culture is ended after 20.5 to 21.5 hours of incubation.

At the end of the incubation period, the dermis segments are removed from the main
culture tubes using sterile forceps, and discarded. The incubated cells are sedimented by
centrifugation, and a sample of incubation superratant is tested for endotoxins and Gram

25  stained for detection of bacteria. The cell pellets are pooled, washed, and re-suspended in
IMDM. Cell counts and quality control tests such as viability, microscopic morphology, culture
purity (% CD14" cells), mannose receptor expression, ICAM-1 expression, cytokine secretion
and morphometric analysis/count of granules are performed. An aliquot containing 10°
incubated cells is added to a sample of the incubation supernatant for sterility testing. One

30 sample containing supernatant and 5 x 10° cells is sent for Mycoplasma detection. After

receiving the cell culture purity results, the cells are counted and then washed again using
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vessel of fresh washing solution (containing |IMDM and antibiotics, see
Exanpl e 1 above) for a short period. The soak is repeated with a new
vessel ofwaashi4g7 sol ution. The skin is then cut 30 into Pegneor®93oand t he
epiderms is renoved and sanpled for mcroorganismidentification (see 12
WO 03/ 044037 PCT/1L02/00930 below). One derm s segnent is cut into two
-2m2 pieces to be taken for sterility tests. The derm s segnents are
soaked in a vessel containing fresh washing solution and sonicated for

about I%l@pwﬁhauﬁﬁénch%edplﬁﬁ'cgﬂ pbil iy @6 eb-shgperded Liin@BVIDIMV wikhbit phiehdi t he
frequency of 35-40 kHz. The derm s tissue is then transferred |nt a new

steri |led,ctgrtheaﬁnaérvowmmoﬁ' the s¢il prgRaRting- Quablicatips ot diedmebesdllpr pErdughtobsast 4. 5
hour's a?i e%CEo tﬁpgat{éﬁf {1 ba%éd%(ﬁsc 9511c51t215 e JfhE FuHliy éﬁltt%?test%ﬂlt@‘t@ ﬁlet he
0 nb%% erial am n

risk a uring t e I ncubati‘on with the nonocytes.
Bef or epre@efihdicspbeificationsd t h t he nonocytes, the derm s segnents are washed
twce with fresh nedium (wthout antibiotics). The two -2m®R2 pieces are
t aken for sterility test. 10 Exanple 4. Incubation of the isolated

MONOCYf &imp etshPijﬁJ %ﬁoﬂbﬁtﬁ@ﬁnﬁ%ﬂﬁﬁ?@ﬁéﬁhﬁy péducbed cell fraction of Exanple
2 above 1s place MOMin sterile 50 tubes or tissue culture flasks

(9 to 100x 1D sl |cgl1 mrapwmdaptrf@nglsts vﬁeplhémegd@elgml\é vgiheut phgBeldeto each
tube. A DAL é}ltllaal)n %PLIB({%? d"??%OOS ppéfﬁgﬁl 00! Rbcr %ﬁ%gEsopé 1PXAfA6 cells

and one ermss are | cubate at” 36-38C7in a static 5%
COZ h Uffifhe(d ldba;eecd)nslm IQB 410y preferablyss-lmitlion3@crqphedey addl iy laaged ipto2usyrihgaur s (t he
"parallel culture" tube is incubated for 16.5-17.5 hours). The first

evdl uation of the devel opnent of the culture is perforned after

appr oXgfRhBled. Qhdlifotntrol Protedine9ind Fays paral I el cul ture” |abel ed tube
contalnlng I ncubat ed macr ophages and dernls is removed fromincubation and

the culture is stopped. The derms is discarded and the cell culture

assessgd qhn&%hhédﬁgwmﬂﬁﬁ%g a4+ cells on flow cytonmetry) and

V|ab|I|% sin ue dye excl usion nethod). The incubation
peri od of t}havtmdﬁeﬁalsmndqaankaggugt bempaents wsedl tinrthe i wodngtied ofifthecelda® t o

eliontiGd oRRBRYS it P, SRRl dRRaetey e aren SefpdCre °

and di &;fe?e[t%%oc@ﬂ@reb (RO R Ebre Bl SredicBeptidionaetia ﬂldlﬁan@z&ﬂirfnlgfmtgﬁﬁs on, and a
sanpl e 'of incubation supernatant is tested for endotoxins and G am 25

stained for detection of bacteria. The cell pellets are pool ed, washed, and
re-Susgg Wﬁéjes& Control - Biological activity and safety tests

This example reviews the principal biological and safety features of the incubated
20  human macrophage culture. The final cellular product specifications presented here are based
on results obtained in assays for the determination of these characteristics, using heterologous
and autologous blood and skin tissues from healthy subjects as well as autologous tissues from
the patients treated until now. Macrophages are notorious for their versatility, but their activity
does not probably depend upon interaction with specific antigens, and they perform their tasks
25  during wound-healing irrespective of the cause of the damage.

An “In Process Control Plan” was established to control the production process and
ensure the integrity of the final cellular therapy product. The cell culture is sampled at various
stages during the manufacturing process and tested for bacterial and fungal contamination.
These tests assess the sterility and endotoxin levels of the cellular therapy product. In addition,

30 the cells are monitored for morphological characteristics and for viability. The cell culture
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| MDM Cell counts and quality control tests such as viability, mcroscopic
nmor phol ogy, culture purity (% CDl4+ cells), mannose receptor expression,

| CAM 1 exwoas®iea] cyt oki ne secretion and norphonetric amalrygsizsogwunt of
granul es are performed. An aliquot containing 105 incubated cells is added
to a sanple of the incubation supernatant for sterility testing. One 30
sanpl e contai ning supernatant and 5 x 105 cells is sent for Mycopl asna
detection. After receiving the cell culture purity results, the cells are
count t i j bbigal dharaderiPaiddd4abure RSutity AP bOG3EA | NDM
W t hoﬁ?‘d%ﬁgﬁo%ﬂ@élgg%gﬁgseggﬁn&ggﬁl?gf is then re-suspen?ﬁdﬁ,lt}l’ usi ng | VDM

Wi t houtctipitye e yietdeaf the protiesioniptiesessis plgermopttoreg and gcprdgd-epar at i on.
Qual i ficatigon_of. the final W T t’'khe
ac i ent s A48 ISk oo BBl e B IRaRPop SARMUSIREEPAAIETTS 1o
the peR-edichadas peebéident loariEhe Gitétieamplude SpecHiapiansa farorellofurfateeCPilAal

cel lul ar ‘therapy. product The {in cel | era roduct. consi of.jcells
sudperiaaler (fest VIR FIYEO P Fﬁi’%,m‘)rip 0ge% gﬁ%cgeﬁtt 3tm185°s%%pegtt%§%tceu

15, OQO'rZ&%Rg’a 8fy‘2éc?r i rﬁ&ri - 40190 OssdYR §1ORhAGESatRAYN of IL-TRE culiireal dose
consj st A , e a% y 5-

SO pre mllion rmacrophages, and is |oaded into a
Syr i ngaabily (ExspapBéuctlye Quelbsion), emiotoxis apd e steins Tntprdmstesibipsresudls of Raw

materi al s and packagi ng co nent s Raw..nmat er i ang: [ nent s
Used OGS SBPORLER TV TROe GFTS Ly Craribflec P ARG e Be FARS

qual i tyheGaBioRs rURd HAlbt Rietioh NA ddieratlanags e pbrfamidd, exp., sbandarrdeepgper at i on
procedures (SOPs), before they are accepted for use k@éﬁe man(f acturing
pridcesand BBAMPE sxpessiap estes] bY Bow) GeBey, JRigrgray-0n fh-0a fersieq O¥t WeThi s
exanpl | I} §¢ ' ' saiesklalcetistimn @ ifdhale

i ncuba %&8‘5'1{2"83%‘5%‘1ﬁ&ﬂgﬁﬁ%%%ﬁ{’@gi@e%ﬁgg?m| cel lul ar product

speci fdipeaficaivas forelssapadmetere are based on results obtained in assays for

t he determ pation of.these.charac i Sty i
bt ol oooue. Btk ek Slgts ot iy RRE0ONEL Bloh SRR oecl e
aut ol ogRYS fdriskeBS tfiND4ileexpatinfioh S tieccedmehtuinf e sienlityiediaopssies ar e

notorious for their versatility, but thejr activi t.¥. C e
15 performed during the sterility test iricubation period, and any posmive result, which indicates

that the sample is not sterile, are immediately reported to the physician.

Microorganism detection and identification tests are carried out on the epidermis
separated during skin preparation. These cultures are expected ‘to contain contamination
(probably normal skin flora), and thus this is not a basis for disqualification of the product.

20 Microorganisms detected in these cultures are isolated, identified and tested for sensitivity to
antibiotics.

Tissues, supernatants and cells are removed and tested for sterility at the following
stages: dermis segments (prepared and ready for co-incubation); mononuclear cell isolation
(after Ficoll separation): supernatant and cells; monocyte-enriched fraction isolation (after

25  Percoll separation): supernatant and cells; and incubated macrophage preparation (after co-
incubation): supernatant and cells. In addition to these sterility tests, the patient blood (before

the isolation procedure) is sampled for Mycoplasma detection.
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does not probably depend upon interaction with specific antigens, and they
performtheir tasks 25 during wound-healing irrespective of the cause of
t he danagwo 08/0440Bh Process Control Plan" was established teTapetaedo t he
production process and ensure the integrity of the final cellular therapy
product. The cell culture is sanpled at various stages during the

manuf acturing process and tested for bacterial and fungal contam nation.
These tests assess the sterility and endotoxin | evels of the cellular

t her apgxﬁﬁggq_cbesc}@,ﬁagq&@ﬁmy Sbnérber®el | s are nonitored for norphol ogi cal
characteristics and for viability. The cell culture 14 WO 03/044037

PCT/ 1 L02/ 00930 undergoes sanpling to assess i mmunol ogi cal

char ac 2 iﬁgtito ,tesqéjlture purity and biological activity. The yield of the
pr oduc gu—-pls%gﬁss—rs al so nonitored and recorded. The final cellular

t her apyapSesiligt nust pass the | ot rel ease specifications. Each patient's
cell product is an independent..lot. The criteri,a Lpgl S | f4 j.ons for
celd surfac%anﬁslf’sl'i‘ife tSSt?f_gg?Je?terG]ft@s’flealfc%@a’?cleowﬁﬁ)ﬁoé‘:r@gr();/i)%?lzc I AlLJI g(ré Al

mor phob R@Ye; &y Pcts Renbh@sq iﬁﬁ?&lth%ﬂe TRickt Diaadied Wieitiofl oaied FizedMethod,

nor phometrically, ELISA assay tor quantification of IL-1(3, culture

vi abi | dccprdiiiy tp platymt efdheigammps.cl usi on), endotoxins and Gram stain. Interim
sterility r oyl a&fé&k i ali%8 tR8pbrihs.HA6h pEtiBARE
quality confhrs[g‘% frgégt%%dgﬁegﬁlﬁé&%gﬁ?% nmee f\etslﬁgfvfdgl elase gpeci.?i cat:bqnls results
i n | otintrefeti ote aAdaiditeo nalth as saiyeblanedver (Boypeah-Cesetn Digesh Mdedumeetept or

10, and_] : i on tested by.fl t onet | L eyki - - 6

selff ot BEoByCRHE THLpRuYbarceRrmr Dot et aryRbsl sl Haukbion) The

rel easgnfldigt| gztodw@f)tfoi ”&Ey%ybé‘aﬁf@dséihcqji%&ﬂs ah@r 3038s€ par anet Bkl To
eri

assess product lity, aliqudots fromdifferent stages of the production
pr ocesthiaghycoltaaddend fime (54 dayis).i ty testing. Daily exam nation of the contents

of the sterjlity-med essels s r W3 ik t est
"ncubat; on Pt e Sisthol e Sulpef e TR SLLE UM A b

sanpl eThe sdile &tEVilédEintaf poriBl Aldehyh petion iseitetal trdughphiistinct fter unit.

M croorgani sm detecti on and identifi cigaﬁbgon ests .are car.riPed gutd g@ he
eplYer Breh fillerda rinsedavidly Finsige dlvidy and spitgbls msia ( AN-CApein FaEesh P ect ed
to conip . lon h¥edRHOtoBdch StahiBtef.| BAcR) cankdl i Retded Mids 1S
not a gfs"g?&@g%@g%gﬂ%‘fu f(i)I{ga ?éc))%?é]?‘{ the product. 20 M croorgani sns detected
i n t hebeubaiéd aitlesappropriptedbaperaturd andritnie (ae desarbediabov®d for sensitivity to

The sample of the invention tested for sterility (referred to also as the “inoculum”) is

inoculated into a vessel containing the test medium (thioglycollate or the soybean-casein

20  digest), mixed thoroughly and incubated at the appropriate temperature (thioglycollate is

incubated at 30-35°C, soybean-casein digest is incubated at 20-25°C) for 14 days. Vessels

containing samples (and sterility test media) of the second PBS wash of the mononuclear cells

(+10° cells), the PBS wash of the monocyte enriched fraction (+10° cells) and the processed

dermis before the co-incubation are examined visually for evidence of growth one day after

25  inoculation. Turbidity or cloudiness in the test media at this stage is considered evidence of
microbial contamination and results in disqualification of the product.

All the samples are further assessed for sterility by inspecting daily over the whole 14-

day incubation period. The cultures are considered sterile if there are no signs of visible

turbidity at the time of inspection.
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antibiotics. Tissues, supernatants and cells are renoved and tested for
sterility at the followng stages: derms segnents (prepared and ready for
co- i ncubawpmaps40apDNoONucl ear cell isolation (after Ficoll PEEgRO2A0DIN) :
supernatant and cells; nonocyte-enriched fraction isolation (after 25
Percol | separation): supernatant and cells; and incubated macrophage
preparation (after co- incubation): supernatant and cells. In addition to
these sterility tests, the patient blood (before the isolation procedure)
i s sanpl ed AWatddy&@pbersdiminidRtcicClol ® patichb o B Ho0ARADTeaRSH baBRNDABA0is
Exanple 7. Description of Quality Control Te Hgs Rqutine safety test 7a.
st eri | idegtifipdskelnvane Hicubations theicylBiresdre pramipsd 1op eWARSE QERERORiRl growh. Brrp
610. 1 . alpey Bl ' . b bitsohBigical ekt bsdahe

Di rectzc %Ig%s gr% df Lh(%%%%%eﬁékfﬁgﬁgﬂwﬁlﬁgﬁmggggﬁﬁ r%bcc;ho the type of the
sanpl eto idlentifyr epelificarganinatypéer Met hod, each sanple is divided into two
portions. Each portion is introduced into a container wwth a suitable

medi um ( Soybean- Casei n Di gest Mediumor 10 Thioglycollate Fluid Mediunm,
t he conappatmaEmictdx@sed and i ncubated at the appropriate tenperature
(20-25C for_the Soybean-Casein D gest, and 30-35C for the Flujd

Thi ogl ycol | Bt pacigiipl tepi"t‘ﬁ"’(lﬁétes&d?/@?r.fom}?dtll‘?éng:%et@?m\%ﬁc}cﬂn ‘ﬁeA@ﬁ]Pﬁ‘fIy@s are
filtergds @gﬂﬂ% (RsddelateBTofUBlde EBYNESHBR o AH0DS & G2003E(EARWTELLY,
divided”into t portions and each portion is filtered trough a distinct
filterandibt the lyidphitmed Ef ¢dli @ontiod Standard Engdptolinr (Assdcingesfol Giage CahdCaidlpgubl e

of thoa . HPaal ALt R Sl B biog)r I8 XEAL ALY, 11k AEREY 2P

appr opgpeifatieiiRedbBimland time (as described above). The sanple of the
invention tested for sterility (referred to also as the "inoculuni) is
inoculated into a vessel containing the test medium (thioglycollate or the
soybean, casgl, Yaimfledi gest), mxed thoroughly and incubated at the
appropriate terrper%t ure (thioglycollate is incubated at 30-35C,

soybean- casAibatchicge be adnsinisteradiiataqutient oply- if €)Grapyrstaimreguly & negatiyse| s

15
Biological Activity Tests

7d. Viable Cell Count
Cell viability is determined using the Trypan Blue dye staining exclusion method. This
20 method is based on the principle that live cells do not take up the dye, whereas dead cells do.
Staining also facilitates the visualization of cell morphology. The Trypan Blue solution 0.4%
(w/v) is mixed with a sample of cell suspension and transferred to a hemocytometer. The cells
are counted under a microscope using the x 400 magnification. The batch is released for use if
culture viability is 280%.
25
7e. Cell Morphology and Cytoplasmic Granules Count
Cell morphology is a qualitative assay assessed by microscopy using the x400
magnification. The parameters examined are size, granularity and irregularity of the cells in
culture. Samples of the monocyte-enriched fraction are taken for microscopic examination

30 after Percoll separation and cell wash (time 0), and after the termination of the co-incubation.
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contai ning sanples (and sterility test nedia) of the second PBS wash of the
nononucl ear cells (+105 cells), the PBS wash of the nonocyte enriched
fracti on weblb4aat | s) and the processed derm s before thecrarizmwoedsati on
are exam ned visually for evidence of growth one day after 25 inocul ation.
Turbidity or cloudiness in the test nedia at this stage is considered
evidence of mcrobial contam nation and results in disqualification of the
product. All the sanples are further assessed for sterility by inspecting

dail'y @Mﬁ;fsarisbﬁ Bl dedis tbfote i g LHFRE it lmbam pdhel Bupdrforesd. aAkerctiesi der ed
sterile 1t there are no signs of visible ijrbl ity at the time of
|nspecmﬁld?atlongﬁhmlleEh@ﬂdlmalpﬁﬁﬂ}’qlﬁW% aK apd gRRulasd e administered to

a patient 0(5'&%?; ]E’?E}ml&r HRh 9L ﬁ)oﬂ&% @mepfts%&'fﬁd Feaﬁﬁ'@ o itfel @furd0ftdrOW Ng

i ncubati on es are examned for evidence of m crobial gromh. If
col oni iasutarien. fldmﬂmd thd plmﬁe aniero&open thesai grauhlesaappearnasrhighds refirctive Bphedealous

bi och I f
Pack or TAFCENoB b B PERML YuRat o fePUETR MR ISRkl e o

| yophi ihb@doh Bl Be ArebIesty bfer iaygation,( kil Jard @mmyamslfman}cmc@my
Cat al ogue No. G5003 or 62003 (PYROTELL)) and/ éﬁ‘g'gl lize E col i

Cont r olncihetinn ardimenigelaten Al thasylbur-athesigiof B gFds 1QOB™ E005
) (act ual yal ue %ﬂeﬁs 5 arag Y él%%&g l?? m@fwﬁ%wf mﬁ@scﬁ'l tlﬁé‘tn%!m)atedr Hﬁcﬁébﬁ%‘é

rel ease speci ron i1s < am staining A batch can be
adm ni "smeeammsnpavpm iaerwbusirdesuli that ban & avaikblei well ogthin thestime ggedodeto 15

ogi ¢ Tests viability is
f(ir qq@amAﬁq é htVr“s‘?BEﬂl tﬁtﬁaé’dﬁ%(ﬁﬁ:g ck??ﬂag 89(6@9303 Pon nethod. This 20
mst hod is basgfin gra)ftd@@ gRURS iPh@fdrad blyi analyeis| dfscodt@uree images elnitinllyhehedye,
wher eas dead cell's do Stai ning al so taci I itates the vi sHaI i zation of cell
mor phogreglarity ealupr yps Axmessed $3)the pyagy, mepber of granules per cell in the sample.

However, after analyzing a large number of batches, it was found that the granules are not
distributed normally between cells, and that the granularity of the culture is best represented by
15 the number of granules per cell in the 25% most granular cells (the top quartile). The top
quartile was chosen after considering the median and other quartiles. Of these, the threshold
granularity of the top quartile was found to have the lowest batch-to-batch coefficient of
variation and to be the most sensitive in showing statistically meaningful differences between

cells before vs. after incubation. The results are shown in Table 1.

20
Table 1- Count of cell granules before and after incubation
Number of granules/cell Number of granules/cell
before incubation after incubation
Top quartile Top quartile
Average threshold Average threshold

Batches counted |19 18 21 20
Min-Max 0.5-4.2 1.0-5.3 2.0-12.4 3.0-15.8
Average 2.5 3.5 7.6 10.4
Standard 1.1 12 24 3.4
deviation
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(Wwv) is mxed wth a sanple of cell suspension and transferred to a
henocyt oneter. The cells are counted under a m croscope using the x 400
magni f i cawoDen/o44DBe batch is rel eased for use if cul ture PCIBLON(0Y30i S

> 80% 25 7e. Cell Morphol ogy and Cytopl asm ¢ G anul es Count Cell

nor phol ogy is a qualitative assay assessed by m croscopy using the x400
magni fi cation. The paraneters exam ned are size, granularity and
irregularity of the cells in culture. Sanples of the nonocyte-enriched
fraction arf@aﬁ&@&%efﬁéulﬁ! SIPSERRkSty SF 2T dhatil@rpedQeldfiii e tBpigaatile (separ at i on
and cell wash (tinme 0), and after the termnation of the ¢o-incubation. 17
WO 03/ 19448 37anBiEs /i L8/ Gulesmostaerydar icalss) ivesedaea paemeter peauee foribe Gpaler ¢ he

i ncubat i on riod.is o] T [ i | uld
appeart PR RItra ppBhs ATEE: Gl and PR BBl Rt B B0
been okfSRs vRehrtiobdiched cuathinesd pelzadtidcgrimidsupee cell it the topfvartile. Blia ehoice of

i ncubation. Under the phase m croscope, these, granul es ear i.ghly

r efY acthe @Eanéﬂéﬁg’rﬁhﬁeéﬂdd@? @thé‘a'ifﬁet‘??t ¢ BregTuLs! ﬁ?ﬁ@n&ﬁﬁ?ﬂ(ﬁg% lélesg esrirliegl1

count egl. 4, Theah aNMk&RoBVaaS Baded oh iR Rl ke neingibe sdnbigivitneaihatdiffsrenceut ar e
preval ent after incubation, and are probably specificall i/?él nduc d,@ly

i ncubabatweenathel ceftsrhefore and efieithe inrabaion; wsivg 2 THEPIgSHEOF 2t Stz?rQaﬂeﬁ%i ®of the
granul es is_to obtaj i i.cal FRGE f tegl asm c
or anul 9050 porfSE B e, By R LAR EIRRHERoBnCleiCof JelRD e

r esul t adrbk3tmd#@hatvies Thid @btimizee lthe sehtitivity tohteue differenegschstivees samplepéag.or m t he
other quality_control tests gnd roduct packagi ng operations. Counting of

t hiD gr%F‘rWF"E?’sceﬂ%atg“érVFobq@BlW W-ysis of conputer images. Initially, the

granul ari tY]l?dfadoﬂﬁtiﬂ@&eeg?Qﬁlﬁés? Q5mpl¥s hiRewANERERE Grody fieshly Pepgredrfuloascypsr cel |
in the sanple. However, after analyzing a |arge nunber oIﬁégatches it was
found erriwhed’Hiactjora thefass ingubatinsd andip dey jab e #hsr inoubited eslite Saction (plter ang

t hat the gr.anularit o [ f 18:4he pienber  of
ar anul BEUBEBRE A ekistorR of Byt Haithds el by RPRETRAR Splesd Subglfs BTEEC
top qgplasdd drea wHSostops elidedridether tefisfodef lensy ItShminuteditaallawdhoedlsito gefdet i | es.

O these, .the threshold ranul arjty . of .the ta uartiJ e S ti0 have
ChbS 1 ofhis By .o A3 i O oF beinge e DBt e e’ B,
sensi t | Mgy h hiGHRWHONBLADD Thjceid andrphag ddafridt, adf iapenweh ahigine emera.

The sample area under the cover slip is divided into 4 quadrants; each quadrant is scanned |

through systematically to avoid viewing the same cells twice. Cells are photographed as they
come into the field of view until 15 cells have been photographed in each quadrant. This gives

20 pictures of 60 cells for each sample. In each field photographed, the focus is adjusted to
maximize the number of granules that can be seen. The digital images are transferred to a
computer for storage and subsequent analysis. Pictures of cells are analyzed by image analysis
software and granularity is assessed. Counting of the granules is performed by analysis of
computer images by image analysis.

25 There is a highly significant increase in granules following incubation of the cells with
dermis in all batches. Results show that granularity increases on average more than 200% in
cells incubated with dermis.

It can be concluded that cell granularity is one of the parameters that reflects the change
in phenotype that the macrophages undergo during incubation.

30 Figs. 1A-1B are photographs of a non-granulated monocyte (before incubation) and of a

granulated monocytic leukocyte (after incubation), respectively.
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cells before vs. after incubation. The results are shown in Table 1. 20
Tabl e 1- Count of cell granules before and after incubation Nunber of

gr anul es/weloB/oNeaber of granul es/cell before incubation &Crgrozoeeisbati on
Average Top quartile Average Top quartile threshold threshold Batches
counted 19 18 21 20 Mn-Max 0.5-4.2 1.0-5.3 2.0-12.4 3.0-15.8 Average 2.5
3.5 7.6 10.4 Standard 1.1 1.2 2.4 3.4 deviation 18 WD 03/044037
PCT/1L02/ 00930 Based on the results, cell granularity of >4 granul es per

cel | iaftdqgmt,.@ uwaqu,sgdy.@ﬂﬁacﬁtmpy 4 granules in 25% of the nost
granul ar cells) is used as a paraneter required for, the final roduct to

bﬁ used i n Phetruaitt ef celi|cnltynge isapomifose bybHa REemEHRY Vsing goppclppg! an d and
t he | Ot Vs h o .cont.ak . er

o 1 ") Yjreba B 5 R0 AREORBIARG! B NHEL mARF spifle AR e
top quacidcyesamctophagerdbheretls parlaededeby chatlenping with thescopamergially availgblehe

m ni mum t hreshol d .val ue i.s b d on e t Im A to the
di P oriBifEe e GRBREH AR T fep ot ShuEPBs: TR TR iRl B |
sanpl ecBiZ & Bfarddd ds@3sdasi@@ of Bllhie pthite. TiEhREMIGEAES assBfedrbolisbdfbre apdnderet er
with the | owest coefficient of variance when exan}:;lnoﬂeig across many, bat ches.

ThiE réhs inpupatipnt stages Biespurity of thetlpeybpisd Macorenbagascsd PRYReSEH oS ahp PEEWLe g
10 between cel | f ' Eu&)a' ting the granul es,
sanpl er\é\eﬁg eem\e/t\\;frf(ﬁ1 r%g\t/s\ﬁ&#g%z%{rﬁ}é’g{%%%r epa)é ggﬁbrﬁndr?g%?glw enr igc hed’ gf raction
(before incubation) and a day |later fromthe “incubated cells' fraction

(after_ incubation). Mcroscopy of each fraction is carried out on the
fridsh Zeadfnragse KSeRIPTAAPESEON BFS9¥ed on a ni croscope slide and then left for

at |east 15740 ph&se k@eplor PURYNB £ @hrbShyidPat& 8inkiin® méMbtdhbSprbteidy Mhidhgist he
focus that can be obtai ged unJer the m croscopé.% The cel IS% are | nspect ed
involved in the phagocytosis of yeast cells. Presence of the mannose receptor on the cell

surface is determined by flow cytometry using a commercially available fluorochrome-
conjugated mAb specific for the human mannose receptor. The cells are incubated with the
15 mAb, and washed as described above. The fraction of cells positive for mannose receptor is
considered to indicate the potential phagocytic activity of cells as well as cell maturation. This
assay is performed both before and after incubation of the cells.
In order to increase the ability to detect small, but significant, increments in the MR
expression, cells obtained from the “Monocyte-Enriched Fraction” (before the co-incubation
20  with dermis) are tested in triplicate. Cells obtained after the coincubation with dermis are tested
in duplicates. In this way, two independent sets of three and two measurements, respectively,
are statistically analyzed.
The array of two MR expression measurements at 21 hours (after the co-incubation
stage) is compared to the array of three measurements performed at time O hours. A t-test
25  analysis is performed and the significance of the difference (increase at 21 hours as compared
to 0 hours) determined at the 95-confidence level. A statistically significant increase in the MR
expression occurring in the post-incubated cells as compared to the pre-incubation levels is
meaningful, and indicates that the cell culture underwent the specific triggering needed and will

continue to develop neuroregenerative phenotypes in vivo.
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using a mcroscope with x100 objective and phase contrast, and inaged with
a digital canera. The sanple area under the cover slip is divided into 4
guadr ant swogapioguadr ant i s scanned through systemati cal IPgTiIDO2200030d
viewing the same cells twice. Cells are photographed as they conme into the
field of viewuntil 15 cells have been photographed in each quadrant. This
gives 20 pictures of 60 cells for each sanple. In each field photographed,
the focus is adjusted to nmaxim ze the nunber of granules that can be seen.
The di gil, aCAMYE@esression dss@nsferred to a conputer for storage and

subsequent alysis, Pictures of cells are anal yzed by.i e anal ysi s
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significant increase in granules follow ng incubation of the cells with
der ni simmusddlotdinciupsrgerRefulilysansharey ligands for dheiPArintegrin molesates presantagier age

colf oliamermar 1AM Grrebrseneirany ot o Eielel oo 887 o7 SBC LmitgEtd o™
phenot yRemohadytdsh s %ﬁp&@ﬁiﬁﬁ%ﬁ%@ﬁm fig Ancdetsed th the pudrahde0dt cydékifdsgINFoA- 1B
are phﬁiggraphs oﬁkglnon-gfanu atﬁg_nnnﬁgytecgggforgggncubatggn iggVé; a
gr anul , FSnBR Y Ehus shewiag taecogiglation Wi %ﬂﬂa%. 1%#1)on. lsEmerey vl

The. pubtaty eB oAl Fapelp Lot ) B ity BRSmbuts M O onal
ant i bothj@s (Vonpioakasdis rad ¢ 2eeD, tiavdivement GDidtercellulel ddhedomiblolhkedl dehlyeliur f ace

mar ker speci.fic for human  nonocyt es/ nacroph The cells are | abel ed by
chaf | eFFﬁPﬁ‘ﬁt1%PYln?ﬁ‘€PWﬁ§ré‘°&]gﬂr9p%§€‘§{$ﬁn&’ QQ%%T%&& ochr ome- conj ugat ed mAb,
and then wagheddsBoBst: thhachnagt kQBpief Gielths O™ c¥® fi9rmedied 4by S
regarded as a neasure of culture purity. The paraneter is assayed both

bef or eiramenelfbeding thé: eellsnwitib spinmercialbyevailyble spepific AT andhanglysisWith dipw

Macr oph e 2 / ich EhduBRi@NGigs houl d
be. > a0 TRy te P SRR ERPR RO dfhare B Cartir bR BMANET
expresskioan assay The nmannose receptor (MR) is a carbohydrat e-bi ndi ng
menbrane protein, which is involved in the phagocytosis of yeast cells.
Prégence of the mannose receptor on the cel

7i. Interleukin-1f assay
Production of IL-1p is a direct result of the monocytes incubation with dermis and this
cytokine is secreted by the macrophages in the final product. The IL-1pB levels are assessed
according to the following procedure: 1.4x10° co-incubated cells are transferred to a sterile test
20  tube, centrifuged and re-suspended in IMDM. The cell suspension is incubated for 30 minutes
at 36-37°C in a humidified 5% CO, incubator. At the end of the 30-minute incubation stage, the
tube is centrifuged and the level of IL-1B is determined in the supernatant by ELISA, using
commercially available kits. The results are calculated per million macrophages, determined as
CD14" cells. Results of at least 17 pg/10° CD14" cells are acceptable.
25
7j. BDNF assay
The level of BDNF was determined in cell-conditioned medium by ELISA, using
commercially available kits, e.g. Human BDNF DuoSet Elisa development System (R&D
catalog No. DY248).
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surface is determned by flow cytonetry using a comrercially avail abl e
fl uorochrome- conjugated mAb specific for the human mannose receptor. The
cells arewprsob@sed with the 15 mAb, and washed as descri Ip€t/IBép0NE30 The
fraction of cells positive for mannose receptor is considered to indicate
the potential phagocytic activity of cells as well as cell maturation. This
assay is perforned both before and after incubation of the cells. In order
to increase the ability to detect small, but significant, increnents in the
MR expr essifbimancelobdbaint aianedyits wrret iselatefVand éycubatéth mithhdedmisr ascddsaribed
(before,the -i.ncybation. 20 wth rims e tes i NLtripligat Cells
bbt af naods B REaR, Sie Sl et T hutypuloRdafte N b Sen T
thi s waynditisled medinanas Prepafidbyat-stispedingnd hilkonRasdfed eI i, 1.4 8 pRshi vel y,
are ste%ti stically analyzed. The arra%/ of  two I\/R.eéfr.es i on measurenents at
r

21 hour YNy ek DicHBation- fon SQumURs atsihbeln # SuEtdipet depubOL (&%oakPay 18F three
MEAgUr GREALS vRR MY AR AL b a@ag@qb@ f,9f ﬁﬁcg%ﬁ& neutrliZRPAAES s Snihdied Gith O Med
and the significance o% the difference %I ncréase at 21 hours as conpared to
0 hour $p WeveiM Ne@Hath¢ Hecag®dconditidesdcmedivmelvas obllsttad aBen sedivhgntatiogniff i cant

i ncrea i he MR. expressi on occupking in the post-incubated cells as
conpar e%’ ?egﬁsb)ﬁge%t}lgq‘%aﬁ@h@ziﬁ%gnﬁte_ I ufngl S ngful, and indicates that
the cell culQtbéencurd@phtuchhs NP6 Ginfl INT-1 i Besdsigd e eittsel sanslesrdihg the
continue to devel op_neuroregenerative phenotypes in _vivo.. 20 WO 03/044037
PCT/ | LOYitdtoagmmereial ELWSfa%W%%itWaH@WI%@fﬂﬁtmﬁﬂqton bet ween cel | s
isjgediated in part by famlies of adhesion nolecules. Intercellular

adhesi on nol ecules (1 CAMs) are structurally related nmenbers of the
i munogfleblll-6 mssemper gene fanily and are ligands for the (32 integrin

nol ecul es prgsent . op. 5 Ieug cytes.. L[CAM1 is e essed constitutively on
endot hel 1 af WEITe! SR hEL e G gt berBnCP T RRGRES Beloed Bt on | <
si gni f iagandf! thei atedinals adiverd tfecrpslagenee RIISAY tusikp nemnicbbikly avhilabl( Rits.and
| FN-y), thus shogwing a correlation with cell activatjon._ Furthernore,
| CAM 1 Sﬁa@tw%eéﬂlw%&mé&q By magroplaacgs afderdngubaiion is eybagicehdd1 S fpld ayer the
uptigke 1Ry FRGEIRIBICS nfdhbGhesner ve i njury (Vougi oukas et al., 2000,
I nvol venent ‘of 1 ntercellul"ar adhesion nolecule-1 in nyelin 10 recognition
by macrophages. Acta Neuropathol (Berl), 99: 673-79).
Example 8. Activated macrophages promote partial sensory and motor functional
recovery in humans with complete spinal cord injury.
In phase I clinical trial, eight patients with complete spinal cord injury (classified as
20  ASIA A according to the American Spinal Cord Injury Association), were treated with direct
injection of 4,000,000 autologous macrophages (after incubation with dermis as described in
the examples above) into the spinal cord at the lesion site. Three of them recovered motor and
sensory function and were reclassified as ASIA C. Demographic and data related to the type of
the injury are presented in Table 2. Motor and sensory scores, ASIA classifications of patients
25  enrolled in the study on admission (initial) and on the latest follow-up visit, are shown in Table
3 below. Light touch, pinprick (pain) and motor recovery are expressed as the % increase as
compared to the initial examination

According to the clinical findings obtained to date, no adverse events that could be

associated with the therapy have occurred.
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The expression of the |CAM1 receptor on the CDl4+ cells is nmeasured by

i mmunol abeling the cells with comrercially avail able specific mAb and

anal ysi s wotob/oidoewwv cytonetry. The expressi on of the | CAMPCTAR@APIIN | S
enhanced in cells after co-incubation with skin. 15 7i.Interleukin-1I/t
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product. The IL-1(3 levels are assessed according to the follow ng
procedure: hitislidgscd-dinisaleffiearydere dear @bsewadszlgmﬁg@t tsensarysteeovere abdst 20

| ncubat Gh. i 986eas, e vely RERCH ded Wik O Brenb OB MRIBR R er

t he endomfol aheeBO- m nut e i ncubation stage, the tube is centrifuged and the
| evel of IL-10 is determined in the supernatant by ELISA, using
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sui tabl e commercial ELISA assay kits fromthe sane provider of the BNDF
kit. . 10 7k. I1L-6 assay The level of IL-6 was determned in the

super nat awD 03/0440B2 nonocyt es before incubation and of thecahLed/esd
activated nmacrophages by ELISA, using commercially available kits.
Secretion of the cytokine IL-6 by macrophages after incubation is enhanced
4-15 fold over the 15 level in pre-incubated nonocytes. Exanple S

Acti vat ed nacrophages pronote partial sensory and notor functional

recovery in humans with conplete spinal cord injury. In phase | clinical
trial, eight patients with conplete spinal cord injury (classified as 20
ASI A A according to the American Spinal Cord Injury Association), were
treated with direct injection of 4,000,000 autol ogous macrophages (after
incubation with derm s as described in_ the exanples above) into the spinal
cord atlaplsd- Metop and sensoryrsgores ag AHdnslassiisatiprolpationts gpeplleddm thyy v

funeti =17 i J.d g raphic and data related to
the@t gﬂldggﬁ%ﬁ%ﬁsll{)]ﬁgb@mr%’ﬁ#é@iﬁ%@lﬁwrﬁ%ﬁz. Mbt or and sensory scores,
ASI A ¢l assi f]i cati ons

o) %Iﬁat ents 25 enrol [led in the stufly on admissio
I'a

5
(initial) and on the est | f oVl Sdrd/i S| tLigRtBudUoR | N Piahidk Scdrddeljow.
Li ght |t ouch,| pinpri¢ck Gpdd n) and notor regoveéry are explessed as the %o
increase as | conpared to the initial exan|nation According to the clinpical
findi hgs obtained tp date, no afverge evefts t{hat|coyl d{be [asspcigted with
t he t herapy |have occurred. 22 WO 03/ 04403F PC[/1Lp2/060980 ni t} al ”°si gns of
cli ni c@btigh flFeidoy-uppve beenjobservegecobb@gfi ficant s@REQIY r ECOVREMDVR sone
not or |recovery has_ been|foupd ih three, pajients, Wth Patient #l achi eving
bl addeumbert(Fenths) | sl | LateFihitia| Latest Char acflewidlSiess of t Meitighmicant s wi {h
conpl ete spilnal cord injuries who were 5Sltreated by logal |njection gf
aut ol pgoys actiyated gacrephages,HMnyh of Jaf est| Batignk Cayse afy
Neur ol ogi cal| Day of |treatmept fpl izovv-up
2 18 A | C 2] 34 70 40 | 77 92 40 | 68 70
3 15 A | C|50]55 10 54 | 74 37 53 | 76 43
4% 10 | A| AJ45(50™) -~ [52]52| 0 |48 |52 8
5** 6 A | A |50 ] 50 0 66 | 72 9 66 | 67 1
6 6 A | A |46 46 0 |49 |54 | 10 |44 | 50| 14
7 4 A | A |5 50 0 47 | 51 9 46 | 48 4
8 3 A | A |40 (50" — |50]|5 | 0 |48]|55]| 15

Relative to the initial examination. "

Intra-operative visualization revealed severe liquefaction of the cord. ="

The motor scores in these three patients are affected by upper limb injuries in additionto "~
the spinal cord injury.
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accident 23 WD 03/044037 PCT/1L02/ 00930 Table 3. Mdtor and sensory scores
and ASI A classifications of patients enrolled in the 5 study on adm ssion
(initial) and at the latest followup visit. ASIA Gade Mtor Score
Li ght - t ouchTBessresults insticatddh@cutadogons ceincubatd bymapmaerophagesexhibitovamy-
" ec o alinbUIRRG ALY donsMhibd By i 30 hsshydl FuftheriBhe Hhost Maotophaged ate

shown to promote regeneration of the CNS of humans as an example of the ability of these

cells to promote wound healing in other tissues.

Example 9. Efficacy of administration of cultured macrophages as a therapy for acute
myocardial infarction

The following protocol is used to test the effect of activated macrophages in two groups
of Sprague-Dawley (SD) male rats weighing 300420 grams (Harlan Laboratories, Israel]:

10 Group A (12 rats) rats are treated with a 25 pl suspension containing 2.5 x10° macrophages and
DCCM1 medium, and Group B (six rats) rats are treated with 25 pl of DCCM1 medium only.

The activated rat macrophages are produced in accordance with the procedures as
described herein or as described in US Patents No. 5,800,812, No. 6,117,424 and No.
6,267,955, Prior to administration, macrophages cultures are tested for purity and activity by

15 flow cytometry.

Myocardial ischemia is induced in the SD rats by ligation of a coronary artery. The
resulting necrotic tissue has an approximate volume of 50 mm®>, which is approximately 6-fold
the size of the spinal cord stump that we usually treat in other experiments with about 400,000
activated macrophages suspended in 5ul DCCM1 medium.

20 The activated macrophages are implanted in the SD rats in a blind fashion, by the
surgeon. An approximately sixfold dose of activated macrophages is used in comparison with
the amount of about 400,000 cells used to treat rats after spinal cord transection. Therefore, an
extrapolated total effective dose of 2.5 million activated macrophages suspended in 25pl
DCCMI medijum is divided into 5 doses and injected into the myocardium immediately after

25  induction of the infarct: one injection in the center of the infarct is performed followed by four
additional injections at the border between the infarct and the healthy tissue. The injections are
performed with a Hamilton syringe, through a 22G needle. Animals are left to recover in the
animal’s room, allowing free access for eating and drinking, and in a 12/12 h light/dark cycle.
Follow-up of the results is continued for 6 weeks. Survival rate is a key parameter in this study.

30 Assessment of the results is done in a blind fashion, Histological evaluation is

performed on cross sections from the left ventricle (LV) to assess infarct area, LV cavity
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Rel ative to the initial examnation. * Intra-operative visualization

reveal ed severe |iquefaction of the cord. ** The notor scores in these
three patients are affected by upper linb injuries in addition to *** the
spi nal diammeterj MLy . m@4 and® B8I20M4B8T triRBTonhd §2ihed SI3ks. TUNEE staged|slides ardi cat e
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exanple of the ability of these cells to prongte wound healing in other
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Spr aguepcifonmedyon(e8E) paraineter.at s wei ghi ng 300120 grans (Harl an Laboratori es,
Israel]: 10 Goup ,4 (12 rats) rats are treated with a 25 gl suspension
containing 2.5 x106 nmacrophages and DCCM nedium and G oup B (six rats)
rats are treated with 25 1 of DCCM nediumonly. The activated rat

macr ophages are produced in accordance with the procedures as descri bed
herein or as described in US Patents No. 5,800,812, No. 6,117,424 and No.
6, 267,955, Prior to adm nistration, macrophages cultures are tested for
purity and activity by 15 flow cytonetry.
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Myocardi al ischema is induced in the SD rats by ligation of a coronary
artery. The resulting necrotic tissue has an approxi mate volune of 50 mm8B,
whi ch i s wppsoxiosately 6-fold the size of the spinal cor@c3iuegoopdvat we
usually treat in other experinents with about 400,000 activated

macr ophages suspended in 51 DCCM nedium 20 The activated nmacrophages are
inplanted in the SDrats in a blind fashion, by the surgeon. An

approxi mately sixfold dose of activated nmacrophages is used in conparison
with tCleABM®uUNnt of about 400,000 cells used to treat rats after spinal
cord transection. Therefore, an extrapolated total effective dose of 2.5
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performed on each paranmeter. 26 WD 03/044037 PCT/1L02/00930 CLAIMS: 1. A
pr ocesdhgBpdiyMeantanuf act ure of human nononucl ear phagocytic | eukocyt es,

Conprising: (i) LohAhbe HRORCHE RSsultiMyoPh@Rsh ARTRIsRatRfn. @n 1 ndi vi dual
and suspending the
2. A process according to claim 1, wherein in step (ii) processing of the human skin segments is
carried out by freezing skin fragments from the individual, thawing and soaking the skin
fragments with a washing solution consisting of medium and antibiotics, cutting into segments
20  before removal of the epidermis, thus obtaining dermis segments of about 0.1 to 5 cm?,

preferably about 0.5 to 2 cm”.

3. A process according to claim 2, wherein the dermis segments are transferred to a sterile
container and are immersed in a medium containing antibiotics, the container is introduced in
25  an ultrasonic bath containing de-ionized water and sonicated, the sonicated dermis segments
are then soaked in fresh medium containing the same antibiotics, and rinsed with fresh medium

in the absence of said antibiotics.

4, A process according to any one of claims 1 to 3, wherein said medium is IMDM or RPMI

30 1640 and said antibiotics are ofloxocin, vancomycin and gentamicin,
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5 nonocytes in a suitable nmedium (herein "the nediunt); (ii) processing
skin segnents fromthe sane individual, renoving the epiderm s, sonicating
the dermwolggm®sts in the mediumin the presence of anti IPCoIIL@0IBoaki ng
the sonicated derms segnents in the fresh nmediumin the presence of
antibiotics, and rinsing wwth the fresh nediumin the absence of
antibiotics; 10 (iii) coincubating the nonocytes of step (i) with rinsed
derm s segnents of step (ii); (iv) renoving the derms segnents fromthe
i ncubat3. dnpaeess acwrdingl tes edinminwherginttheederplin seigmeuts et $onadated imen olttasdmar
phagocyti.c.l.eukocyt es rifugation; (v) washing and resuspendi ng the
acti va%lbeallt a%hﬁﬁe@@%{%cgr()fgéé@%zﬁ c |l eukocytes in the nmedium and 15 (vi)
evaluating the culture for its suitability for human admnistration. 2. A
process according to claiml, wherein in_ step processi ng of the human

ni, .step (i) .
skin sdymeNpeess according tosdpin oy Whgrery g step kil &g Ipcybatigelihe mopegytes dth the
i ndigvi : 1 | &k r p i | ution
cons, sto Re SRR, BB O o S R 8 58 4T85
r enov alhoofs, imhee pegliechblyndpsto 24thesrsobt ai ni ng dermis segnents of about 0.1 to 5
cn2, preferably about 0.5 to 2 cnR. 3. A process according to claim 2,
wherein the derm s segnents are transferred to a sterile container and are

| mer sed A Pro@esIR@GLodinG OBtk NinB bfaMimPi10bi 6 Swhekdif RO RloAbERSs dnd th&liE@dyced in
25 an ultrasoni c bath containing de-ionized water and soni cated, the

soni catSegmeds #P sulglagadhit s are then soaked in fresh medi um containing the
sang antibiotics, and rinsed with fresh medium in the absence of said
antibiotics. 4. A process according to any one of clains 1 to 3, wherein
sai d nmdiAiprocesd bEddrding RPMIaim30, Whd@inaid stepi (@) aistudsenginee®d askin of ltivx@ei n,
vanconyci.n an ent am'lci n Zi.V\D 93}491{1)4403 . PCT/1L02/ 00930 5. A process
accor di HEIFBCEIKER Ui valef 43 wer insfrad gehumag WSare sonicated in an
ultrasonic bath at the frequency of 35-40 kHz. 6. A process according to
claim1l, wherein in step (iii) the incubation of the nonocytes with the 5
der ni s %S yRioRES dcsord@mgrioeanyoute aft claipe ik to38- whaeinninayiera (b g Haitebibity 96 C02,

For suP Hufhar? dministration of the activated human mononuclear phagocytic leukocytes is evaluated
by at least the following tests: (a) sterility; (b) cell viability; (c) bacterial endotoxin test; (d)
Gram staining; (e) cytoplasmic granules count by morphometric analysis; (f) presence of

CD14" cells; and (g) level of secretion of IL-1p.

20 10. A process according to claim 9, wherein the suitability for human administration of the
activated human mononuclear phagocytic leukocytes is evaluated further by one or more of the

following tests: mannose receptor expression, ICAM-1 expression, IL-6 and BDNF secretion.

11. A process according to any one of claims 1 to 10, wherein the produced activated human
25  mononuclear phagocytic leukocytées exhibit at least the following characteristics:
(a) sterility of 14 days;
(b) culture viability of at least 80% using the Trypan Blue staining exclusion method;
(c) less than 200 Eu/ml in the bacterial endotoxin test;

(d) no evidence of bacteria on Gram-stain;
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hours, nore preferably up to 24 hours. 7. A process according to any one of
clains 1 to 6, wherein the nonocytes and the derms segnents are

aut ol ogouw0 03044837 A process according to claim1, wherei nPCA/IEQ28P930i i)

ti ssue-engi neered skin or tissue- engineered skin equivalent is used

i nstead of human skin segnents. 9. A process according to any one of clains
1to 8, whereinin step (vi) the suitability for 15 human adm ni stration
of the activated human nononucl ear phagocytic | eukocytes is evaluated by
at | east thée)ftyl inowhagetrissanslysisayt lsase 25%oi afjthe st granhlay pellsi shpwyat lqast 4
bacter%&&wggg tOﬁln test; (d) Gamstaining; (e) cytoplasmc granul es

count lofret ri c anal ysis; (f) presence of CD 14+ cells; and (Q)

| evel of sech et leasd 40%, plefekatily 68% ok @nord) op thieaeHsara @DIddiosigive ECPD 1 41 )k,
wherein the suitability for human admi nistration of the activated human

nononucl ear (@rbysEshal dL+ Hhrigdyeed byithe cellaisghicast If/ne We CI 66ls- or nore of

the; follow ng tests: mannose receptor expression, |CAM1 expression, IL-6
and BDNF secretion. 11. A process according to any one of clains 1 to 10,
wher ei 2t Aeprpcesd reddingt fovelhiad 1hymwhereSthagrodeed eativaidthjmoypt nonbewkacyt es

exhibit  at |east. the follow.ng characteristics: . sterility of 14 days;

by culitasy 1 Bhiey e Mg it Soeaoame of B TSivint SHRfF I8 o1 i ni ng

excl usi on nmepRae activabed defls Shdw arstaAidiealiy/sighificant idEreRRCHhahé alanfiid eéRyion t est:;
(d) no evidence of bacteria on G amstain; 28 WO 03/044037 PCT/1L02/ 00930

(e) by oplicpiNECPIPatRaIty 8pactyated appocyseufremn whird theserigipaledil ar cel | s show
at ({\east 4 r 5 At 90, :0r, I 9 re, of
thdOoat s ar® BT aREss HiLIGAYH ity R, ebohiburPiafeaf BRI Soty pPRIRR
pr oducedObyhighe; cel |s is at |east 17 pg/ 106 CD14+ cells. 5 12. A process
according to.¢laimll ' he produced actj ¥ +hunman nonucl ear
phagocytic ﬁ%ﬁf&@ ?§§h¥%ﬁﬁ%§#£éiﬂﬁbﬁgﬁﬁﬁﬁngvnﬁ%té%gﬁ%tﬁéﬂgﬁmfgmﬁng
charact er i s{it)aBe secretion of IL-6 by the activated cells is about 4-15 fold in comparison to the
IL-6 secretion by non-activated monocytes from which they originated.
15

13. A culture of human mononuclear phagocytic leukocytes whenever obtained by the process

of any one of claims 1 to 12.

14. A culture of human mononuclear phagocytic leukocytes, at least 25% of the most granular

20  cells showing at least 4 granules per cell under the phase microscope.

15. A culture of human mononuclear phagocytic leukocytes according to claim 14, wherein at

least 40%, preferably 60% or more, of the cells are CD14".

25  16. A culture according to claim 15, wherein the level of IL-1[3 produced by the cells is at least
17 pg/10° CD14" cells.

17. A culture of human mononuclear phagocytic leukocytes according to claim 14, exhibiting

at least the following characteristics:

30 (a) sterility of 14 days;
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(h) the activated cells show a statistically significant increase in the
mannose receptor expression in conparison to non-activated nonocytes from
whi ch t heyomsiogioaat ed; 10 (i) the cells express the | CAM PCTACeoaso w t h
geonetric nean fluorescence of about 200 or higher; (j) the cells secrete
BDNF at a | evel higher than 10 pg/ 106 CD14+ cells; and (k) the secretion of
IL-6 by the activated cells is about 4-15 fold in conparison to the [|L-6
secretion by non-activated nonocytes fromwhich they originated. 15 13. A

cul ture of Keybureonanlity of at legh 80Bayingthd BrykacBlve stamiegexciusionbbathoted by t he

process of ne |, aj 1, to 12 14.. ul ture of human nononucl ear
phagocyti c I@H%&%’ﬂne@{)ﬁ m]l g@%‘f baf%%ag?ndf)?ﬁ’émﬁﬁgtt granular 20 cells show ng
at | east 4 gdaduvidenpest taelelia dndRimishé;phase m croscope. 15. A culture of
human rmnonucjl ear phagocytic_ | eukocytes according to claim 14, wherein at

| east 40% PPPmambomst, rlygisy at legt 2pHeolctbe mosh geanyar gellsshowent leaastd| t ur e
accar dighg iR pef @I 15, wherein the level of IL-1 (3 produced by the cells
is at l'east 17 pg/ 106 CD 14+ cells. 17. A culture of human nononucl ear
phagocyti c (Reklses %, pretoably 66% @ nuirgiofittdelle i t4 prgitiva CDE4SL ariche

T 102/ 006300 (9 Tl T v hselp s | PR gehe Trypan B ue

st ai ning exclusion nethod; (c) less than 200 Eu/mm in the bacteri al

endotoxin test; (d) no evidence of bacteria on G amstain;, (e) by
nmor phorkst ¢4 eulaia oy duman gronoandearommgesytic Heukopwies gecordiharto slih sl 7s fiotheat

| eggt B..gr e . . 40% preferably 60% or nore, of
thac eﬁ”ﬁgﬁé%%t’?@°%o‘§fﬁ%e%’ll°w%°f%5ﬂ°'{e%?§§°%u (g) the level of IL-1(3
produced by (it)hbe aetivated ellathdwe astatiticaflg/slddidabtl hereasd inghe hBinnde eedeprot e of
human nmononucl.ear phagocytic | eukqcytes acgor di ng Lo cl. ai md17, further
expression in comparison to non-activated monocytes from which they originated;
(1) the cells express the ICAM-1 receptor with geometric mean fluorescence of about
200 or higher;
15 (j) the cells secrete BDNF at a level higher than 10 pg/10° CD14™ cells; and
(k) the secretion of IL-6 by the activated cells is about 4-15 fold in comparison to the

IL-6 secretion by non-activated monocytes from which they originated.

19. A cellular therapy preparation comprising activated human mononuclear phagocytic

20  leukocytes according to claim 13, and a pharmaceutically acceptable carrier.

20. A cellular therapy preparation comprising activated human mononuclear phagocytic

leukocytes according to any one of claims 14 to 19, and a pharmaceutically acceptable carrier.
25  21. A cellular therapy preparation according to claim 19 or 20, for wound healing.
22. A cellular therapy preparation according to claim 21, for healing of chronic skin ulcers.

23. A cellular therapy preparation according to claim 19 or 20, for promoting axonal

30 regeneration.

30



10 exhibiting one or nore of the follow ng characteristics: (h) the
activated cells show a statistically significant increase in the mannose
recept or wexpHe®si on i n conpari son to non-activated nonocycegdLévmasonhi ch
they originated; (i) the cells express the |CAM1 receptor with geonetric
mean fluorescence of about 200 or higher; 15 (j) the cells secrete BDNF at
a |l evel higher than 10 pg/ 106 CD14+ cells; and (k) the secretion of IL-6 by
the activated cells is about 4-15 fold in conparison to the [|L-6 secretion
by non-2dc®i eelitled theoapy @yerasationawsating o tlhaiy 28y fogiprranaihg akOnal Aegrewihud e

h J .ati i Si [ h I h [ 20
| ok ooy PR By SPARE 1010 Sl RSOy MR ler B 8. Eepi b o

carrier. 20. A cellular therapy preparation conprising activated hunan
nononug| ear phagocytic | eukocytes, accor di nzg to any agne of clainms 14 to 19,
and a gha éﬁf thesnyyprepagiipnagscarding tpickim 245 svherein paid dpipgy igin theesp

pregar gblpn according to claim19 or 20, for wound healing. 22. A cellular
t herapy preparation according to claim?21, for healing of chronic skin
ulcers. 23. A cellular therapy preparation according to claim19 or 20, for

i |3 ati on .30 WO 03/044037 PCT/| .02/,00930 24. A
Cel 10l 257 ¢h TR ety PFREHOL B e M g th B S AP E Bt T e e

r egr owtriecidtit esue injagegyofaiyodhsiemsdfaichied. results in or is acconpani ed by
axonal damage in the CNS. 25. A cellular therapy preparation according to
claim?24, wherein said injury is in the spinal 5 cord. 26. A cellular

t havapy7pr RAAAS O ARG AGndl SoEdRlalibd % Gh igred” Pindl SINCLN IARHRY U Of
necrotic tissue in cases of nyocardial infarction. "10 27. A net od
pr onot icABPENDS almirdgjeniey tot sadh individnali anj effestive pinnuit afoz dultdre axfi autedogonsiual

ticngprision atlmitigen vl effstives ekt ot i ]
cul T ur S FRLRE! RkebyRTlehosdits e Ehe ekl S5 e BTREdy B0

accor dicaljultuctherayy peparadoncdcadrdingha claim 180020.a cel | ul ar t herapy preparation
according to claim19 or 20. 15 28. A nethod according to claim27 wherein
the cells are admnistered into the spinal cord

15 28. A method according to claim 27 wherein the cells are administered into the spinal cord

parenchyma at or near the site of injury or intravenously.

29. A method of wound healing, comprising administering to a patient in need an effective
amount of a culture of activated mononuclear phagocytic leukocytes according to any one of
20  claims 13 to 18 or a cellular therapy preparation according to claim 19 or 20, into the wound or

intravenously.

30. A method according to claim 29, for healing of chronic skin ulcers such as in diabetic
wound ulcer and chronic leg ulcer,

25
31. A method of reduction of the volume of the necrotic tissue in cases of myocardial infarction
comprising administering to a patient in need an effective amount of mononuclear phagocytic
leukocytes according to any one of claims 13 to 18 or a cellular therapy preparation according
to claim 19 or 20, into the myocardium in situ, preferably relatively early in the process of the

30 infarction, or intravenously.
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parenchyma at or near the site of injury or intravenously. 29. A nethod of
wound heal ing, conprising admnistering to a patient in need an effective
anount ofwe os408T e of activated nononucl ear phagocytic | @CrATYX@S30
according to any one of 20 clains 13 to 18 or a cellular therapy
preparation according to claim19 or 20, into the wound or intravenously.
30. A nethod according to claim?29, for healing of chronic skin ulcers such
as in diabetic wound ulcer and chronic leg ulcer, 25 31. A nethod of

r educt i 3¥n Aofethhé acapirding toanyt hiee odaiotsiZy toiddswherein seislsmenaifuclyophagatiytt

i nf arctlie n csp%grits!g% adm nistering to a patient in need an effective
anount 0 ﬁ%tﬁo aére Bﬁ‘lagocyti ¢ |leukocytes according to any one of clains
13 to 18 or a cellular therapy preparation according to claim19 or 20,
into the nyocardiumin situ, preferably relatively early in_the process of

the 303 nf &eted dor, despniamination 9b skinyissup whigh gamprises senipeting skipfissoodna 32. A

et Bod QEANE FeliEnt i (R Me QA6 Hf anfibRiiBE 27 to 31 wherein said nononucl ear

phagocytic | eukocytes are autol ogous. 33. A nethod for decontam nation of
skin tissue which conprises sonicating skin tissue in a 5 suitable nmedium
![ Ret 2%32! f@gelgﬁlgd gécoa é*t;;:gﬁo:c %tlilmcgizwﬁé'ein%en&&nht?s%ug & %rrn(lills.ng to claim 33 wherein
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