WD 96/ 29394 PCT/ US96/ 03621
METHOD FOR TREATI NG TUMORS BACKGROUND_OF THE INVENTION 5 This application
is a continuation-in-part application of U S. patent application Serial No.
08/ 406, 388, filed March 17, 1995. 1. Field of the:lnvention 10 This

i nvention relates to methods for inhibiting tunor cell proliferation. Mre
particularly tQigoghtaegntion relates to a nethod for inhibitincpcrgEnszel !
proliferation by enhancing the patient's ability to respond i munol ogically
to the tunor. 15 2. Description of Relatqd Art Traditional therapies
have done little to alter the outcone for patrents wi th high-grade brain
tunors, such as gliobl ast omasMETHODRR @’mjmumrs such as
systenmi ¢ nel anoma, and cancers of Patients with
.resectable primary tunors generally experience recurrence of the tunor

wi thin one year radiation. Oten these
tunors progress %EJFGHW Sﬁmmﬂﬁ conventi onal therapy.
Thus, there is the need to devel op new nodes of therapy for these deadly

tunors. 25 A new fam |y of cancer therapies devel oped in recent years are
based on i mmun®t hﬁnxapypplicatlganesaa caontinuationvinipart hamdwatlentaﬁeU&epafentV\o

ine. Syst em t o SRPREROn e oy 090635, FET MO 183h1"s o [he pati ent
are renoved and acti vated by in vitro techniques to produce anti-cancer 30

activity, and the activated cells are then systemcally reintroduced into
t he 1. Field of the Invention

10 This invention relates to methods for inhibiting tumor cell proliferation.
More particularly this invention relates to a method for inhibiting tumor cell
proliferation by enhancing the patient’s ability to respond immunologically
to the tumor.

15 2. Description of Related Art

Traditional therapies have done little to alter the outcome for patients with
high-grade brain tumors, such as glioblastomas, and many other types of
tumors, such as systemic melanoma, and cancers of the head and neck.
20 Patients with resectable primary tumors generally experience recurrence of the
tumor within one year after surgery, chemotherapy, or radiation. Often these
tumors progress rapidly, with or without further conventional therapy. Thus,
there is the need to develop new modes of therapy for these deadly tumors.

25 A new family of cancer therapies developed in recent years are based on
immunotherapy. In general, tumor immunotherapies take one of two
approaches: 1) various techniques are employed to activate the patient’s
immune system to attack the tumor; or 2) the lymphoid cells of the patient
are removed and activated by in vitro techniques to produce anti-cancer

30 activity, and the activated cells are then systemically reintroduced into the
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patient. The clinical effectiveness of these various types of immnotherapy
are being evaluated in patients with different types of cancers. However,
one of the mmjor problens associated with both of these types of

i mmunot herapy is toxicity observed when i munot herapeutic agents are

admi ni stered g Yeews cal ly. A nmethod devel oped to avoid this pcgisedna¥arl S
i ntral esional adm nistration of inmunotherapy, for instance by injection
directly into the tunmor. Intral esional adm Bistration of various forns of
| mmunot herapy to cancer patients does not cause the toxicity seen with
system ¢ adm ni stgafichO"TRE clmmn@ﬁ%ﬁtﬁeséwmﬁhﬁﬁéﬁbﬁﬁhﬂoth erapy
Lynahoki ne Res. 6:45, 1987; H 10 Rabinow ch, et al Cancer Res. 47: 173,
.1987; S A Rosenmyemgmm@dnmmmwﬂntkmms of nancers. FHowever; ond .

Int. J. Ca 3 9, 198 R t t t th t f
ani i s w ¢t ot B alot ble A erintet Mid) poB ﬁ? S visd of JrEBiEg ”T"J“'gfei‘aﬁy"“ °
di fferent cytoki neseRahgNGhtervis Jvﬁenlmuﬁﬁmﬁ @PgH!

response. The cytoklnes are believed to |nduce ex set o reactlons
i ncluding: a) $ ncystesucallyx priesnitbod leveloped tartvoglaﬂus tb;ucltmfisamtmlesmmahnd

infiltrati f the.tu h_host d.cells t f ot
Speci 11 . i muni ¢ JRIRTA OB | NeathYRPy doh &%@z.%ee Gtrecii fito ey oo
anti -t umor effeCttEﬁxloFE‘IHﬁﬂbﬁ al Ythintst@sioh dPvatid tﬁ%ﬁa\‘fﬂy to

al though this te que may ultimtely prove use uI ecause It
extrenely costly enndertpammscdwmbngnusem mmniycseem mthrsyytehnc hdnnmmtxon

Studi es in experinental animals shqw chroni¢c 25
rel ease of cytoki"rﬁ ﬂcégﬂéré“ﬁ ‘%’dﬁﬁ@lea!' k%i’ﬁt @tgﬁér {)é Bddnse
10 Rabinowich, et al., Cancer Res. 47:173, 1987; S.A. Rosenberg, et al., Science
233:1318, 1989; and G. Pizz, et al., Int. J. Cancer 34:359, 1984).

Recent studies indicated that immunization of animals with tumor cells that
were genetically engineered to secrete different cytokines enhanced the
15 induction of a therapeutic immune response. The cytokines. are believed to
induce a complex set of reactions including: a) increased expression of tumor
antigens; b) inflammation and infiltration of the tumor with host lymphoid
cells; c) induction of tumor specific immunity; and d) activation of both
nonspecific and specific host anti-tumor effector mechanisms, which destroy
20 the tumor. However, although this technique may ultimately prove useful,
because it is extremely costly and time consuming, its application may be
limited. '

Studies in experimental animals (primarily mice) show that the chronic
25 release of cytokines within a tumor may induce a host anti-tumor response
and tumor regression. Repeated intralesional injection of cytokines such as
Interleukin-2 (IL-2), Tumor Necrosis Factor (TNF) and Interferon-y (INF-y)
has been shown to cause regression of cutaneous sarcomas (S.P. Creekmore,
et al., Resident and Staff Physician 34:23-31, 1988; P. Greenberg et al,
30 Basic and Tumor Immunology (R. Herberman, ed.) p. 302, 1983; E. Grimm,



and tunor regression. Repeated intral esional injection of cytokines such as
Interleukin-2 (11-2). Tunor Necrosis Factor (TINE)L _and Interferon-[err]
(INF-[err]) has been shown to cause regression of cutaneous sarcomas (S.P.
Creeknore, et al., Resident and Staff Physician 34:23-31, 1988; P.

G eenberg et al., 30 Basic and Tunor |nmmunol ogy (R Herberman, ed.) p.
302, 1983; E. wologhdzes WO 96/29394 PCT/US96/03621
PCT/ US96/ 03621 3 et al, Lynphokines, 9:279-311, 1984; G Forni, et al.,
Lynphoki nes 14:335- 360, 1987). It has al sogbeen shown that injection into
a tunor of the animal's tunor cells that have been genetically engi neered
to secrete cytokigred., Iyniphakinks, 4279-811,1984-GaFdrds anall, ymiphokines 141335-
Colony 5 Stinulating Factor (GWCSF) w |l induce host, anti-tunor i|nmunity
(E. Feron, et al.3602198730, It3has glso beemoshawn thatyiniectioncinteya. tumpr of dhe

254:713- 716, 1991. A, Ascher tal.,. J. ,of |y 146, 322 7- 3234 91).
These | atter res g‘ﬁ]ﬁé@"ﬁ’éeﬁe@b@tnwee\ygﬁni%ﬁgﬁyﬁm%r@ﬁ%t
were previously té}%ﬁﬂés tsﬁcl*i’ehanD-‘Z', MOUIOFNR %ndlgrahulﬂcy&e(iﬁon&iyt@'(-‘.oléﬁmcer

| mmunol ogy and_I miunot herapy 34(5 7349, 1992) have shown in rafs that
al | ogenei ¢ | ynpholtimulatingnkactor, nowill dnduce shosp anti-ymer ivamunitni(Bi ¢

o1 obl ast o, 1 n EFveRat ale &0 8 3efhes, 18801 ColfibAk) @ aleibngs 2547125

cells from Wst ar7f6¥l§9¥‘?{\?.&s@h&%€ﬂ.ﬂ Dt 6f Brmihol 1968257-8934, 91y aiTheke!MOr S

in the Fischer rat. I'niralesional injection of normal Wstar spléen
latter resuits have been obtained even in treatment of tumors that were

previously thought to be non-immunogenic.
10 B
J.M. Redd, et al. (Cancer Immunology and Immunotherapy 34(5):349, 1992)
have shown in rats that allogeneic lymphocytes sensitized against donor
alloantigens can inhibit tumor formation when co-injected into the brain of
a rat with 9L glioblastoma. In a separate study, both normal and alloimmune
15 spleen cells from Wistar rats were injected into established 6-day T9 brain
tumors in the Fischer rat. Intralesional injection of normal Wistar spleen
cells from Wistar rats, previously immunized against Fischer alloantigens,
cured the tumors in 50% of the Fischer rats. In contrast, untreated animals
and non-responders died within 30 days. Survivors appeared completely
20 normal and intracranial injections of allogeneic cells into normal rats caused
no detectable change in behavior or survival over a three month period.
Histopathologic examination of brains from treated tumor bearing animals
revealed: a) mononuclear cell infiltration, massive tumor necrosis beginning
at 2 to 4 days and total tumor destruction by 15 days; or 2) cellular
25 infiltration, early tumor destruction and then tumor regrowth progressing to
death of the animal. No damage to normal brain tissue was evident at any
time in these animals. Tumor regressor animals developed systemic
immunity, for they proved totally resistant to intracranial rechallenge with
viable tumor. Although these results in rats are of interest, their value in

30 reasonably predicting what would be seen in a highly unrelated species, such



cells fromWstar rats, previously inmunized against Fischer alloantigens,
cured the tunors in 50% of the Fischer rats. In _contrast, untreated ani mals
and non-responders dired wthin 30 days. Survivors appeared conpletely 20
normal and intracranial injections of allogeneic cells into normal rats
caused no detectabl e change in behavior or survival over a three nonth
period. Hi stopgy $4C exam nation of brains fromtreated tu '

ani mal s reveal ed: a) nononuclear cell infiltration, massive tunor necrosis
beginning at 2 to 4 days and total tunmor desiruction by 15 days; or 2)
cellular 25 infiltration, early tunor destruction and then tunor regrowth
progressing to degfly Rimbhe is Nighy - quéstisbRI $n view 06 THe Béﬂidbr&blé%ﬁcié@s
evident at any tinme in these aninals. Tunor regressor animals devel oped
system ¢ i muni t ydiviersityt whigh exists; @spagially with mespeat 4o thet immunolegical response
rechal l enge with viable tunor. Although these results in rats are of

I nterest, their vip 9% 30 reasonably predicting what would be seen in a
hi ghly unrel at ed speci es, such WO 96/ 29394

PCT/ US96/ 03621 4 as a human, is highly questionable in view of the

consi der abl e specHmmah glioma (patients ovitle Jocalized arxbsurgically accessible tpmars are t he

and surghcally ac UG SRR R imRalesiognLmEaRY. dVoRiple PRasel Sudigh
been repor o emplogal IRAE, Wi Binigs nave it (BT biholyitk Ihtrtfgy (0°
| ynphocyt es acti virmphinisrofidutslogoas peripheral blood lymphocytes activated ir vitro with
IL-2. While little clinical effect was noted, negative side effects were few
10 and occurred only when excessive levels of IL-2 were co-administered with
the cells (K.S. Jacobs, et al., Cancer Res., 47:2101, 1986; R. Merchant, et al.,
Newrosurgery 23:725, 1988). Studies of these patients revealed that survival
correlated directly with the ability of implanted cells to secrete the cytokine
TNF. The discovery of inhibitors for both TNF and IL-1 in the serum or

15 tumor cyst ﬂuid,. and in primary cultures of the tumors from these patients

suggests the tumor cells surround themselves with agents that block the host
anti-tumor response. These inhibitors may prevent cytokine activated
implanted cells from remaining active in the tumor long enough to cause its
destruction. This concept is supported by findings in brain tumor studies in

20 rats. When IL-2 active lymphoid cells were implanted into C6 and T9
glioma brain tumors in Wistar and Fischer rats, respectively, histopathologic
examination revealed the implanted IL-2 activated lymphoid cells only
remained in the tumor site for 4 to 6 days (W. Carson et al, J of
Immunotherapy 10(2):131-140, 1991).

25
The mechanisms operative in causing tumor regression in the animals treated
with allogeneic lymphoid cells include a graft vs. host and host vs. graft
reaction in the tumor site. These powerful immunologic reactions may
stimulate high levels of endogenous cytokine production in the tumor,

30 overcome local levels of cytokine inhibitors, and presumably stimulate



IL-2. Wiile little clinical effect was noted, negative side effects were
few 10 and occurred only when excessiyve levels of 11-2 were
co-admnistered with the cells (K S. Jacobs, et al., Cancer Res., 47:2101,
1986; R Merchant et al., Neurosurgery 23:725, 1988). Studies of these
patients reveal ed that survival correlated directly with the ability of

i mpl ant ed cel | wolognowgr et e the cytokine TNF. The di scovery of mornsestses
for both TNF and IL-1 in the serumor 15 tunor cyst fluid, and in primry
cultures of the tunors fromthese patients sgiggests the tunor cells
surround thensel ves with agents that block the host anti-tunor response.
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remed ning active in the tunor |ong enough to cause its destruct Thi s

concept is supporP%@'“Wofﬂﬁ&ﬂh’gsmmm‘&'fﬁmmﬁ'&%ﬁf to %F@lsm%en

I L-2 active | ynmphgjQ
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| munot her apy $0( sybjects -sufficientotp e gonsi Heetives i "éﬁ)éﬁ’e&m‘% ?fwheamu ng
tunor regression bxm%e animals treated with allogeneic |ynphoid cells
include a graft v 5t and host vs. graft reaction in the tunor site.
These powerful imunol ogic reactions may stinulate high | evels of
endogenous cytokine production in the tunor, 30 overcone |ocal |evels of
cyt oki ne i nhi bi t oTherefiore, inwicwrafithe limitations ofthe prian agts newznd better methods

PCT/US96/ 03621 o treating mammalian tumors are needed. In particular, new methods of

10 intratumor immunotherapy are needed for human cancer patients for whom

regression of an individual solid tumor could prove life saving.



5 infiltration, recruitnent and activation of both specific and
non-speci fic host anti-tunor activity. The tunor_regressor aninmals were
found to be resistant to tunor rechall enge. However, it has heretofore been
unknown whet her any treatnents based on sim | ar nmethods woul d achi eve ,
simlar results in human 5 subjects sufficient to be considered effective
in the treatn&ahdg&ngynan tunors. Therefore, in view of the | pprhabd@den Of
the prior art, néew and better nethods for treating mamualian tunors are
needed. In particular, new nethods of 10 inkratunor inmunotherapy are
needed for human cancer patients for whomrégression of an individual solid

wasgg%gegioé%wygmmmg present invention provides a

met hod for inhibiting tumors in manmals. In the general practice of this
i nvention, the t

: r patient's, peripheral b]o 5 nonucl ear .,cell s (PBMCs
are co-cul tured i %P H‘Bv?mﬂﬁdgl"'g‘ ﬁ??M%&E&E’M@%&W&Fth :
heal thy |YMPhocy!gsng Gehdraf pfabfce of MY BRentit] Phe nibice fatiet's petiidrdl YGHRP! ©

donor. Preferably the“normat |ynphocytes are om a donor t he
t unor pati ent,5 ansiopomickearbéellst (RBMGs)rare Icprqultnesd &5 vire tohindicecd Mmixed

| eukapheresis fromwhole blood. During co-.10 culture the allogenic donor
| ynphocyt es are SYBPDIOEYS| ¢ %W%Wé‘g larg‘&hxslmﬁecm feriyed;fram a normakns .

The mixture of 1igm3l hapehbiydncMidlencic ddr. P PréfeBibly the normal lymphocytes
| are from a donor unrelated to the tumor patient, and preferably the normal
lymphocytes are obtained by leukapheresis from whole blood. During co-

10 culture the allogenic donor lymphocytes are specifically activated against the

patient’s alloantigens. The mixture of live alloactivated donor and patient

lymphocytes produced by mixed lymphocyte culture are referred to herein as
"MLCs." The MLC activated cells produce a mixture of cytokines which -
have been shown to induce a primary immune response in vitro. In the
15 treatment of glioblastoma, for instance, the patient is a human and the
alloactivated lymphocytes are surgically implanted into the patient’s brain at
the primary tumor site, optionally together with the ﬁatient’s PBMCs from
the co-culture as a MLC mixture, to induce the patient’s immune system to
attack autologous tumor celis. In the treatment of other types of tumors, the
20 MLCs are injected into a tumor site, site of metastases, or body cavity, such
as the peritoneum. Optionally, the MLCs are administered peripherally, such
as at a non-primary tumor site, in the treatment of tumors other than
glioblastoma. '

25 In one embodiment of the invention, the alloactivated donor lymphocytes
obtained by co-cultivation with patient-derived lymphocytes are isolated
from the MLC mixture and administered intralesionally as an implant placed
directly into the tumor of a patient desiring protection against recurrence of
a tumor, for instance in the proximity of a surgically debulked tumor, or

30 desiring treatment of an inoperable tumor. Altemnatively, the alloactivated



| ynphocytes produced by m xed | ynphocyte culture are referred to herein as
"M.Cs." The M.C activated cells produce a pmxture of cytokines which have . .
been shown to induce a primary imrune response in vitro. In the 15
treatment of glioblastoma, for instance, the patient is a human and the

al l oactivated | ynphocytes are surgically inplanted into the patient's brain
at the primarywobstResesi te, optionally together with the patienpcfuddeiiedn
fromthe co-culture as a MLC m xture, to induce the patient's inmune system
to attack autol ogous tunor cells. In the treptment of other types of

tunors, the 20 MCs are injected into a tunor site, site of netastases, or
body cavity, suchdgfiod Fenptokcyiesean be adidinisterdd periphefallylif treatrRert @fatufiiop, ed
peripherally, such as at a non-primary tunor site, in the treatment of-
tunors ot her thansuth abatas seeendaryor metasgtatic mmersitee rin aspthen embeodimentothe t he

al | oacti vated donogy | hocyt bt aj ned by co-cul i vati on,w t h .

at | ent - der [ ved | SBHUY. e (IEPhOGes 1ok, oFEulkiveR, Yt Pelgpt-derived
adm ni stered intr S, VaiP e nilRiupe'tof | MIEES & riffilanted N6 infrodhesio’
of a patient desiring protection against recurrence of "a tunor, for

i nstance in th& ppesipherally @ azmiddurgi cal | y debul ked tunmor, or 30 desiring
treatnent of an inoperable tunor. Alternatively, the alloactivated WO
96/ 29394 PCT/ US96/ 03621 7 donor
| ynphocytes can be adm nistered peripherally in treatnment of a tunor, such

as at a secondary or netastatic tunor site. In another enbodinent, the
al |l ogeni c activated | ynphocytes are co-cultivated with patient-derived




| ynphocytes, and the m xture of M.Cs is inplanted or introduced 5
peripherally as a m xture. WO 96/ 29394
PCT/ US96/ 03621 8 A BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1 shows
survival times of glioblastom patients treated with intratunor inplant of
M.C cells. 5 FIGURE 2 is a graph show ng MRl scans indicating the reduction
in tunor size wfRo&gagee0l i Obl astoma patients, two patients, Onep¢ReRDEAIE0 A
single inplant dose of 4 x 10[err] M.Cs and one receiving a single inplant
dose of 6 x 10[err] MCs, have continued toglate to show a progressive
reduction in tunor mass 10 over periods of 58 and 74 weeks, respectively.
WD 96/ 29394 A BRIEF DESCRIPTION OF THE DRAWINGS PCT/ US96/ 03621 9 A
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention provides a
method for treating tunors in mammual s using an allograft of donor

OB TLagt o wi FROORE T oRaRE R ske: oF ' ioPideonty Tkl YORRG VAR
peri pheral bl ood, jdtatasbt iApkint EMIGD @elld. yphocyt es agai nst
5

FIGURE 2 is a graph showing MRI scans indicating the reduction in tumor

size in nine glioblastoma patients, two patients, one receiving a single implant

dose of 4 x 10° MLCs and one receiving a single implant dose of 6 x 10’

MI.Cs, have continued to date to show a progressive reduction in tumor mass
10 over periods of 58 and 74 weeks, respectively.



antigens associated with the patient's tunor. It is believed that a graft

v. host response and a host v. graft_response tqg the allograft induce a

power ful i mrunol ogic reaction in the tunor site that results in cytokine
production and 10 tissue destruction. During this reaction the host

| ynphoid cells identify both the graft |ynphoid cells and tissue as foreign
and both are iwgbidsed or destroyed by local and system c i MmyopussaeIse.
This host reaction occurs not only at the inplant site of the graft

| ymphoi d cells, but may also occur peripherglly, such as at a secondary or
nmetastatic tunor site. In addition, the 15 'inplanted, donor |ynphocytes

i mmunol ogi cal | y aAtRETAILED DESCRIPEFION2OF THE INVENFIONse. Thus, a
strang i mmunol ogic reaction in the center of the tunmor produces an

envi ronnment t hat overcones t he cytokine inhibitors that may be present at

the tunor site. e increase Ik r e ion.w || |nh|.b|t h,
decrease size and G PIeSsHh @XF‘%“%PW&?F@ Mf‘g ‘6‘?3“25 ‘&pﬁ"ﬁ@mﬁg
net astases, as Waldingén iallogRIft of &ondrPMpRocyted tHat Rvebetin é&&ﬂl‘nﬁ%&':ﬂ vitro
debul ked tunors. Thus, the present |nvent|on provi des a nethod for

potentiating tHe inymixsddymphocyte (M) reaction with thepatiant’s snononucleacells,

I ntroducing into th ient epar n,of . the al | oactivated

cel I s descri bed HEFW g‘”ﬂl@ﬁﬁ?‘bﬂ'@i% g‘% %ﬁ the slgnor hpphqcxtes asgimst o
environnent in a dﬁﬁg@ﬁs Wﬁrgh hiagdd i1t At ?#ﬂ y

i mmune response to ogenel ¢ and tu riegfs’%om atjtgdﬁgfgfgéeangﬁ% ggt'el.{&f et
al., JNCI 69: 1245'psmﬁse axﬂ alhost veigraft respbnsétpdahe atiogmift irishice i anpowérfub12,
1978; J. Zarling,, Nat.ure 262: 691, 1976 In the presen

i nvention, the M_l@tp pglgﬁeactlonmthe tumor site ﬁlatresutsmcytokmegroductlon and

10 tissue destruction. During this reaction the host lymphoid cells identify both

the graft lymphoid cells and tissue as foreign and both are inhibited or
destroyed by local and systemic immune response. This host reaction occurs
not only at the implant site of the graft lymphoid cells, but may also occur
peripherally, such as at a secondary or metastatic tumor site. In addition, the
15 implanted, donor lymphocytes immunologically attack the tumor in a graft
v. host response. - Thus, a strong immunologic reaction in the center of the
tumor produces an environment that overcomes the cytokine inhibitors that
may be present at the tumor site. The increase in immunologic reaction will
inhibit growth, decrease size and/or eradicate established tumors or
20 developing metastases, as well as inhibit recurrence at the site of surgically
debulked tumors. Thus, the present invention provides a method for
potentiating the systemié immune response to the patient’s tumor by
introducing into the patient a viable preparation of the alloactivated cells
described herein.
25
Numerous studies have shown that the in vitro environment in a mixed
lymphocyte reaction facilitates an active primary immune response to
allogeneic and tumor associated antigens (M. Gately, e al., JNCT 69:1245,
1982; S. Lee, et al., J. Experimental Medicine 147:912, 1978; J. Zarling, et
30 al, Nature 262:691, 1976). In the present invention, the MLC reaction
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occurs within the patient's own tunor_tissue, thereby stinulating the
patient to respond against its own tunor. Preferably the co-culture is
performed, generally from1l to 5 days. Since release of key cytokines takes
pl ace during the early stages of the co-culture, it is preferred that the

co-cul tured CS‘H, inplanted in the early stages of the eprfNédodéR
reaction, usually during the first 48 hours of the reacti on when cytokine

| evel s are normal |y highest. This nethod regglts in release of key
cytokines directly into the tunor tissue so that an environnent is created

that is conducivepécursiivithitethe' piftiefs biveitumiof tisaies HpEBY dtimdlatiRg the Batieat €d
i mmuni ty directed against the ‘antigen. 10 Standard techni ques, such as
t hose based on i nteurespens againstith ownswnaro Preferably the cotculmte isf parforineds

t oki , i ncludi Fe LT, I nterf t.{n th C
Ul fur o super nat <FRETDLGRRS! BYS ARER Srveeviesss of Foatart keuply g
bi ol ogi ¢ acti vi t yihgleafly sedlids lof theSlcHire] it i prefifid Mht Me cd Eulfurkd eelld b' t he

invitro co-culture, healthy allogenic |ynmphoid 15 cells froma donor are
speci fical |y abtiimplenteddnithe teatljcstages iofthe cotcuiture reactian, asusllyduripgithe The

tunor el | 5. Thuohish 48, 150s 1, B reatiion Whety oyiolineriovels e morFaR Highestre ans
opti onal 1y wi t hi i Repa TRl #h eltale oty Byiokined Jéott] it I o tissue
suspensi on or gel sd thatars elwitomment isoraated ¢at d$ canducive to hntigencrecognitioeandd by
the method of thi iexje?(;/penrl]érltogf 2c5ell i,ﬂg&;ggﬁ {nr:]r%u}cn%l’l Wecrt]gd against the antigen.

10 Standard techniques, such as those based on immunoassay, can be used to
measure the level of various cytokines, including TNF, LT and gamma
interferon, present in the MLC culture supernatants. Levels of TNF and LT
vary from 50 to 150 units of biologic activity/ml or 500 to 3500 pg/ml of
supernatant. As a result of the in vitro co-culture, healthy allogenic lymphoid

15 cells from a donor are specifically activated against the patient’s tumor

associated antigens.

The implanted cells are generally allowed to come into direct contact with
tumor cells. Thus, as used herein the term “implant” and “implanted” means
20 that the cells are placed into the patient’s body as a group, optionally within
a thickening matrix of coagulated serum or other suspension or gel-like

substance.

Examples of tumors that can be treated by the method of this invention
25 include the following:

Brain tumors, such as astrocytoma, oligodendroglioma, ependymoma,
medulloblastomas, and PNET (Primitive Neural Ectodermal Tumor);
Pancreatic tumors, such as pancreatic ductal adenocarcinomas.
30



Brain tunors, such as astrocytoma, oligodendroglioma, ependynona,
medul | obl ast omas, and PNET (Primtive Neural Ectodermal Tunor);_Pancreatic ... ___
tunors, such as pancreatic ductal adenocarci nomas. 30 WO 96/29394

PCT/ US96/ 03621 11 Lung tunors, such as small and | arge cel
adenocar ci nomas, squanous cell carcinoma, and bronchoal veol ar carci nonsg;
Col on tunors, GeWlnessepithelial adenocarcinoma, and |iver netpggkssoseti
these tunors; 5 Li ver tunors, such as hepatoma, and

chol angi ocarci noma; Breast tunors, such as dyctal and | obul ar
adenocar ci nona; Gynecol ogi ¢ tunors, such as squanous and adenocarci nona of
the uterine cervix, anfung&imdiS, shoH ad¥malland kirpé 66l adénodaCinofisCéqiaifidus
Prostate tunors, such as prostatic adenocarci nom; 10 - Bl adder -
tunors, such as teelhcarcinomd, anddwomchoslveolarcareinomabne; Tunors of the RES

System such as B and ell | hgna (nodul.ar., and diffuse),..plas t oma
and acute and chronic é@ﬁ’k‘éﬂw&&&méﬁ@ﬁaﬂéﬁwwn hYer iR ;
and Soft tissue tgffHeSe nfi6ly; as soft tissue sarcona and |eionyosarconma. 15
In one enbodi ment of the nethod of this invention, the tumor activated

al | ogeni ¢ donof | ynphokiver tumers, sughi asnhepatoma,tdnd cholangiosgarainomp: i onal |y
Breast tumors, such as ductal and lobular adenocarcinoma;

Gynecologic tumors, such as squamous and adenocarcinoma of the
uterine cervix, and uterine and ovarian epithelial adenocarcinoma;
Prostate tumors, such as prostatic adenocarcinoma;
10 Bladder tumors, such as transitional, squamous cell carcinoma;
Tumors of the RES System, such as B and T cell lymphoma (nodutar
and diffuse), plasmacytoma and acute and chronic leukemia;
Skin tumors, such as malignant melanoma; and
Soft tissue tumors, such as soft tissue sarcoma and leiomyosarcoma.
15 _ .
In one embodiment of the method of this invention, the tumor activated
allogenic donor lymphocytes are implanted at the tumor site, optionally
together with the patient’s PBMCs from the co-culture, to supplement and
enhance the patient’s immune system attack upon autologous tumor cells.
20 For instance, in one embodiment of the invention alloactivated human donor
lymphocytes obtained by co-cultivation with patient-derived PBMCs or cell
lysates of PBMCs are administered intralesionally in a human, for instance
as an implant placed directly into the brain of a patient desiring protection
against recurrence of a glioblastoma tumor. The tumor activated allogenic
25 donor lymphocytes can be implanted in the proximity of a surgically
debulked tumor, or a tumor treated by irradiation, chemotherapy, or other
appropriate techniques. In another preferred embodiment, the allogenic
activated lymphocytes are co-cultivated with patient-derived lymphocytes and
the mixture of co-cultured allogenic and antologous cells, known herein as
30 "the MLCs," is implanted intralesionally.



together with the patient s PBMCs fromthe co-culture, to suppl enent and
enhance the patient's inmune system attack upon_autol ogous tunmor_cells. 20
For instance, in one enpbodi nent of the invention alloactivated human donor
| ynphocyt es obtained by co-cultivation with patient-derived PBMCs or cel

| ysates of PBMCs are ‘adninistered intralesionally in a human, for instance
as an inplant Rlge@@sski rectly into the brain of a patient des'féﬂﬂssmsszl
protection against recurrence of a glioblastoma tunor. The tunor activated
al 'ogenic 25 donor |ynphocytes can be inpl g gted in the proximty of a
surgically debul ked tunor, or a tunDr treated by irradiation, chenotherapy,
or other appropri a %fd&!“nﬂl?ﬂh‘m pH3ed ACthefpRatis aﬁﬂuﬁﬂbp%éfan&suthted

al | ogeni c activated | ynphocytes are co- cultlvated w th patient-derived

| ynphocyt es and t ldenor kymphocytesc Asused hereinthe mgnh'fa:ﬂmapeum amoyotsmears| s,
gg?\é\g 3gzr ein as 3% suﬂ%chntl\c/;Lu%hty ofM.EE Ectar?o% ahggtgr%ul na g%mgg\glp@eqlhe

typical inplant c 'ﬁéﬁn&e(g@?ﬁ@e#eu&ﬁewatmﬁfbxﬁg%ﬂl&%&éﬁu'tﬁé%ﬁewor

| ynphocytes. As used herein a therapeutic anount” means a
sufficient quardi andok emdieatmwabhshedauma mdbatp&vtqtrtpinordemm‘ehse abthei ned

fromthe m xed | ynphocyte culturet I bit ase the size of 5
and/ or eradicate &5¢af |%h@(?‘qrurﬂ¥?s SH? ({eg r@EuFF@ﬁée“’eﬁ‘ t he

site of a tunor t g,éngﬁ,e&. fkﬁlﬂ
chenot her apy or |rrg'3| at 1 re generaf?ggﬁg era%rggtlc anount rf‘x'ayar?/’ ary

with the potency o¥itheslsd potench off each! batch iofaalimictivated doabt cells;htheasmonmdt
required for the desired therapeutic or other effect, the mode of
10 administration, i.e., whether by direct implant into a tumor or body cavity or

by peripheral administration, such as intravenously; and the rate of
elimination or breakdown of the MLCs by the body once implanted or
administered. In accordance with conventional prudent formulating practices,
a dosage near the lower end of the useful range may be employed initially

15 and the dosage increased or decreased as indicated from the observed
response, as in the routine procedure of the physician. In general, however,
a unit dosage f‘or direct implant comprises from about 2 x 10° to about 6 x
10° ML.Cs. For instance, it has been discovered that in the treatment of brain
tumors, the upper limit of cells that can be implanted is about 6 x 10°.

20 Alternatively, a unit dosage for peripheral administration usually comprises
from about 2 x 10° to about 2 x 10'° MLCs,

The invention further comprises a sterile vial or other container holding a
composition comprising a unit dosage of the MLCs. Typically, the vial or

25 container will bear a label sets forth information concerning the
pharmaceutical use of the composition in treating a tumor in a human, such
as FDA approval for use of the composition in the treatment of a human
having one or more of the tumors against which the method of treatment of
the invention is effective as described herein.

30



required for the desired therapeutic or other effect, the node of 10

admi nistration, i.e., whether by direct Jjuoplant ipto a tunor or hody cavity
or by peripheral adm nistration, such as intravenously; and the rate of

el imnation or breakdown of the M.Cs by the body once inplanted or
adninistered In accordance wi th conventional prudent fornulating

practices, 3%39 gar the lower end of the useful range nmaypchissgizkayed
initially 15 an he dosage increased or decreased as indicated fromthe

observed response, as in the routine procedgfe of the physician. In
general, however, a unit dosage for direct Inplant conprises fromabout 2 x

10[err] to about AltioudH fiy knoWatihettvd of obtdiRingPBMUCs Tsin R donofical by wiedd

that.in the treatnent of brain tunors, the upper Iimt of cells that can be

i mpl aRt edI i sdabout is prefinfed: tq obirin aﬂpt@tmtelwd%‘t) oy 300i mi ofs lewkap!

‘peri.pheral adm nistrat al bqu 1 t bout
D oL "M Co. Suspsid st #ﬁ%ﬂ’?@i& @y%?#@w%oﬂ%«%ﬁe?“
contai ner hol di ngp, ?‘t GRTRRN kﬁ&ﬂn%fﬂlé'aﬁ v@%ﬁﬁ&ésx@kc&&%u&—% the

Typically, the vial or 25 container a | abel sets fort
i nf ormati on coficednstruxgions eob tthe rmamufactoscdr afsehc)fleulraphemosqmpmnt n For

Conposi L1 on it HESERGEIFRKFPDEFESIA cHa e REHAURTA 98 Siob 3097 FobF SPecia
agai nst whi ch theu.gg&&a@%f%(gg,zgg@gm e5 3000’ (&hER! 11, S Yedenidheties

descri bed herein
PCT/ US96/ 03621 13YBraintree, MA) blood cell separator. Generally, a flow rate of 40 to 50

mU/min for 2 to 4 hours with lymphocyte yield of 2-4 x 10° can be used to
10 process a total donor blood volume of 7,000 to 12,0600 ml to yield 200 to 250
ml of leukapheresis suspension having less than 1 ml of red cells. For
example, if a Cobe 2997 blood cell separator is used, the centrifuge rate is
generally about 5 x g, the flow rate is up to about 45 ml/min and the

collection rate is no more than or equal to 2.5 ml/min. One skilled in the art
15 will appreciate that the yield of lymphocytes will vary with the donor and the
leukapheresis machine used. For instance, if the donor pre-absolute
lymphocyte counts are in the 0.6 x 10° to 1.0 x 107 level, as little as 150 m!

of donor leukapheresis suspension can be drawn.

20 If desired, the donor cells can be contacted with a stimulatory cytokine such
as IL-2 to trigger activation of the cells to the patient-derived antigen durmg
co-culture and to further stimulate lymphocyte proliferation.

Donor PBMCs are obtained from the donor blood fraction, exercising care to
25 avoid rupture of mononuclear cells, for instance by centrifuging the blood

fraction containing the mononuclear cells through a cell separation medium

such as Histopaque® 1.077 at 350 x g for 7 to 10 minutes. Those of skill in

the art will know of other PBMC cell separation techniques that can readily

be utilized. Donor blood is typically pre-screened 3-7 days prior to surgery
30 for HIV, Hepatitis A, B, and C, and VDRL.



Al t hough any known nethod of obtaining PBMCs froma donor can be used, it
is preferred to obtain approximately 150 to 300_m_of |eukapheresis
suspensi on containing the donor PBMCs, utilizing techniques of

| eukapheresis that are well known in the art for supportive apheresis
according to the 5 instructions of the manufacturer of the | eukapheresis
equi pnent | eukapheresi s can be perfornmed usi ngpErgsense3PO7,
Cobe Spectra[err? EE kevvood CO, Fenwall CS 3000 (Deerfield, IL), or
Haenonetics (Braintree, MA) blood cell separggtor. Generally, a flow rate of
40 to 50 M /mn for 2 to 4 hours with | ynphocyte yield of 24 x 10[err] can
be used to 10 pr @ifhéient arfticohgwlANOSuchl RB2Y6 Cithate[Hs addeatetﬁﬁba&:&%na%ueﬂt to

yield 200 to 250 ml of |eukapheresis suspension having |less than 1

red cells. For exdigidor blood fiaction mopreventieeaguletion ypom withdrawal. wdtﬂmattWe
centrif t | | t. 5 fI t t bou

i /i 1 and t he comPOEPBIAIE,Et ROmERs ThFisof Kepwn b anéof skif i ¢ frt R Alsone
skilled in the artyelgs s}ubh%pmbaa@l&haémh&ed%sé frmuld " QACISA) Vlﬂs”

vary with the donor and the | eukapheresis machi ne used. For instance, if
t he donor pre- aﬂasommwa!eyh%anmmtmguhnamatq dektros: formudd B r(AICDB) 250 x

10[err] level, as ljttle m, of donqr uka ensi n be
drawn. 20 |f desiBtgcira cﬂ’%@???geﬁmb%wﬁﬁ:@ﬁﬁ‘ﬁﬁ& m%‘?ory
cytokine such as IL-2 to trigger activation of the cells to the

pati ent-derived antigen during co-culture and to further stinulate

| ynphocyt e prolif Sypidaliy, wmmmmm&mmmmmmmammommm
fraction, exercisi nagcare to 25, avoi upt ur e of . nbnonu ear ceI | s, for

i nstance by centrit® ﬂ@"?‘l‘i@“b\’mm %r\’c‘é“?naﬁgs

cells through C &[{rﬁg p |cfﬂnﬁ£ 350

x g for 7 to 1@ mqirﬁjl}détg hosﬁ *(:Fﬁat?l nt e ar%?ﬁﬁak%\g %M%B

cell separation t ahvoghueeell separation medivin,ysuch as Histopaque® 1.077 (Sigma, St.
Louis, MO), and are thoroughly washed to free the cells of the clotting factor

in the patient’s blood.

15 Samples of both the donor’s and patient’s blood or blood fraction should be
thoroughly tested to ensure sterility before co-culturing of the cells. Typical
of the tests for sterility of blood components that can be conducted by one
of skill in the art, are those using such growth media as thioglycollate broth,
tryptic soy broth and Roswell Park Memorial Institute Tissue Culture Medium

20 (RPMI) with 10% heat-inactivated fetal bovine serum (FBS)(RPMI - 10%)
and 1% L-glutamine with no added antibiotics. Sterility tests utilizing the

! culture of blood cells in such growth media are illustrated in Example 1 of

| this application. Alternative sterility tests will be known to those of skill in
the art.
25
Before mixed lymphocyte culture can be performed, typically the PBMCs
isolated from whole blood are analyzed to determine the number of live cells
! per unit volume. This can be performed, for example, by using a stain that
| differentiates between living and dead cells and counting the cells in a
30 Neubauer chamber. Typical stains for this use are trypan blue and Eosin Y



be utilized. Donor blood is typically pre-screened 3-7 days prior to
surgery 30 for HV, Hepatitis A B, _and C._and VDRI WD 96/.29394

PCT/ US96/ 03621 14 Sufficient anticoagulant, such as 2%citrate, is added to
t he donor and patient blood or blood fraction to prevent coagul ati on upon
wi thdrawal . Alternative anticoagul ants and m xtures thereof known to one of
skill in the awbogaésesf! SO be used, such as anti-coagul ant cit rpetrasoissszIose
formula A (ACDA) 15 5 mni/citrate 100 m; anti-coagulant citrate dextrose
formula B (ACDB) 25 nmi/citrate 100 nl; or chgrate phosphate dextrose (CPD)
14 m/citrate 100 m . Typically, whole blood is withdrawn fromthe patient
to be treated accadyeh, both of whithi cancbetused in web prepatdtiods. |Altermative stains will,

such.as vena puncture. 10 PBMCs are |solated from patient whol e bl Qod,
usual 'y by cent ri bedkaowartor those gf skilkin ﬂles%'barcéﬁlmd%ﬁﬁ ¢oncentrapon; of live

the col I of the SHSE pambadiail vy, oifiog 36 sibraclil 85 PHMCERS e .28,
the donor's and ppiederimined cotentratidroofl live asells per uniteluine. t Atthough lone

tested to ensure sterility before co-culturing of the cells. Typical of the
tests for sterBliskilled inl theoart angi select at numberasomevhatnbigher @r HPWeH it ds

broth, tryptic sogaital paerred B BHE Buben bR Goil Ak BEa HoBkerieiop.
Medi um 20 (RPM ) ofvabdut HQPoceRenl i fof did parposksfof condictitig @eShibied IymphocEM -

10% and 1% L-glutamine with no added ‘antibiotics. Sterility tests
utilizing the culture. The donor cells are typically cultured at a ratio of 10:1 to 20:1

compared to patient cells.
10
Standard techniques for conducting mixed lymphocyte culture using
mammalian (i.e., human) cells are well known in the art and are illustrated
in Example 1 of this application. See, for instance, Current Protocols in
Immunology, Ed. J. E. Coligan, et al., John Wiley & Sons, Inc., 1994, Sec.
15 7.10 and M. Gately, et al., supra; S. Lee, et al., supra; and J. Zarling, et al.,
supra, which are incorporated herein by reference in their entirety. To block
response of the patient stimulator cells to the donor responder cells (back
stimulation), it is preferred that the patient cells be irradiated or treated with
a DNA binding agent, such as mitomycin C, before mixture of the cells
20 during co-culture to reduce or eliminate patient cell proliferative potential, as
is well known in the art. In the present invention, donor lymphocytic cells
are typically co-cultured in a short term mixed lymphocyte culture with the
patient’s PBMCs for a period of at least 48 hours, and preferably from 1 to
5 days. As aresult of the in vitro co-culture, healthy lymphoid cells from the
25 unrelated donor are specifically activated against the patient’s tumor

associated antigens.

Preparations for parenteral or intravenous administration are typically
contained in a "physiologically compatible carrier.” Since the cells utilized
30 in the practice of this invention are live, a physiologically compatible carrier



culture of blood cells in such growth media are illustrated in Exanple 1 of
this application. Alternative sterility tests will_be known to those of
skill in the art. 25 Before m xed | ynphocyte culture can be per f or med,
typically the PBMCs isolated fromwhol e blood are anal yzed to determ ne the
nunber of live cells per unit volune. This can be perforned, for exanple,
by using a stawpdepadesdi fferenti ates between Iiving and dead oRinssegtséai
counting the cells in a 30 Neubauer chanmber. Typical stains for this use
are trypan blue and Eosin Y WO 96/ 29394

PCT/ US96/ 03621 15 dyes, both of which can be used in wet preparations.

Al ternative staings ohethiteddesonst intpaihoiability ofithe Icells) id)isohypotémsiocdnd aty, -
the concentration of live cells is standardized by diluting the preparation
of PBMCs to achi ephysiologieadt pniSneh mtm@lud@rstmlm aqueocys | salt selutions,
volune. Although gne 5. skill.ed i.n t..may sel er somewhat

hi gher or | ower, SPSI}CQS@QF,@P&W“%{D e L‘lﬁ“%é?‘“l%g"%}%ﬁ eﬁipvgg%quss be
fixed at a concenidertrbd)) @dxtrds® indl Sbditifl chlRkide/ ahd f REtatdde e@%seauean
conducting the m xed Iyrrphocyte culture. The donor cells are pi cal

cultured at a roat iintravenoos 1vetlml€53 includerfinid dand> nutnient ntepkmishcrs 1¢1e®rqum¢ar d
t echni ques for cond ct| m ure ,
human) cells are m é’%??’%ﬁﬁoﬁ:jtm %gf‘m&%gﬂm%" ﬁﬂe For

administration by non-intravenous routes, the carrier can be in the form of

clotted plasma, preferably the patient’s clotted plasma. Alternatively the
carrier can be a plasma-free, physiologically compatible, biodegradable solid
10 or semi-solid, such as a gel, suspension or water soluble jelly. Acacia,
methylcellulose and other ceflulose derivatives, sodium alginate and
tragacanth suspensions or gels are suitable for use as carriers in the practice
of this invention, for example, sodium carboxymethylcellutose 2.5%,
tragacanth 1.25% and guar gum 0.5%.
15 :
In a preferred method of implant at a tumor site, the co-cultured lymphocytes
are collected from the co-culture supernatant (after at least 48 hours of co-
culture) by centrifugation at the time of surgery. The collected celis are
washed two times with injectable saline and re-suspended in platelet free,
20 decaicified plasma obtained from the patient the previous day. The cells in
plasma are transported to surgery, the plasma is re-caicified by the addition
of calcium, preferably in the form of calcium gluconate so that the plasma
clots, embedding the cells in an autologous plasma clot. The patient’s tumor
is then surgically debulked, and the clot is aseptically minced and implanted
25 into the tumor site.

The following examples illustrate the manner in which the invention can be

practiced. It is understood, however, that the examples are for the purpose

of illustration and the invention is not to be regarded as limited to any of the
30 specific materials or conditions therein.



in Exanple | of this application. See, for instance, Current Protocols in

| munol ogy, Ed. J. E. Coligan, et al.., John Wlev & Sons, |nc._,_-1994_ Sec.
15 7.10 and M Gately, et al., supra; S. Lee, et al., supra; and J.
Zarling et al., supra, which are incorporated herein by reference in their
entirety. To bl ock response of the patient stinulator cells to the donor
responder cel | gyoldg@ddegsti nul ation), it is preferred that the patwosssnssel! s
be irradiated or treated with a DNA bi ndi ng agent, such as mtomycin C
before m xture of the cells 20 during co-cyfture to reduce or elimnate
patiéent cell proliferative potential, as is well known in the art. In the
present invention, donor |ynphocytic cxgggghgggglxpically co-cultured in a
short term m xed | ynphocyte culture with the patient's PBMCs for a period
of at |east 48 hours, and preferably fron11 to 5 days As a result of the
in vitro co-cul ture, hgg inrel at ed donor
are speC|f|caIIy'gbt|v gci at ed anti gens.
Preparati ons for parenteral or intravenous adm nistration are typically
cont-ained in a phyS|oIog|caIIy conpatlble carrler " Slnce the cells
utilized 30 inSthe prabti ceColled ‘ M anrelated doner.ogi cal | y
conpati ble carrier WO 96/29394
PCT/ US96/ 03621 16 is one that does not inpair viability of the cells, i.e.,

i's hypotonic and Péripheral Blb6dineabmitikar 2els (PENMOsPivere dollettdd ﬂ&ﬂdabﬁex%ﬁdeous
sal t solutlons suspensi ons and enul si ons, including saline and buffered

medi a, Ringer's dffem aomnalibsalthysdonors ungelated tonther patient.a nDohorst wered pre-
Ringer’s sol uti “"screened to test for complete blood count (CBC) with differential, Hepatitis

10 A, B, and C, VDRL, and HIV-1.

Approximately 150 to 300 m! of leukapheresis suspension containing PBMC
was collected from each donor, using standard biood donation procedures for
supportive apheresis according to the manufacturers’ instructions. The

15 leukapheresis was performed using a Fenwall CS 3000 (Deerfield, IL) blood
cell separator. A flow rate of 40 to 50 mi/min for 2 to 4 hours with
lymphocyte yield of 2-4 x 10° processed a total donor blood volume of
7,000 to 12,000 ml to yield 200 to 250 ml of leukapheresis suspension having
less than 1 ml of red cells. If a Cobe 2997 blood cell separator was used, the

20 centrifuge rate was 5 x g, the flow rate was up to 45 ml/min, and the
collection rate was no more than or equal to 2.5 m/min.

However, if donor pre-absolute lymphocyte counts were in the 0.6 x 10° to
1.0 x 10° range, as little as 150 m! of leukapheresis product was drawn.

25 Hematocrit for the final product was 3.5%. At least one total blood volume
was processed for 80% efficiency of lymphocyte collection.

The anticoagulant used was either 2% citrate or a citrate/anticoagulant ratio
of ACDA - 15 ml/citrate - 100 ml; ACDB - 25 ml/citrate - 100 mi; or CPD
30 - 14 ml/ citrate - 100 ml. To obtain the utmost product purity, the actual and



5 Intravenous vehicles include fluid and nutrient replenishers,

el ectrolyte replenishers, such as those based on Ringer's dextrose, and . the
| i ke. For administration by non-intravenous routes, the carrier can be in
the formof clotted plasma, preferably the patient's clotted plasna.
Alternatively the carrier can be a plasma-free, physiologically conpatible,
bi odegr adabl e goldsdosd® or sem -solid, such as a gel, suspensiperusssossiicr
soluble jelly. Acacia, nethylcellul ose and other cellul ose derivatives,
sodium al ginate and tragacanth suspensionsqgr gels are suitable for use as
carriers in the practice of this invention, for exanple, sodium

car boxynet hyl cel | finabproduéit’frorhthe)eclhsepardtoPwas trankported as a pute Edkcedtrate vf a
preferred method of ipplant at a tunor_site, the co-cultured | ynphocytes
are collected froffiinin auologoysplasma, dhgselsnwerenetavashed, andso albumin s of
co- culture) by cg&&&ifugation at the time of surgery. The collected cells
are washed two tinmes With injectable saline and re-suspended in platel et
free, 20 decalcified plasm obtained fromthe patient the previous day.
The cells in plasma are transported to surgery, the plasma is re-calcified
by the additi o® of cal & um Prepasatieniof.donar gells. f or m of cal ci um gl uconate so
that the plasma clots, enbedding the cells in an autol ogous plasnma clot.
The patient's tunor is then surgically debul ked, and the clot is

aseptical I y nmi nceqherneukspihersisiscprodict wié eransportednid thé INIC. OhbSlokp RedearH
exanples illustrate the manner 1 n_which the invention can be practiced. It

i s under st ood, holebesatory fax therproductiop af allegensie mixedelymphoeyte cglls (MLCs)
illustration and e | ' is not to be regarded as limted to any of
S imbiRahaRy 7 | Y

the 30 specific ondi tions therein.
10

Cells were drained from the leukapheresis pack into two or three 250 ml
centrifuge tubes, removing and setting aside 3 ml for sterility tests to be done
during centrifugation. Cell concentrate was diluted with phosphate buffered
saline (PBS) and centrifuged for 7 minutes at 2,000 rpm. Centrifugation was
15 repeated twice for a total of three times to wash the cells free of the clotting

factor in the donor’s serum.

Three 1 ml aliquots from the 3 ml removed from the leukocyte suspension
were placed into sterile capped tubes for sterility testing. The first 1 mi
20 aliquot was added to thioglycollate medium (Difco, Detroit, MI) (30-35°C,
48 hr.); a second 1 ml was added to tryptic soy broth (Difco, Detroit, MI)
(25-30°C, 48 hr.); and the third 1 ml was added to RPMI 1640 (GIBCO,
Gaithersburg, MD) with 10% heat-inactivated FBS (RPMI-10%) and 1% L-
glutamine, but without antibiotics.
25
Cells were spin washed twice at 150g for 10 minutes in PBS to remove
platelets. The supernatant was very carefully discarded as cells were in a
slurry and not a pellet. Cells were resuspended in AIM V (GIBCO,
Gaithersburg, MD) supplemented with 2% heat inactivated FBS (2% AIM V)
30 to 420 ml, and placed into a T-175 cm? flask.
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EXAMPLE 1 A, Mxed Lynphocyte Cell (MQ_Qulture Procedure. 5 1
Col I ection of responder PBMC from unrel ated donor. Peripheral bl ood
nononucl ear cells (PBMCs) were coll ected by | eukapheresis from nor nal
heal t hy donors unrelated to the patient. Donors were pre- screened to test
for conpl ete biypséesynt (CBC) with differential, Hepatitis 10pcrusebosedind
C, VDRL, and HI V-1. Approxinmately 150 to 300 m of |eukapheresis suspension
contai ning PBMC was col | ected from each dongg using standard bl ood
donati on procedures for supportive apheresis according to the

nmanuf act urers’ i nPatientoradvhor bloodias dikwdd evittbsterileaaling ' For detieparation,2
Fenwal | CS 3000 (Deerfield, IL) blood cell separator. A flowrate of 40 to
50 mM/mn for 2t hefisell spspensiopivassapefilly layeredonto 15 ml Histopaque® Addds sed

33m
eukapher esi s sus uTReitinacin, (oghB 5 Lol M 1A Sabn S0 4 4688 o, oo,
bl ood cel | separ afc@ﬁtrmgedlét@m%f& AOmimiss. " CetiSfugation Was startéd Glowlycand ow

rate-was up to 45 mi/mn, and the collection rate was no nore than or equal

to 2.5 nl/m n. SHogeaduallyincreased to filkspeed Aftersentyifugation; thednterface containing t he
0.6 x 10[err] to 1.0 x err ange S J,ittle 150 nm. of |euka esi s

product was dram.m%nu%@%ﬁfﬁ% :bf% &‘ﬁekﬁ%ﬂ“a@oﬂﬁemf@.‘@% &{be ast

one total blood veldsf l‘ﬂ?&\ﬁi@@ﬁéﬁ:ﬂ?&Héct@@%iﬁnfiﬁhﬂ@feﬁlé’gipkg'ﬁ@fi&!iﬁéh%to

col l ection. The anticoagul ant used Wwas either 2%citrate
citrate/anti coaguliclean $Gimb centrifuge tubes, diluted with 2% AIM V Media 1:1, and

centrifuged at 550g for 7 to 10 minutes to form a cell pellet. Cells remained

10 a minimum of time in the Histopaque® suspension medium, because it is
toxic to the cells.

The supernatant was discarded, the pellet was resuspended in 2% AIM V

and divided into two 50 ml centrifuge tubes to a total volume 40 mli, and

15 centrifuged at 550g for 5 minutes. After washing, the supernatant was
- discarded. The washing step was repeated twice for a total of three times.
After the last wash, cells in each tube were resuspended in 50 ml of 2% AIM

V. Aliquots of 1 ml of the resuspended cells were diluted to a ratio of 1:10

in 2% AIM V per tube, then further diluted 1:1 in Trypan Blue (Sigma, St.

20 Louis, MO) to distinguish dead from live cells, and the live cells were
counted in a hemocytometer. Cells were set at 2 x 10° /ml with 2% AIM V.

3. Collection of stimulator PBM m_tumor patients.

25 From 200 to 400 ml of peripheral blood cells were drawn from each
glioblastoma patient by vena puncture and placed into 250 ml centrifuge
tubes, removing and setting aside 3 ml for sterility tests to be done during
spinning. Blood cells in the centrifuge tubes were diluted with saline and
centrifuged for 7 minutes at 550g. Centrifugation was repeated twice for a



of ACDA - 15 ml/citrate - 100 m; ACDB - 25 nm/citrate - 100 m; or CPD 30
- 14 m/ citrate - 100 m . To obtain_the utnost_product purity, the actual
and WO 96/ 29394

PCT/ US96/ 03621 18 final product fromthe cell separator was transported as
~a pure concentrate of cells in autol ogous plasma. The cells were not
~washed, and nowalggaéses was added. 5 2. Preparati on opctosssosss! | s.
The | eukapheresi s product was transported to the MC Oncol ogy Research
Laboratory for the production of allogeneicggi xed | ynphocyte cells (MGCs)
for i mmunotherapy. 10 Cells were drained fromthe | eukapheresis pack into
two or three 250 totalasithveeftingss tbwizah the estis\frergofahe clotting fagtor n thee phtight’s or
sterility tests to be done during centrifugation. Cell concentrate was

di luted with phospmume Bgrility testing wascop asdessaibediaboved for 7 minutes
at 2,000 rpm Centrifugation was 15 repeated twice for a total of three
tinmes to wash the cells free of the clotting factor in the donor's serum

Three 1 m aliquoCeli$ were Washell fivicé by ReéARIfh ! 41€1 508 6P T intinGites IR Raline

were placed into sterile capped tubes for sterility testing. The first 1 m

20 aliquot wal atecremove pﬂatclsgﬂ. theupernatant-wes veryarefully discarded,, andi 420 ml
30- 35 C, 48 d t, broth (Difco,
bet ot M) (25-Sopels Fel TaNReedd BT 11 G ARKRINE " ca "t o oM

1640 (G BCO,

15 ml of Histopaque® 1.077 cell separation medium was added to twelve 50
ml centrifuge tubes, and 35 ml of cells suspended in saline were layered onto
10 the Histopaque® 1.077 in each 50 mi tube. The cell suspensions were spun
at 250g for 45 minutes, starting centrifugation slowly and - gradually

increasing speed.

After centrifugation, the mononuclear cells at the interface between the
15 Histopaque® cell separation medium and the plasma layer were carefully
collected with a 25 ml sterile pipet into 2 sterile 250 ml centrifuge tubes and
diluted with 2% AIM-V to a final volume of 250 mi. The diluted
mononuclear cells were centrifuged at 550g for 7 to 10 minutes. For
washing, the supernatant was discarded, then the cell pellet was re-suspended
20 with 2% AIM 'V and centrifuged at 550g for 5 minutes. The washing step

was repeated for a total of three times.

After the last washing step, cells were re-suspended in 50 ml of 2% AIM V,
1 ml of the cell suspension was diluted 1:10 in 2% AIM-V per tube, and the
25 number of viable cells was determined by enumeration in a 1:1 in Trypan

Blue as described above.

The above-described procedures for collection of cells and proof of
sterility have been approved by the State of California for GMP for sterility
30 and quality control.



Gai t hersburg, MD) with 10% heat-inactivated FBS (RPM -10% and 1% L-

glutam ne, but without antibiotics. 25 Cells were spin washed.twice at 150g
for 10 mnutes in PBS to renove platelets. The supernatant was very

carefully discarded as cells were in a slurry and not a pellet. Cells were
resuspended in AIMV (G BCO Gaithersburg, MD) supplenented with 2% heat

I nactivat ed FBiwgotteadyM V) 30 to 420 ml, and placed into a T-BoFfmwsvepssei |

fl ask. WD 96/ 29394

PCT/ US96/ 03621 19 Patient or donor blood wa®qdiluted 1:1 with sterile

saline. For cell separation, 35 nml of cell suspension was carefully |ayered
onto 15 m Hi stopaque[err] 1.077 suspension nedium (Sigma, St. Louis, M)

in each 50 m tube and centrlfuged at 250g for 45 mi nutes. Centrlfu ation

was started sl ow y and45 ,-,r QAL Vg !'Jz 1L PaltGily OA0 AL"'l‘LV o f2 s (iPBM th

cent.ri fugati on, t?e?xlé face contai ni ng nononucl ear cel I S bet ween the

Hi stopaque[err] SUS'p'g'gé"g%n medi um and the plasma | ayer was. carefully
collected with a 25 ml sterile pipet, deposited into clean 50 m centrifuge
tubes, diluted with 2% AIMV Mdia 1:1, and centrlfug d at 5509 for 7 to 10
m nutes to for @ albelisolated petient@BMCs wereiresuspended abd 0/ oellsinalrint ARV, 50t he

cuper hatant vas dBOMREY X ho gl Saubb. PahGH 14 AR, ffica og il
divided into two pPpatiert eell Sispefisioh dfFthe Suspehsionlof PENICE whS ifidubafedcht 37

°C for one hour to block response of the stimulator cells to the responder

cells (back stimulation). After one hour of incubation, the excess mitomycin

10 C was washed from the cells by alternate centrifugation (250g for 5 min),
and the cells were resuspended in AIM-V. After mitomycin treatment of the
patient’s PBMCs, the cells were added at a 20:1 to 10:1 ratio to the donor
culture (obtained as described above).

15 For co-culture, the donor and mitomycin C-treated patient PBMC suspension
was placed in a sealed sterile Fenwal tissue culture system especially
designed for cuiture of PBMC for reimplantation into patients. Cells were
passed in sealed systems via Fenwal cell transfer units and pumps according
to the manufacturers instructions, and cultured in a 37°C incubator for 48

20 hours.

5. terility testing of alloactiva Is.

25 Two days prior to implantation of the cell suspension, the following three
sterility tests were performed. 10 ml sterile aliquots were removed from
each tissue culture bag, placed into sterile capped 15 ml centrifuge tubes, and
centrifuged for 10 minutes at 450g. In each tube, the pellet was resuspended
in 3.0 ml of PBS. A 1 ml aliquot of the cell suspension was added to each

30 of three sterile capped tubes containing 2 ml of thioglycollate broth, tryptic



15 centrifuged at 5509 for 5 mnutes. After washing, the supernatant was
di scarded. The washing_step was repeated twice for a total of three tines.
After the |ast wash, cells in each tube were resuspended in 50 m of 2% AIM
V. Aliquots of 1 m of the resuspended cells were diluted to a ratio of
1:10 in 2% AIM YV per tube, then further diluted 1:1 in Trypan Blue (Sigma,

St. 20 Loui swdbdebey di stinguish dead fromlive cells, and thermssnzae! | s
were counted in a henocytoneter. Cells were set at 2 x 10[err] /m with 2%

AIM V. 3. Col I ection of stimulator PBMC fggom tunor patients. 25 From 200
to 400 nml of peripheral blood cells were drawn from each gliobl astoma

patient by vena meydrotts or RPMI-A0%6land ircubaiedrior 48 Hohts. EiRhtdellefuspé3ion | N9
and.setting aside 3 m for sterility tests to be done during spinning:

Bl ood cells in tHeascexamined gicroseepicallyt prien toimplani tordetent isignsnfomicrobial

~centrifuged for 7grmvﬂ§’t es at 550g. Centrifugation was repeated twice for a
WD 96/ 29394 ’ PCT/ US96/ 03621 20
total of three tines to wash the cells free of the clotting factor in the
patient's serum Sterility testing was conducted as descri bed above. Cells

were washed t# cOmythe dayr of suegerys ithe tcells oyereocentrifuged .out soff their medéum, t o
o el 15 ver e oA TR eReL, Vith sBRe e Biendea fn, Pl e, adeafeided” "
Centrifuge ¢ ubes A SBRnSEPROR) K paRE e DA ey T (RIS e o
10 the H st opaquesnsporieditoahie operating nodn implasmietheffithe plasta seaspescalcifiest vwer e
shun by the addition of calcium gluconate so that it clots just before implantation

10 into the tumor bed.

The day of surgery a drop of collected cell pellet was again examined for
sterility under the microscope. Just prior to clotting, a 100 ul aliquot of the
cell suspensior? was added to 2 ml each of RPMI-10% without antibiotics,

15 thioglycollate and tryptic soy broth in a sterile capped tube. . The samples
were then incubated for four days after surgery, and a running log was kept
of this last sterility test. .

Cyto-implants produced by the above described method have received FDA
20 approval for use in human cancer patients (_IND-BB 6288).

B. Intralesional implant of mixed lymphocyte cell culture.
25

A human Phase I trial was initiated to test the effects of intracranial injection
of alloactivated allogeneic lymphoid cells in patients with recurrent
glioblastoma. A total of 9 patients with recurrent Grade 3 and Grade 4
glioblastoma were entered into this trial. MILCs obtained from mixed
30 Ilymphocyte culture in Step 3 above were implanted intralesionally in the



at 250g for 45 mnutes, starting centrifugation slowy and gradually

i ncreasing speed. _After ceptrifugation, .the monaonuclear cells at_the
dinterface between the 15 Histopaque[err] cell separation nmedium and the

- plasma | ayer were carefully collected with a 25 ml sterile pipet into 2

' sterile 250 M centrifuge tubes and diluted with 2% AIMV to a final vol une
~of 250 m . Theydléddsead nononucl ear cells were centrifuged at f@Hgsobaseay t O
10 m nutes. For washing, the supernatant was discarded, then the cell

pell et was re-suspended 20 with 2% AIMV aad centrifuged at 550g for 5

m nates. The washing step was repeated for a total of three tines. After

the |ast washi ng debgiked tainbf at'@ieqirhé of siperyd Three N{)ﬁfénﬁw@fet%d\h%ééhdf i

of the cell suspension was diluted 1:10 |n 2% Al MV per tube, and the-r25

nunber of vi abl e thrse|csllvdoses of & Ki byl%n@nérﬁaxll@n qerb,Cs. 1 The matiepts

Bl ue as described a e scrl ed procedures. f | | ection of
cells and proof &ﬂ?{}gﬁ?w@ghﬁ %F%Vg °€W88’§18m SO VESH ni a
for GW for steri éda %ﬁlﬁﬁﬁidtﬁlyuﬁeﬁaléﬂneach Mrﬁ%mgxm lantation
PCT/ US96/ 03621 21 4. AI I oactivation of patient rmnonucl ear cells (PBM)

wi th donor | edkodgmonitos theprogress| ofithe diseaseant PBMCs wer e re-suspended at
10[err] cells/mM in AIMV, 50 [err]g Mtomycin C (Bristol-Myer Squibb,
Princeton, NJ) were added per m

All patients complained of headache and nausea for 1 to 2 months after

surgery. Patients receiving the highest cell dose experienced the highest
number of symptoms. Four of the five patients, including all those in the
10 highest dose and one each in the lower doses, showed a 50% or greater
reduction in the area of tumor enhancement in MRI scans over a 1 to 3
month period after the implant. The results of MRI scans are shown in
Figure 1, which measures survival time of glioblastoma patients treated with
intratumor implants of MLC cells. Two patients, one receiving a single
15 implant dose of 4 x 10° MLCs and one receiving a single implant dose of 6
x 10° MLCs, have continued to date to show a progressive reduction in tumor
mass over periods of 58 and 74 weeks, respectively. These two patients also
have shown a marked improvement in Kamofsky score. The results of MRI
scans are shown in Figure 2, which measures the reduction of tumor volume

20 as a function of time since implant of MLCs.

EXAMPLE 2

25 Phase I studies have been conducted in two patients with systemic melanoma.
Mixed cultures of patient and donor lymphocytes were prepared as described
in Example 1. The patients were treated by intralesional injection of 2 x 10°
MLC cells into cutaneous tumors. Neither patient exhibited negative effects.
The first patient experienced necrosis and destruction of the injected

30 cutaneous tumor and inflammation at a distant metastasis. The second patient



of patient cell suspension, and the suspension of PBMCs was incubated at 37
O[err]C for one hour_to block response of the stimilator cells to the
responder cells (back stinmulation). After one hour of incubation, the
excess mtonycin 10 C was washed fromthe cells by alternate
centrifugation (250g for 5 mn), and the cells were resuspended in Al MV.
After mtonycigwpdshemignment of the patient's PBMCs, the cells weorasssiehesst at a
20:1 to 10:1 ratio to the donor culture (obtained as descri bed above). 15
. For co-culture, the donor and mitonycin Ctygeated patient PBMC suspension
~was placed in a sealed sterile Fenwal tissue culture systemespecially
- designed for cul sHowe® infiBiination at ehéitjcted tinfor, | bt opAécredis at e presemer €
passed in seal ed systens via Fenwal cell transfer unjts and punps according
" to the nanufact urdesags levek uTreatment ofithese patignisds oRgaINg7[ err] C i ncubat or for
48 20 hours. 5. Sterility testing of alloactivated cells. 25 Two days
prior to inplantation of the cell suspension, the followng three sterility
tests were perforned. 10 m sterile al %@e renoved from each tissue
culture bag, placed into sterile cappe centrifuge tubes, and
centrifuged fd& 10 minutes at 450g. In each tube, the pellet was
resuspended in 3.0 .m of PBS. .1, al.i quot, of the cell, suspensian
added to each SOAME&S&LQ‘P@HL%‘%MM ﬁﬁeﬂitﬂgtefoﬁ\e Sﬁeavgs
t hi ogl'ycol | ate br | i i i . Four
éﬁﬁs'ic};lm'{??%imlﬁnt of NPO %ﬁ?@ﬁ?anents with pancreatic cancer F

PCT/ US96/ 03621 2 or RPM -10% and incubate or 48 hours. Each
cel | suspensi on patients with incurable, untreatable pancreatic cancer received intralesional

implant of 4 x 10° MLC cells . Little or no toxicity was found. A reduction
10 in tumor mass occurred and extension of life span has been observed. Three
patients have experienced a greater than 50 percent reduction in tumor mass.
In patient No. 3, the serum levels of CA-19-9, a marker for this tumor,
declined from a high of 206 to 86 over a two month period. Seven months
after treatment, two of the treated patients have returned to their jobs, have

15 no clinical symptoms of tumor, and are living a totally normal life.

The foregoing description of the invention is exemplary for purposes of

illustration and explanation. It should be understood that various

modifications can be made without departing from the spirit and scope of the
20 invention. Accordingly, the following claims are intended to be interpreted

to embrace all such modifications.



was exam ned m croscopically prior to inplant to detect signs of mcrobial

growh. 5 On the day of surqgery, the cells were centrifuged out—of their

medi um washed two tinmes with saline and re-suspended in platelet free,
decal cified plasma obtained fromthe patient the previous day. The cells
were transported to the operating roomin plasma, then the plasma was

re-cal ci fied bywgdepessddi tion of calciumgluconate so that it Goses0sskl
before inplantation 10 into the tunor bed. The day of surgery a drop of

collected cell pellet was again exam ned fomgsterility under the

m croscope. Just prior to clotting, a 100 [err]l aliquot of the cell
suspensi on was ad@GUAIMS nl each of RPM -10% w t hout antibiotics, 15
‘thioglycollate and tryptic soy broth in a sterile capped tube. The sanpl es
were then incubated for four days after surgery, and a running |og was kept

met hod have r ecel vad. FAndipodof dkaliiR bl Bikin Riving 5 SRQE EoftpRSing >
(I ND-BB 6288). B. |ntr almidistecthgi topthenpatidint i iestapettiohity \effectifd |antotinit Lsfe-

25 A human Phase | trial was |n|t|ated to test the effects of intracranial

i njection of ald oact.vailmlw@nelympmnmgumatdmg bmosprmdmmhthe
recurrent glioblastoma A tot atl nts vm h re nd
Grade 4 gliobl astona wlFese %‘?ﬁ‘gj °?‘ﬁ‘§ ?Rfﬁé? %ﬁ?'sma% xed
30 | ynphocyte cul ture pfloativftedthe donsr mﬁﬁ,dcgﬁlsgnt ed intralesionally in the

2. The method of claim 1 wherein proliferation of the patient derived
10 Iymphocytes is blocked.

3. The method of claim 2 wherein the proliferation is blocked with

mitomycin C.
15 4. The method of claim 1 wherein the tumor is malignant.
5. The method of claim 4 wherein the tumor is neuronally derived.

6. The method of claim 5 wherein the patient is a human and the tumor
20 is a glioblastoma.

7. The method of claim 4 wherein the tumor is epidermally derived.
8. The method of claim 7 wherein the tumor is melanoma.
25

9. The method of claim 1 wherein the tumor is a primary tumor.

10.  The method of claim 4 wherein the tumor is a metastasis.

AL
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debul ked tunor at the tine of surgery. Three patients were tested at each
of three cell doses of 2 x 10[err], 4 x 10[err], and 6 x 10[err] of M.GCs.
The patients were followed clinically and nmagnetic resonance inmaging (M)
scans were perfornmed at various nonthly intervals on each patient follow ng
i npl ant ati on SEkﬁﬁﬁgﬁﬁtor the progress of the disease. Al papcgiisdenszi
conpl ai ned of headache and nausea for 1 to 2 nonths after surgery. Patlents
receiving the highest cell dose experiencedsghhe hi ghest nunber of synptons.
Four’ of the five patients, including all those in the 10 highest dose and
one each in the | quer Uue9Sethéd ofRIhim ﬁ%fain ﬂ{eeﬂl fcedbior 1 Oﬁﬂ? hdtytdiCardl €2
of tunor enhancenent in MRl scans over a 1 to nDnth perio ter the

i npl ant. The results oadmhustgtﬂnmraleelomlbmn in F| gure 1, which neasures
survival time of glioblastoma patients treated -with |ntratunDr I npl ants of
M.C cells. Two patients, one receiving a single 15 inplant dose of 4 x

10[err] M.Cs and qne r qaeinidthod 8f elaltf' 13 Whetkiithe Hutapentichily effEdti/e’ dmddritS

have continued to date to show a progressive reduction intunor nass over
periods of 58 &nd 74 wefhHogenicdercyi lyanphocytes dein the range fonsabait 2 *nHi’do
“shown a narked |rrprovege ﬁr@ Jd N Karnofsky score. The results of MRl scans are
shown in Figure 2, asures the reduction of tunor volune 20 as a
function of tinme since inplant of M.Cs. EXAMPLE 2 25 Phase | studi es have
been conducted in two patients with system c nel anona. M xed cul tures of
patient and donor 1BynpiFhe mathodvef clajmdpwhestimnthegtient isechumartandrthecddnor The
patients were treated bsK%hntral esional "injection of 2 x 10[err] MC cells

i nt o cutaneous tunors. pati ent exhibited negative effects.

10
14. The method of claim 13 wherein the patient is also treated by a
method selected from the group consisting of surgical debulking of the
tumor, chemotherapy and irradiation.

15 15. The method of claim 1 wherein the allogenic donor lymphocytes are .
administered peripheraily.

16. The method of claim 15 wherein the therapeutically effective amount
of allogenic donor lymphocytes is in the range from about 2 x 10° to
20 2 x 10",

17. The method of claim 16 wherein the therapeutically effective amount
of cultured lymphocytes is introduced embedded in clotted patient-
derived plasma.

25
18. The method of claim 1 wherein the co-culture is in the presence of

a lymphocyte proliferation agent.

19. The method of claim 18 wherein the lymphocyte proliferation agent
30 is IL-2.

IO DD



The first patient experienced necrosis and destruction of the injected 30
cutaneous tunor and inflanmation at a distant petastasis. The_second

pat 1 ent WO 96/ 29394

PCT/ US96/ 03621 24 showed inflammation at the injected tunor, but no
necrosis at the present dosage |level. Treatnent of these patients is

ongoi ng. EXAVPR/G o3neseqt hunen Phase | clinical study has been cgFpesebestai 0
test the effect of Intratunor inplant of M.C cells in patients with
pancreatic cancer. Four patients with incur Ql?l e, untreatable pancreatic
cancér received intralesional inplant of 4 X 10[err] MCcells . Little or

no toxicity was fognd. AAmeffddCof @Fatig a hikmbi HaVingo funferCeimhisiggid extension
of life span has been observed. Three Eatlents have experienced a greater

t han 50. percent reductabn |eolhsr.tmg frami & normal. epan denargr um | evel s

of CA-19-9, a marker f t hi roma h, of 206to 86 over
a two nonth period. Sesfen nﬁﬂl ﬁflmp ?%%ﬁ&ew[ pﬂﬂ‘q E‘FB

patients have returnedgjo tbsith cﬁ,%bgm ABxNE Ketvids' BAd Me
tunor, and areI|V|ngatotaIIy Ilfeiﬁ% ?eéregm escripti on of
the invention Bs exenpl ary fnderpuconditéonsof sufficiest r to i aﬂomtdram(pﬂmadomr

It should be understood th rious nogifications can be nade w t hout
departing fromthe spirit a @95}5@50‘?“ he 20 invention. Accordingly, the

following clains are i a} e”dﬁﬁ'ohﬂcnﬁﬁ h”ﬁﬁfi}kﬁﬁ@ﬁlyt AR A Sindtink 6 Clitured

nmodi fi cati ons.
lymphocytes into the patient in the vicinity of the tumor.

10 21. The method of claim 20 wherein the contacting in step ¢) of the donor
lymphocytes and the patient lymphocytes is for at least 48 hours.

22. The method of claim 21 wherein the proliferation is blocked with
mitomycin C.
16 '
23. The method of claim 20 wherein the tumor is malignant.
24. The method of claim 23 wherein the tumor is neuronally derived.
20 25. The method of claim 24 wherein the tumor is a glioblastoma.
26. The method of claim 23 wherein the tumor is epidermally derived.
27.  The method of claim 26 wherein the tumor is melanoma.
25

28. The method of claim 20 wherein the tumor is a primary tumor.

29. The method of claim 23 wherein the tumor is a metastasis.

A, B
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CLAI M5 1. A nmethod of treating a manmalian patient having a tunor___
conprising adm nistertng to the patient a therapeutically effective amount
of 5 al | ogeni ¢ donor |ynphocytes that have been co-cultured in the

presence of patient-derived | ynphocytes under conditions sufficient to

all oactivate t ?ﬁﬂ | ynphocytes. 2. The nmethod of claim %%’gh&
proliferation gfb e patient derived 10 | ynphocytes is bl ocke !
The met hod of claim2 wherein the proli feraﬁ%é)n is blocked with m torryC| n
C 15 4. The met hod of claiml V\,herei n t tunmor is malignant. 5. The

hod of cl 4 d
of clai m 5 wner i Pthe o FaRporsof Slal20 Wil [ MR dmg*‘w“"

gliobl astoma. 7. The lymiphocyted arel sdminiktered istralesidsallyunor i s epi der rral ly
derived. 8. The nmethod of claim7 wherein the tunmor is nelanoma. 25 9.
The nmethod of claim1l wherein the tunor is a primary tunor. 10. The net hod

of claim4 wherei ;g he FyuTReniod of P50 Sherein the therapeutically effective amount

5 of allogenic donor human lymphocytes is in the range from about 2
x 10° to 6 x 10°.

32. The method of claim 20 wherein the patient is also treated by a
method selected from the group consisting of surgical debulking of the
10 tumor, chemotherapy and irradiation.

33. The method of claim 20 wherein the allogenic donor human
lymphocytes are administered peripherally.

15 34. The method of claim 33 wherein the therapeutically effective amount
of allogenic donor human lymphocytes is in the range from about 2
x 10°to 2 x 10".

35. The method of claim 20 wherein the therapeutically effective amount
20 of cultured lymphocytes is introduced embedded in clotted patient-
derived plasma.

36. The method of claim 20 wherein the co-culture is in the presence of
a lymphocyte proliferation agent.
25
37. The method of claim 36 wherein the lymphocyte proliferation agent
is IL-2.

‘LR O )
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11. _The method of claiml wherein the allogenic dapnor |ynphocytes are

adm nistered intralesionally. 12. The nethod of claim 11l wherein the
therapeutically effective anmount 5 of all ogenic donor |ynphocytes is
in the range fromabout 2 x 10[err] to 6 x 10[err]. 13. The method of

claim| whereiwodggesdgti ent is a human and the donor is a humegrnisdedaéa:
The net hod of claim 13 wherein the patient is also treated by a nethod
sel ected fromthe group consisting of surgicg debulking ofthe tunor,
chenot herapy and irradiation. 15 15. The method of claim1 wherein the

al | ogeni ¢ donor | B8phogy titsapeutic adnipositionrfor! infhbiting emabt yell pfoliferdtionintahod
of claim 15 wherein the therapeut ically effective, anount of all ogsenl ¢ .donor

| ynphocytes is in the meammaianpaticsbeamprising acempinatign oficells in a substgatially

amount | of oul tured Ty minsii el sHRINEGHEL SobuBubiSCHARRY doffimaind 4 i 1©
derived plasnma. 25 18. lympkocyeé pesulatiors térivedliromead Riman Patich® havingld famér | N
the presence of a Iyrrphocyte proliferation agent. 19. he nmet hod of claim

18 wherei n t he & ynphocgné aseeond lymnhogyite tion derived from a normal allogenic
donor, wherein the donor lymphocytes are alloactived to the to the
tumor.

39. The composition of claim 38 wherein the carrier is a gel.
10
40. The composition of claim 38 wherein the composition is substantially
sterile.

41. The composition of claim 38 wherein the composition comprises a

15 unit dosage of the cells.

42, The composition of claim 41 wherein the unit dosage is from about 2
x 107 to about 6 x 10° of the cells.

20 43. The composition of claim 41 wherein the unit dosage is from about 2
x 10° to about 2 x 10% of the cells.

* c L M S .



30 is IL-2. WD 96/ 29394 .

PCT/ US96/ 03621 27 20. A nethod of treating a human having a tunor__ _
conprising: a) col l ecting | ynphocytes froma normal human donor; b)

col l ecting |ynphocytes froma patient having a tunor; c) contacting the
donor | ynphocytes and patient |ynphocytes 5 under conditions
sufficient to %%@g“l vate the donor |ynphocytes; and d) | NbPEEIGARTL 2
therapeutically eftective amount of cultured |ynphocytes into the patient
in the vicinity of the tunor. 10 21. The rgjhod of claim20 wherein the
contacting in step c) of the donor |ynphocytes and the patient |ynphocytes
is for at |east 48410urgn afticle of iftaniRichae fof usy il tleatihgWimos i 4 Afammalian
proliferation is blocked with mitonycin C. 15 23. The nethod of claim20
wherein the tunor is neiasheemprising: - The nethod of claim 23 wherein the
tunmor is neuronally derjiyed. - 25 . The nmethod of claim 24 wherein the
tunor is a gliobl aston&YZG.aé%ﬁl&‘ﬂﬁlfﬂﬁg of claim23 wherein the tunor is
epi dermal |y derived. 27(b? The dompusitionl congdined Swithisy ahe Wil ‘cofPkising a
mel anoma. 25 28. The nethod of claim 20 wherein the tunor is a primry

t unor . 5 combination of cells in a physiologically compatigle carrier

comprising a first lymphocyte population derived from a patient
having a tumor and a second lymphocyte population derived

from a normal allogenic donor, wherein the donor lymphocytes
are alloactived to the tumor.
10
45. The article of claim 44 wherein the host is a human.

46. The article of claim 44 further comprising a label on the sterile vial,
wherein the label sets forth information concerning the pharmaceutical

15 use of the composition in treating a tumor in a human.

47. The article of claim 44 wherein the host is a human..

* 4 L M S *



29. The nmethod of claim23 wherein the tu_rr_op is a netastasis. WO

96/ 29394 PCT/ US96/.03621-28-30-
Themethod of clTalm 20 wherein the allogenic donor human | ynphocytes are
adm nistered intralesionally. 31. The nethod of claim 30 wherein the
therapeutically effective anmount 5 of allogenic donor human

| ynphocytes is_]j range fromabout 2 x 10[err] to 6 x 10[ 963621 1 NE
nmet hod of cl ai ﬂ%@rei n the patient is also treated by a ng(ﬁ%)vg selzelct ed
fromthe group consisting of surgical debgyking of the 10 t unor,
chenot herapy and irradiation. 33. The nethod of claim 20 wherein the

al | ogeni ¢ donor human | ynphocytes are adm ni stered peripherally. 15 34.
The met hod of claim 33 wherein the therapeutically effective anount of

al I ogeni ¢ donor human | ynphocytes [rs In e range Jromabout 2 x 10[err] to
2 x 10[err]. 35. The nethod of clla@n 28 whgei Ethe therapeutically
effective anount 20 of cul tjuted E'rrp@cymas IS introduced enbedded
in clotted patient- derived pl asng. 36. °~’Th§eme§010 of claim 20 wherein the
co-culture is in the presence of 38 rrp@cyg* prol §ferati on agent. 25 37.

The nethod of claim 36 wherein thg rrpﬁcyﬁ p%l feration agent
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PCT/ US96/ 03621 29_ 38 A therapeutic conpasitian.for inhibitingturer—eeH—————
proliferation in a mamral i an patient conprising a conbination of cells in a
substantially plasma-free physiologically conpatible carrier conprising a

first |ynphocyte popul ation derived froma human patient having a tunor 5

and a second Iwgpj}?g%te popul ati on derived froma nornmal all operisochseior ,
wherein the donor [ynphocytes are alloactived to the to the tunor. 39. The
conmposi tion of claim38 wherein the carriZ¢2 is a gel. 10 40. The

conposition of claim 38 wherein the conposition is substantially sterile.

41. The conposition of claim 38 wherein the conposition conprises a 15

uni t, dosage of the cells .~ lne conpositron or clal wherein the unit
dosage is fromabout 2 x 10[e§‘] to aboux\G—L\\l@erﬂ % he cells. 20 43.
The.conposition of cl ai HL% refy Qe Fi txdoSBgeq s Lrqm about 2 x
10[err] to about 2 x 10[ br® R &IE o & o &
I Xo o K| T8
$SE53is88¢%
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