WD 03/ 039566 PCT/ NZ02/00235 1 -NOVEL METHODS OF TREATMENT AND DELI VERY
MODES- FI ELD OF THE | NVENTI ON The invention relates to novel delivery nodes
for the tweaBmssste of nmanmmal s. Particularly but not excl uPCINZA206035

i nvention relates to novel nethods of ltreatnment in situ in organs of

mammal s, particularly the lungs. The invention also relates to treatnent
regi mes apgNOVIBLeVIFAHONRS @A TREATMENT AND RREEIVERX &ROINLS- Lung

Il nesses and Conditions Illnesses and conditions of the lungs are varied
and wi despread. They vary fgon nphysema, to congenital
cilia problens and cystic £ ro@is‘éﬁ]??)quE Ielﬁg#pﬁelpl\zuch i1l nesses and

condi t i oMBe fav@icAnelatddne nbaslidetihay agddes fatthe treatmeandbmamnialiePattitiladyl ty of
treatment as a result of in accessibility. 1. Cystic Fibrosis Cystic
fibrosi sbytapy exclusiveiythg|inyratien relatgs @é&’é’é‘y Bethads ¢f tyeatment dp pilyinCERANE K ans,

al t hough & | r s hiefly
2 o sasfnEy PRHEHRE G PRGE O] FIALE Mo xphlcs, 8 BRinenl roines o

l'i ni ng t iypliaableveysedtmenrafadystic Shibfis.ci ently hydrated secretions. This
causes bl ockages of the bronchial airways and devel opment of recurrent
Infections in the lungs. Simlar changes occur in other organs of the body,
but thegacit@restNpo |ife threatening. People with Cystic Fibrosis suffer
fromchronic lung problens and digestive disorders. The |lungs of people
wi t h CysLung Hlimssesi andfeenditionbvered with a sticky mucus which is hard to
renove and pronotes infection by bacteria. Many people with CF require
frequent hospitalizations and continuous use of antibiotics, enzyne

suppl eneflingssea Bl coidigsnsoTdhe Rink® B vadbRantwitckprend Theyseary rom @dtinegt i ve

el ectrolyte "punp' in the cells Iini n% t he aj rways whi.ch in retSL{Ircﬂ I s due

to i nher Panser, gBYRBY s torapRgepital gilia REobleareand gsHe fibresstiy sxpmple.

illnesses and conditions have one important characteristic in common - the difficulty of

treatment as a resulf of in accessibility.

1. Cystic Fibrosis

Cystic fibrosis (CF) is a fatal genetic disease primarily affecting Caucasians, although
cases have been reported from other ethnic groups. It is chiefly a disease of electrolyte
transport being an inability of the membranes lining the airways to produce sufficiently
hydrated secretions. This causes blockages of the bronchial airways and development of
recurrent infections in the lungs. Similar changes occur in other organs of the body, but

these are not so life threatening.

People with Cystic Fibrosis suffer from chronic lung problems and digestive disorders.
The lungs of people with Cystic Fibrosis become covered with a sticky mucus which is
hard to remove and promotes infection by bacteria. Many people with CF require
frequent hospitalizations and continuous use of antibiotics, enzyme supplements, and

other medications.

The underlying cause is a defective electrolyte "pump' in the cells lining the airways,
which in return is due to inherited gene abnormality. Humans have a gene encoded in
their DNA which manufactures a special protein called CFIR (Cystic Fibrosis

Transmembrane Conductance Regulator). The CFTR protein is a member of a family of
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their DNA whi ch manufactures a special protein called CFTR (Cystic Fibrosis
Transnenbr ane Conductance Regul ator). The CFTR protein is a nenber of a
fam |y ofwOoSBB®FaTUTE SHEET (Rul e 26) WD 03/ 039566 PCT/ NZ@ZTONY2350232

ATP- bi ndi ng proteins that act as unidi2rectional solute punps. This protein

control s ) w of. ¢ r|de|os acrqss.the ce enbrane. Each.gene is
e o Al Bihiading Peeia’ Bl aeh 6y uoaBee Gnel Sun PuEEE ThE orechcoaioRate T or
nor nal CﬁJw@oPEﬁlQﬂ&éio%achBé'ﬁe'cEllh&m"BFﬂnﬁ when a person has two defective
CFTR alleles that they actually have Cystic Fibrosis. Those with a single

defective allele are called carriers, and those with two defectlve all el es

have Cystic Fibr.osis, The ene causing kng ow t hey
cause t he® G@Stlf\%ad& l@’cf)f gsl)es,pau%gle rrgfyj 31%1' aﬁ%[e ﬁ%ﬂ ‘o ?epl ace
the def egérinee CHTR eﬁ)ﬂoﬂuﬂloheﬂ“ﬁ@dht\ﬁé biilly twhen difeesdfichas o defeetive CETRIafleRs i ng
appear to have f ed, despite nuch tinme, effort, expertise and noney

bei ng expehthsy. actpgily hawe ot Bikrgsis.eThase veithe a single, deteptivenallale At qedlpdh *
Tr eat mn&arﬁgrs%ﬁtth E{rlﬁ{ﬂ% f@ﬁ%%llél@ﬁgaﬁ fc%ﬁél’«‘ ra% gene was di scovered in

1989, the packe of resear ch acce In 1990, scientists
successfully made copl es of the nor mal gene and added themto CF ceI s in

| aboratory di shes, which co rect d the ive cel n
step wasT g‘?: BP@@&"‘P?}H%&P? Qefrf %Wnlaﬂ PWr Y &RBE 4’?79?\%‘; “’eg“j r apy
treat mant;])uﬁ‘@o s a%'o"l&i&v&lnoAQteH@Eé ®"kp I%ettﬁe @ectﬁf’e%’eﬁé%ﬁ?érsﬂﬁddlﬁﬂ tB&ldBegs@NMION

cold vir act as a delivery velce- carr he genes to the CF
cel | s i nby lzenedicr evgyrecrifg\appedr tothase daileds éeapltdenwiytlmpoeffe@,t experiisg @nd

delivery ne suc fat capsul es QS0 n nt hetic vectors.
The fir sPIOH@(%?%gxneﬂg‘?‘gé@lsdw&a@ﬁEﬁ‘yéﬁfgﬁ%‘gﬂ%eé%@f%“o‘% ?ﬂf’gytﬁmﬁo years was
approved by the Food and Drug Adm nistration (FDA) in 1993. In clinical

trials, this nmucus-thinning drug called Pul nozyne(r), reduced the nunber
of respi ffacainl,enmf@v:stimﬁbrmd i mproved Iung function. In 1995, a four-year

?;??gmsrg V\e%ﬂ%eh&g%ctnlv r en ‘kgscég&(lglﬁ%er contr oﬁaggrfcon ?gtafccl)llnﬁég%rea yl n high
doses.  accelerated. In 1990, s01entlsts successfully made copies of the normal gene, and added

them to CF cells in laboratory dishes, which corrected the defective cells. The next major

step was achieved in early 1993 when the first experimental gene therapy treatment was

given to a patient with CF. Researchers modified a common cold virus to act as a delivery

vehicle - carrying the genes to the CF cells in the airways. Several studies are underway

to test new gene delivery methods, such as fat capsules (liposomes) and synthetic vectors.

The first new drug therapy developed exclusively for CF in 30 years was approved by the
Food and Drug Administration (FDA) in 1993. In clinical trials, this mucus-thinning drug
called Pulmozyme®, reduced the number of respiratory infections and improved lung
function. In 1995, a four-year study showed that the drug, ibuprofen, reduced the rate of

lung inflammation in children with CF — under controlled conditions, and in high doses.

In late 1997, the FDA approved the drug TOBI™ (tobramycin solution for inhalation). In
clinical trials, this reformulated version of the common antibiotic improved lung function
in people with CF and reduced the number of hospital stays. The benefits of TOBI are

that it can be delivered in a more concentrated dose directly to the site of CF lung
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In late 1997, the FDA approved the drug TOBI TM (tobranycin solution for
inhalation). In clinical trials, this refornmulated version of the comon
anti bi ot iwoimpswsyed | ung function in people with CF and redmNzedoeae nunber
of hospital stays. The benefits of TOBl are that it can be delivered in a

nore concent.rated dose. di.r to the site o un SUBSTI HEET
(Rul e zeleW’@Fsﬁ@%S%’GleP@r/ t@o%‘ﬁbﬁz@é’resgmﬂt’% £ or",Jé1 P’%‘%‘PF%‘P&&P? and

that it dh%ugrreaﬁrovmhgﬁné & £E8her HfosHRYRI RBBRALs Rf pddR withltgtl d lead to a
|l ong line of other aerosolized antibiotics gop le with CF. Cell/Organ

Tr anspl ant ation to treat CF Wuole |ung transpl antation has been carried out

successf cur di sease, but this is technically

di fficul el @gé‘h&re’ésp ‘Hﬁ'gt‘ ﬁ?{rgﬁ‘gggccess and relies on availability of

or gan dowaps 1quetrtrrs9mﬁrahaﬂt1ed BeeAOGriaouf E@Ebdshdiyv ivdthabere WiTothdolAgt have
CF. These "new' lungs are initially disease free however, CF does renain

inthe ﬁlmesbutp@mw%M%We@fﬁ% expensivg: has Hpated sueepss ewdoglies Pe tract

after th 5}} Each individual has an inmune systemt hat
pr ot ect sq’aaglglgrggtté aglr(go%&r?at erial, including microbes. Transplanted organs
are foreign to the recipi ent and the i mmune systemreacts against themin

a process caIIed r ection. u ssi ve ug iven, arly for
the |if el trapspipng $ﬂ Game ﬁ@’@rn%a af%Wﬁ%éa@etg éﬁ%ﬁ%g%r BEWOMNES and
protect 1f qmtl{aflg fRhank&d h%%@fls CF 888s"Bin8fl inQfle sInERY) PAMRELS BftbatiRedr UGS
may increase one''s susceépti bi fo some infections, and cause side
effects mhghmdsjiaadbmpaslucﬂe@trmg&drthkil\dlgdljanﬂplmdt| on, and osteoporosis

(thinning of the bones). The doses of such drugs are adjusted to nmaintain
adequat e i mmunosuppression and mnim ze these side effects. An alternative

appr oac hEQ&Pin@l\}?&la'l ﬁQsl ﬁ?ﬁﬁﬁ'ﬂha Qystéth th&asibteste HRaifft fohBgtl afatsial, Vificlagings by
transpl ant ati on. known that even a very small increase in the

el ect r ol yii@obgsuy Wmnn@lanted«mganrs explpraign tocthaliresdnient apd dhe BRmyneSYSHRRR Facts
per cent ag ealr?sft tﬁ:e%'lt {n a I?r%gedss tcgllebde réﬁ@t o%c'elthﬁhotsnﬁ)res@i\;ev@é(gsl drl hﬂ/gn daily for
the life of each transplant recipient to reduce the immune response and protect the
transplanted organs from rejection. Immunosuppressive drugs may increase one’s
susceptibility to some infections, and cause side effects such as diabetes, decreased
kidney function, and osteoporosis (thinning of the bones). The doses of such drugs are

adjusted to maintain adequate immunosuppression and minimize these side effects.

An alternative approach could be replacement of at least some of the defective cells by
transplantation. It is known that even a very small increase in the electrolyte ‘pumping'
will reverse the disease i.e. only a small percentage of cells need to be replaced in the

airway lining.

OBJECT OF THE INVENTION

It is an object of the invention to provide a novel means of treating mammals suffering
from diseases or conditions which manifest themselves in the lungs of the mammal; and
it is a further or alternative object of the invention to provide a novel or alternative

treatment for the condition of cystic fibrosis
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OBJECT OF THE INVENTION It is an object of the invention to provide a novel
means of treating mammals suffering from di seases or conditions which

mani f est wbeamadsees in the lungs of the manmal ; and it i ®Ca/NzeHdes or
alternative object of the invention tat provide a novel or alternative

treat meng,.f e} |.c fibrosis SUBSTI TUTE SHEET (Rul e 26)
WD 03/ o§§é¥@ﬁ§%§w@ﬁgwﬂﬁéﬁ%EWMS OF THE | NVENTI ON According to a
first asgpecdrdib b Q%irétrh‘éﬁ‘&ft bPﬂ&e‘irhféhﬁ‘oﬂ theRtf 19¥)&Gﬁde@a%&bﬁ%l%hc@%¥bﬂ%c apabl e
upon inpaction in a lung capillary of a patient suffering fromcystic
fi brosi supgn lmpeemwmgntmhlwcamﬂaryc@ﬁprpmeng suffering | fuetnreysti¢ fiboosis of nore
cel |l s exhi bj.t antial.ly nor CFTR production; ii) one or nore
coati ngs&&“ @%R%{bﬁnic%lflgg% %EIPB]I l%terl al around the one of nore
cells; if)i) obge &rmmro%n@éﬂiﬂﬁﬁﬁ@mba&aﬁﬂlﬁﬁ@ﬁaametﬂied@ﬂen or nore coatings;
mhereln the size of the hiological device is such that, upon introduction
to the v@nousones%lin@l?ﬁ ertipgoffaitable baqvenwevlpléénqxﬁrrql ajoupd dhe anenfimaorei al | y
in the regi on eg a lung capillary of the patient, and wherein, upon

I's

| mpaction, ruption of the outer surface of the device or otherw se,
t he one 1) rmom @ mbrgseisases essatibied wWathahe onlepmrmare\mhﬂingsf t he | ung

capillary eby al.l o acc ss (direct I ndi rectl f t he one or
more cel ¥ ertesl thgesifa,Ag the VY'IHPE’SEF evigsy léf%%d%yr PR Hﬁtfafleéct“efly%ft fygnous

bi ol ogi cglsLhe rs.

Pr ef er abl ;?t t héf gﬁg agre ﬁ%? g&gééo?gg%%ﬂgcg@g&# Qfﬁlr}{lgtr}?iae%%ﬁgtaal%?f giﬂiligé@

uni f or m ¢f tha patientone or nore coatings, whether it is uniformy through all
of the one, or, nore coat.in

more coatThgderAlM 8?%#?\?%‘?‘{?“? by g .Jpgg) 1mrf%fr gllet Bhidr Yffacd’ of U aBlicd " On©

otherwise, the one or more proteases are able to act upon a wall of the lung capillary,

thereby allowing access (directly or indirectly) of the one or more cells to the lung

epithelia.

Preferably the diameter of the biological device is substantially within the range 20-80

micrometers.

Preferably the one or more proteases are distributed substantially uniformly in the one or
more coatings, whether it is uniformly through all of the one or more coatings, or
uniformly within one or more of the one or more coatings. Alternatively the one or more

proteases are distributed throughout the one or more coatings in clusters.

Preferably the one or more proteases have the characteristics of proteases secreted by the
Ascaris roundworm. Preferably the one or more proteases are neutral proteinases. More
preferably the one or more proteases may be collagenases or proteo glycanases.

Preferably the cells may include human lung cells and/or porcine lung cells and/or human

lung stem cells.
Preferably the one or more coatings around the cells provide(s) a protective coating to the

cells and is//are permeable to nutrients. Preferably nutrients include water, salts and

glucose.
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proteases are distributed throughout the one or nore coatings in clusters.
Preferably the one or nore proteases have the characteristics of proteases
secret ed W9 0BlsseAscari s roundworm Preferably the one or PeomZopp@Bgases
are neutral proteinases. More preferdbly the one or nore proteases may be
col | agenases or proteo glycanases. Preferably the cells may include human
| ung cells and/or porcine lung cells and/or human |ung stemcells.

Prefer abbﬁeféraﬁ¥%aeorférormﬁfr@ cgéeiﬁlltgg e 8f REMde hiidehats! | S provide(s) a

protective coating to the s and is//are perneable to nutrients.

Preferably nutrients include water, salts and glucose. SUBSTI TUTE SHEET
(Rule 26 3/,039566 PCT/ NZ02/ 0023 ¢ ably the one or nore

coati ngsi)feg?g@gﬂ})eronlenogl%oagcg%ldll% g?rgp Sel'-t'geeg’élr%gvglﬁ%i the one or nore coatings
conpri se the fyol | omi iger labor chaldinnngr | ayer of alginate, ii) polyornithine,
iii) an outer |ayer of alginate. Preferably the proteases are in clusters,
cont ai ned wit A n apole sule, and are held in or on the outer |ayer of
al gi nate. Pref.erab 1 |l e may be of a suitable water absorbing
material, pr e{@r ab yO%tgﬁgﬁﬁﬁwée!r ably the one or nore cells have been
obt ai ned according to a process of isolation froma donor. Preferably the
process Qf isolation includes ﬁlétgosure .of the. one.or nore f:@%{ | s .a liquid

t
medi um cBFRferAblY (Re BroLeases #rp ik cystersy Coripined iR 2 micrpeapsulgy *Fﬁ&&lﬁd e,

Li gnocai geon Meefigtrabiet driageilite! mafely dRMhkftaphl SRRy HevEQ S0ithkle Kakd
supported by a pharnaceuticall

absorbing material, preferably gelatin.

Preferably the one or more cells have been obtained according to a process of isolation
from a donor.
Preferably the process of isolation includes exposure of the one or more cells to a liquid
medium containing one or more of:

Nicotinamide,

Liberase/Collagenase,

Lignocaine.

Preferably the biological devices is contained within or supported by a pharmaceutically

acceptable intravenous carrier.

According to a second aspect of the invention there is provided a method of preparing a

biological device capable, upon impaction in a lung capillary of a patient suffering

from cystic fibrosis, of treating the patient comprising or including the steps of:

1) isolation of one or more cells exhibiting substantially normal CFTR production;

i) a step of coating the one or more cells with one or more coatings of a suitable
biocompatible material;

iii)  attaching or otherwise associating one or more proteases with the one or more

coatings;
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acceptabl e intravenous carrier. According to a second aspect of the
invention there is provided a nethod of preparing a biological device
capabl e, wpmn/osgspacti on in a lung capillary of a patient ®aftiNaoRme3sfrom
cystic fibrosis, of treating the patiént conprising or including the steps
of: i) isolation of one or myre cells exhi&l:ati ng substantially normal CFTR
pr oduct ivdierein; the gizgiof fhe, piokegigal fgvicads sheh tat, Pppa MtEqdugtion 19, thsnengps npr e
coating i i . B i el i herw se
associ at?RgopioHe pARGE e HeIEg TAA 1k TR EiiaR in o riBh L2 Mikaplnady

SUBSTI TWIkh&Spiiteht.( Rul e 26) WO 03/ 039566 PCT/ NZ02/ 00235 6 wherein the size
of the biological device is such that, upon introduction to the venous
system of the patient the device will inpact substantially in the region of

a lung %Qfsek%@ Yhe inalmfléi@r_ PRk Blolodié 2 ffvalel i $ubStastiaAleLE theotaripBe2008®! Ogi cal
u

device is antially in the range 20-80 mcroneters. Preferably the one

or nor e mekdsetarse hunan | ung cells and/or porcine lung cells and/or hunman
l ung stemcells. Preferably nicotinam de and/or Lignocai ne nay be
introduced to the one or nore cells prior to coating, or at any one or

nor e st aueferstly te oid 6€BQLY eslisRirehamabi g bellscandlor porcihe punighezlls dad/ot he
foll ow ng substeps: (a) encapsul ation or encasenent of the one or nore
cel | s i rumanjupgpter ¢sildconpatible material, (b) coating the encapsul ated
one or nore cells with a positively charged material, (c) providing an
outer coat of a suitable bioconpatible material. Preferably the

bi oconparretdrsblyaii@itinamidengakd oy ddghovaing)mayn te (utjodusedatosihiet sl @ rabrgi gedls e.

Preferably the alginate is in ultr ure form
pr){or to coatingg, or at any one oOr more s?ag%s OF the procedure.

Preferably the coating step includes the following substeps:

(a) encapsulation or encasement of the one or more cells in a suitable biocompatible

material,
(b) coating the encapsulated one or more cells with a positively charged material,
(c) providing an outer coat of a suitable biocompatible material.
Preferably the biocompatible material employed in (2) and (¢) is a suitable alginate.

Preferably the alginate is in ultra pure form.

Preferably the encapsulation provides a surround which prevents, once implanted, direct

tissue contact with the one or more cells.

Preferably each encapsulation involves presenting the one or more cells and a suitable
alginate solution into a source of compatible cations thereby to entrap the one or more

cells in a cation - alginate gel.

Preferably said cation alginate gel is calcium-alginate gel.
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Preferably the encapsul ati on provides a surround which prevents, once
inplanted, direct tissue contact with the one or nore cells. Preferably
each encawouwBasiseq i nvol ves presenting the one or nore celPC3/nmdo@3suitabl e
al ginate solution into a source of corfpatible cations thereby to entrap the

| .. Pref ly. said i
o1 o1 nat oPgEray sud APaRe e fipe siaflod & meEy deriads.ged tiefisREadk ot
03/ 039564 B%/éaﬁﬁl%h%gl%éeméd ﬁrae&relsleﬁhtb assdtﬂoawtaefet&us&ed in the solution

i s sodi umalgl nate, and the islet and sodium alginate solution is
presented as a dropl et |nto a bath of suitable cations. Pref erably t he

second | r .of the ¢ be o sitrvel

mat eri al ﬁ%&&@?’a%? yseﬁ%lf a[}/e{)rolg t%“ﬁlc?{%su ePPVéIP) f ‘?/?ét“’c? ag‘%ﬁ%&f) é%‘h se the
fol | ow nﬁhatenlai)p@fbrablylgblyl-]?%ﬁﬁthﬂfe al g| nate, ii ) poI yornithine, iii ) an outer
| ayer of alginate. Preferably step iii) includes substantially uniform

di stribution of the one or nDre proteases in the one or nore coatings (by
m Xi ng pI ication for exanple).

Al ter na}"?%%r&ﬁ?ﬂ?é‘éo%&m é) §Y’ buting the one or nore proteases

t hr oughout thg outMHmealayetgafalgmdta;sters (by mxing the clusters with the
outer coating, before application for exanple). Preferably the one or nore
prot eases havid) t hePRBHFH @F’@ri stics of proteases secreted by migrating
parasitic nerTﬁ{ odegy oiRf iy glr(gfaegglgg%y Ascaris suum or stercoralis.
Preferably t 2 one or nofe proteases are neutral proteinases. Mre
preferably the one or nore proteases nmay be col | agenases or

pr ot eogl ycan Acc.ordin her et f..the.nyenti reis
provi dedig’ff;liulerla r SR mdblg%spéll]' zitmrnuaﬁ)f S 3 i |St§ft% P%{”?oo g 1{}1}5 de Flr%%?
sufferi nﬁroftéa@ég BB be brf R6R LBt (B mStingwith the outer coating before apphcatlon

for example). Alternatively step iii) includes distributing the one or more proteases

throughout the outer coating in clusters (by mixing the clusters with the outer coating

before application for example).

Preferably the one or more proteases have the characteristics of proteases secreted by
migrating parasitic nematodes, more preferably Ascaris suum, or stercoralis. Preferably
the one or more proteases are neutral proteinases. More preferably the one or more

proteases may be collagenases or proteoglycanases.

According to a further aspect of the invention there is provided an intravenous
preparation for administration to a patient suffering from cystic fibrosis comprising or
including:

(a) abiological device as previously described, and

(b) a pharmaceutically acceptable intravenous carrier.

Preferably the intravenous preparation may be stored at a range of temperatures not less

that 2°C and not exceeding 30°C without destabilisation and/or decomposition.

Accerding to a further aspect of the invention there is provided a method of treating a

patient suffering from cystic fibrosis comprising or including the step of:
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I ncluding: (a) a biological device as previously described, and (b) a

phar maceutical ly acceptable intravenous carrier. Preferably the intravenous
pr epar at iwp ogmg9she stored at a range of tenperatures not PeIsNZoph@ss2C and
not exceedi ng 30C wi thout destabilisaBion and/ or deconposition. According
to a further aspect of the invention therfe i,s provided a nethod of treating
a patient sUpFeREnAY dnyaistplen o 4‘? BHYEF ot FORPRTLPHYPISPAaHe} EIPIIF Rehe st ep
of : SUBSTITUQ§h§MQ§E:(RuIe 26) WD 03/ 039566 PCT/ Nz02/00235 8 Intravenous
adm nistration to t patient of an intravenous preparation conprising or
including: (a) 6)phrhameaeuti¢aly degepadepiaidnous parrigyendus carrier, and (b)
a bi ol ogi cal de iceb.gher?in.the bi ol ogi cal device is capable, upon

i npaction in a MIngPOMEFAIEFYIf a patient suffering fromcystic fibrosis,
of treatyGeihiRe BRdgEH deVibeispably, iftm iripatiag mod 11ﬂF\Ua§ﬂla@06M pstRat or
includes: i) one or nore cells exhibiting substantially normal CFTR

pr oduct isuffering fromrryside fikigsis, elgsrating thegratients ui t abl e bi oconpati bl e materi al
around the one of nore cells; iii) one or nore proteases associated with
the one or nore coatings; and wherein the size of the biological device is
such t heprefesitdythienidlogivsitdevite combtises or budss:syst em of the patient the

device w Il inpact substantially._in the region of apillary of the
patient, and Wher é?nl‘?,o_r@}%ﬁwuﬁﬂ‘éhl@?ﬁ S"gyalﬁiaélﬁ’mﬁ%ﬁg’ﬁ@c“ﬁﬁ?%r surface of
the device ory Ot Nl Sforc!dBEARCY sUfBbR RLEARER MiteriAlifuldandehe upon 2

wal | of the l'ung capillary, t1 reby allow ng access (directly or
indirectly) of thefansecellsyore cells to the lung epithelia.

ili)  one or more proteases associated with the one or more coatings;

and wherein the size of the biological device is such that, upon introduction to the
venous system of the patient the device will impact substantially in the region of a lung
capillary of the patient,

and wherein, upon impaction, by disruption of the outer surface of the device or
otherwise, the one or more proteases are able to act upon a wall of the lung capillary,
thereby allowing access (directly or indirectly) of the one or more cells to the lung

epithelia.

Preferably the diameter of the biological device is substantially within the range 20-80

micrometers.

Preferably the one or more proteases are distributed substantially uniformly in the one or
more coatings, whether it is uniformly through all of the one or more coatings, or
uniformly within one or more of the one or more coatings. Alternatively the one or more

proteases are distributed throughout the one or more coatings in clusters.

Preferably the one or more proteases have the characteristics of proteases secreted by
migrating parasitic nematodes, more preferably Ascaris suum, or stercoralis. Preferably
the one or more proteases are neutral proteinases. More preferably the one or more

proteases may be collagenases or proteo glycanases.
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Preferably the dianeter of the biological device is substantially within
the range 20-80 mcroneters. Preferably the one or nore proteases are
di stri butwo osbess@ntially uniformy in the one or nore c@®amiNgg/po2shet her
it isuniformy through all of the on® or nore coatings, or wuniformy

Wi thin ane_ or re of -the one or re coatings. Alternatively the one or
nor e p?‘%ﬁ@é@é&nﬁ?r"@ﬁﬁw ﬁ‘?@'ﬁfﬁe‘ﬂ”?%ﬁlﬂﬂ% ﬁ%@tan%ép%glegpn%?l a@é@f FH'ﬂgnl n
cluster sy PrehftAbl y the one or nore proteases have the characteristics of

prot eases Secreted by mgrating parasitic nematodes, nore preferably
Ascaris suum or stercoralis. Preferably the one or nore proteases are

tral t ej . M .er abl : t b
Col | agerbieEsily T gieats TPy iofiSRE Rokag U 3 pRia B2 Brodd SRR Bs 030566
PCT/ NZO24eDQ 288 areDeihedits ahhtribms, faefelblymitriéme inetitlehema sdlgguesklasd and/ or

porcine lung cell's and/or human |lung stemcells. Preferably the one or
nmor e coadminggcidpound the cells provide a protective coating to the cells
and are perneable to nutrients. Preferably nutrients include water, salts,
gl ucose and anmino acids. Preferably the one or nore coatings are or

i ncl ude PBde@iratdy ¢he onkroe herrabdatingh erecvatdlnpalginatpr i se the following: i) an
inner layer of alginate, 1ii) polyornithine, iii) an outer |ayer of

al ginate. Preferably the proteases are in clusters, contained within a

m cr ocapskean1f itk @hndiedothprile 1Y folBwidge outer layer of al ginate.
Prefer agﬁ(} t%e9m cr oca‘c%sgl rrgy be of d§ suitable water absorbing material,

preferably gedati naniﬁnafleyglmlfylghtﬁée,one or nore cells have been obtained

according to ﬁ) prolc):oei}s,gmlot 'n'e,SO| ation froma donor.

iii)  an outer layer of alginate.

Preferably the proteases are in clusters, contained within a microcapsule, and are held in
or on the outer layer of alginate. Preferably the microcapsule may be of a suitable water

absorbing material, preferably gelatin.

Preferably the one or more cells have been obtained according to a process of isolation

from a donor.

Preferably the process of isolation includes exposure of the one or more cells to a medium
containing one or more of:

Nicotinamide,

Liberase/Collagenase,

Lignocaine.

Preferably the patient prior to and/or during and/or after administration of the intravenous

preparation is treated with an oral dose of nicotinamide.

According to a further aspect of the invention there is provided a biological device
capable upon impaction in a lung capillary of a patient suffering from a condition or
illness (“the condition”) of the lung or lung region, of treating the condition,

comprising or including:
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Preferably the process of isolation includes exposure of the one or nore
cells to a nedium containing one or nore of: N cotinam de,

Li ber ase/wWoloBasgsn@se, Lignocaine. Preferably the patient ppriNao2o@3and/ or
during and/or after adm nistration ofid he intravenous preparation is
treated with an oral dose of nicotinam de, A%cordi nge%o .further aspect of

the inventi o)t herd®eio§ More FPHWENLSPSEiss eaprblg ot Heatnsd "% upon i npaction

|natung capyl | arg b doRhdieilos sbListel NththOBASor HtHe tr@heflf spebick,ness
("the condition") of the I ng or lung region, of treating the condition,
conpri si ng orwhereihute sige BUBSTicaliat SpHeies i§ Rudhe t126) uppd idBoOBH6860 the

PCT/ NZ02/ 00235 10 i) ong,or re.treatnment .species, capable of .treating the
condi ti on, ii\jen%syggen}ﬁf © F‘g‘?@a@&de&lgg 3{1,]]# H{lgﬁg\ﬁfe@sﬁmﬁaﬂ@ygﬁ%r‘%ﬁl@ T e

treat ment spel%ggapﬂl%?%fgjerbaﬁgﬂ’si ze of the treatment species is such that,
upon introduction'to the venous systemof the patient, the device wll

i npact subst aandi whdreinj npen inegpiction by disruptipngofcthp onfer syrfege efifbe ggviceft, and
wherei n, upon _jnpaction by disruption of oLt f o) Vi ce or
AL R0 B of e ek B Y 4 B SRl Wt

ot herwi se, th® e wa t he
lung capi | | agapillakyiemheRRyy adlloohd acars €disectlsli sreindiryetly) ofhthier @t by mové t he
one or nore treatnment species to the lung epithelia. Preferably the device
i ncl udes one @@@nﬁlﬁﬁée%%@ﬁhﬁamnééaﬁh%s of a bioconpatible material around
the one or nore treatnent species, the one or nore proteases being
distributed within the one ore nore external coatings, and the dianeter of
t he devi Befdrabls tixsderiveiindlides onktobé motehaxternal geatii@s-of 8 Biarovpeiiele enaterial

SP ;g: g[ 23&&1%91'[1({] E}goc?r?e gI‘r mgPer tei\reﬁrrngxtltegpseglses,ht%\e/ %ng I’(])% Ilgl:(bl'g‘ rp%gtteaegéls %te{n%sdi%b&reg teases

within the one ore more external coatings, and the diameter of the device is substantially

within the range 20 — 80 micrometers.

Preferably the one or more proteases have the characteristics of proteases secreted by the

Ascaris roundworm, and are neutral proteinases.

According to a further aspect of the invention there is provided a method of preparing a
biological device capable, upon impaction in a lung capillary of a patient suffering
from a condition or illness (“the condition”) of the lung or lung region of treating

the condition comprising or including the steps of:

i) isolation of one or more treatment species capable of treating the
condition;
ii) a step of coating the one or more cells with one or more coatings of a

suitable biocompatible material;
iii)  attaching or otherwise associating one or more proteases with the one or
more coatings;
wherein the size of the biological device is such that, upon introduction to the
venous system of the patient the device will impact substantially in the region of a

lung capillary of the patient.
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Ascaris roundworm and are neutral proteinases. According to a further
aspect of the invention there is provided a nethod of preparing a

bi ol ogi caWwOdawsases capabl e, upon inpaction in a |ung capi |l lPamNzZot/o@3pat i ent
suffering froma condition or illnesd ("the condition") of the lung or

|l ung region of treatin the caondition conprisjng ot including the steps

of : i) eeferably ke fiagsier %ﬁr]é‘oforgécéfrﬁjﬁﬂce s‘E)éB{’%g“t@éﬁalﬂl thegan, ‘Fezglf $0rs1g t he
condi ti Qe Jrhdie@ Step of coating the one or nore cells with one or nore
coati ngs olf a suitable bioconpatible material; iii) attaching or otherw se
associating one or nore proteases with the one or nore coatings; wherein
the size of the biologjcal device,is. such that, .upon.i.niroduction to the
venous <YEPEHRS Ot ﬁeﬁﬁh T athect I‘?g t&gvlinggﬁwnl P‘efenﬁ%é’{“’véﬁ%staﬁnlﬁ%ﬁﬂe?ﬂ‘% t he
regi on QfregardtioRdfof adlridFa¥ion fro ahsutieat sugftking HIBSA | chhllitiobtdrEllndsRwfeh26) WO
03/ 039566 'PCT/ NZ02/ 00235 11 Preferably the dianeter of the biol ogical

devi ce ilengebleng mgicn ¢opnprisingtes ipeniag20- 80 microneters. According to a
further aspec  t i i ] i vi ded an intravenous
preparation f%)r %fgb%‘pﬁ?ésl?g‘gp% %é;&%s%ggédgaglf)?eé%msufferi ng froma condition or
i1l ness of th®e) alptmgacsuticaliy acoepiable inivavenows cagrienr i ncl uding: (a) a

bi ol ogi cal device as descri bed ahove,. and éb% a @ggr nmaceut iﬁ&l ‘l?ﬁ% accept abl e
i nt r averfsieording e afurthes aspegt A thegnyentign therp ipguided grmethod; & t here

I's provi [%?G: @sﬁ‘ﬁ’éﬁﬁgﬂ&ﬁ aldofi éoE%r‘ﬂlne@@ “HROEoritidn®) bf e IfETbAUAL REibn ON OF
illness e condrtion™) of the lung or lung region conprising or
i ncl udi ngniprsigt @pndiding therstaperfous admi nistration to the patient of an

i ntravenous eparation conpr.i sjn . . . .
plrntrgvenous a mlms%}a)l{lon Jto t%e patient of an intravenous preparation comprising

or including:
(a) a pharmaceutically acceptable intravenous carrier, and
(b) abiological device,
wherein the biological device is capable, upon impaction in a lung capillary of a

patient suffering from the condition, of treating the patient.

Preferably the diameter of the biological device is substantially within the range 20-80

micrometers.

Preferably the biological device is as described above.

This invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,
and any or all combinations of any two or more of said parts, elements or features, and
where specific integers are mentioned herein which have known equivalents in the art to
which this invention relates, such known equivalents are deemed to be incorpbrated

herein as if individually set forth.

Definitions

As used herein these terms have the following meanings:
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or including: (a) a pharmaceutically acceptable intravenous carrier, and
(b) a biological device, wherein the biological device is capable, upon

I mpact i orwore3m3dseg capillary of a patient suffering fromcrhnzogomdsti on,
of treating the patient. Preferably th2 dianeter of the biol ogical device
I's substantially within the range 20-80 mcroneters. Preferably the

bi ol ogi cal device is as descri bed above. This invention may al so be said
broadl y ¢PTRODSHE ICystc IFMoRR TrSnsnRhDIRR! Soitetah&AREE B or pRdtEin! Bidga OF
indicated in the specification of the application, Individually or

col | ect i Mmetjoning elfordgpwrp-al | conbi nati ons of any two or nore of said

parts, e features. d . e Lf1Gq1 0t eger . enti.oned
et ot ik Bplsc TR m Ak O SRE e Euble e R BlRI G
rel at es, argluGbvikp y\Wheeidkal 3lde i sheadpitheién®dr.t 0 be incorporated herein as if
individual ly set forth. Definitions As used herein these terns have the

f ol | owi ngelfeamhiRjting wumoh EHIR sppodnction| e ooy Wechsresysbsllydrvrze2/ 00235
b ﬁmw&ﬁ% §ﬂlbﬁdé:}én PSden tﬂ%@?@d&%’ Wit -ﬁeagﬁygmgsgﬁuﬁegu' ator protein
havi ng a unctry oni ng Fi de np. orTde unp -

= =0

o unctions in the
epi t hel i Bbhpadiingpactiahi rg dekdribes déhef rppnedsk e wherewdle f biolagscal adevingvidug t o t he

serosal side of the epithelial layer. Cells exhibjtin ormal. CFTR .

pr oduct i JFee™, Tthé t%ﬁ?éﬁe’slﬁ%‘f"a?ﬂfe%aé‘?r? PRsRRe Mﬁhﬁ?ﬁ%@n&ﬁﬁa@hﬁ% eSpunp
secr et i ngrREQeNGhRthewat er into the airway fluids. |npact/Inpaction -
descri bes the process where the biological device, due predomnant|ly to

its si zeDiameter of she Bevice ondgseribisrigmicasurenaent tiranpaigh te tridecelpthe |devigeaid i s
effecti V&o'x%né 5o nec(:jessarily imply that the device is spherical although it may be spherical.

Other objects of the invention may become apparent from the following description
which is given by way of example only.

Other aspects of the invention may become apparent from the following description
which is given by way of example only and with reference to the accompanying

drawings.
Brief Description Of The Drawings

The invention will now be described by way of example only and with reference to the

drawings in which:

Figure 1: illustrates a lung cell cluster of porcine lung epithelia

Figure 2: illustrates a number of the clusters of Figure 1,

Figure 3: illustrates the preparation of a biological device in accordance with the
invention,

Figure 4: illustrates the process of impaction in a lung capillary of a device of the
invention.

To those skilled in the art to which the invention relates, many changes in construction
and widely differing embodiments and applications of the invention will suggest

themselves without departing from the scope of the invention as defined in the appended
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D ameter of the Device - describes a neasurenent fromside to side of the
device; it downs not necessarily inply that the device is spherical

al t hough WO opag9she spherical. QO her objects of the invenPCamzaygobecone
apparent fromthe foll ow ng descriptildn which is given by way of exanple

only. Qther aspect.s .of the jnvention may becone apparent from.the follow ng
descri ptlagns. v@ﬂ\ec‘ﬁfs‘?lgsﬁ?s\/@fi ﬁ? @%’Pnﬁiﬁlﬁbﬂ ?ewglgalﬂa%ﬁtvﬁ and any Qﬂge to

t he accg{{pﬁd%litggeiﬁl LRSS EmBeef Description O The Draw ngs The invention
wi Il now be described by way o exanple only and with reference to the

drawings in which: Figure 1: illustrates a lung cell cluster of porcine

| ung epi |1 Fi ey r of the clusters of Figure 1,
Fi gure ?ﬁ#’g@l’r‘ﬁgﬁ%‘ﬁg‘?w&ggﬁrﬁng ogi cal device in accordance
with thq, Bagk&duban, Figure 4: illustrates the process of inpaction in a

lung capillary of a device of the invention. Tq those skilled in the art
t o whi cAhemeveladarinisoatiorans tegtmens meaphefige énweﬁtl%%‘ﬂ%@?méﬁowé?ﬁae del y
differing.e [ a i ' of: L B ' 1 e
thensel@egmﬁgﬁggﬁﬁﬁggﬁar |%§ %gg@% e scgg%b@?é?%ZB%%ggﬁ%%%haigg%§§?ned in
t he appeestsed SUBSTI TUTE SHEET (Rul e 26) WO 03/039566 PCT/ Nz02/ 00235 13
clains. The disclosures and the descriptions herein are purely illustrative
and are not intended to be in any sense limting. DETAI LED DESCRI PTI ON OF

THE 'WWﬁQﬁinﬁi-Rﬁml%‘s”d The novel adm nistration and treatnent neans
of the invention results fromknow edge of a parasitic nematode, the

Ascari s Asvarigihonbriddides is po¢ ef tha lirgasirend aposy sommenchstasitescipund in humans.
The adult females of this species can measure up to 18 inches long (males are generally
shorter), and it is estimated that 25% of the world's population is infected with this
nematode. The adult worms live in the small intestine and eggs are passed in the faeces.

A single female can produce up to 200,000 eggs each day.

About two weeks after passage in the faeces the eggs contain an infective larval or
juvenile stage, and humans are infected when they ingest such infective eggs. The eggs
hatch in the small intestine, the juvenile penetrates the small intestine and enters the
circulatory system, and quickly the juvenile worm makes its way to the capillaries of the

lungs.

In the lung capillaries the juvenile worm secrets proteolytic enzymes from its mouth.
These enzymes act upon the cells of the capillary wall. The wall ultimately breaks down

and the worm is able to move across the blood-air barrier into the lung.

The juvenile worm then migrates up the air passages into the pharynx where it is

swallowed, and once in the small intestine the juvenile grows into an adult worm.
Exafnples of specific worm proteases include the Strongyloides stercoralis — the larvae of

this nematode parasite can move through tissue at speeds of up to 10 cm per hour. This

nematode larvae secrete a potent histolytic metalloprotease to facilitate the rapid
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bel ow. 2. Intestinal Roundworns Ascaris |unbricoides is one of the |argest
and nost common parasites found in humans. The adult females of this
speci es capmwvasee e up to 18 inches |ong (mal es are gener &CIMNZoghess er ) ,
and it is estimated that 25% of the vidrld s population is infected with

this nematqode. The adult worns live, in the smal] intestine.and e are
passed fHgiHanf ABisgyotease has giaskss W}%aﬁ‘gﬁtﬂyﬁﬁﬁh%d%a‘f%oﬁﬁé? Wéeggés each

day. Abg eﬁ\éﬁrél(&%ﬁrﬁfaw. passage in the faeces the eggs contain an
i nfective Tarval or juvenile stage, and humans are infected when they

I ngest such infective eggs. The eggs hatch in the small intestine, the
juvenil e penetrates the small intest)ne enters_the | f X system
i qui P He 0 b TR A AL g s deb Ap A PR, 2

| ungs. Is@eéih@aﬂyﬁ RHisCRRVILY Q:bht%ﬁleﬁhﬁ‘ultiﬁréqj}b{eelyﬁardﬁzﬁme ratigities, glagituydrlyc.
enzynes fromits nouth. ~These enzynmes act upon the cells of the capillary
wal 1. Trebymatryptig, tiyntie eoliagpraskeandelgstolgitiactivBiefor m i s able to nove across
the bl ood-air barrier into the lung. The juvenile wormthen mgrates up the

air passages into the pharynx where it is swallowed, and once in the snall
I nt est i reBhis forutheTavént@sows i nto an adult worm  Exanpl es of specific worm

e oimasaobton Bobl S A ARt RG-Sl
Faci 11140 B e T e o e 02! 00235
14 i gr aieiegris uefub iphetesst dfaystel fbtosiseisabronght intathe visinyyefdbedpes
he 1 astaBulameh Rt e ExvpOS SRRl G 2oplogton of PRalepl iR oiigy "
Speci fi %&’arytiﬁ{bsth@ﬁh'?."i ty contained multiple proteolytic enzyne
activities, particularly chynotryptic, tryptic collagenolylic and
el astolytic activities.
It will be appreciated by one skilled in the art that although this discussion is primarily
concerned with cystic fibrosis the novel administration method of the invention may well
be used to treat other lung conditions as it allows a cell or a treatment species access to
the lung. In the case of cystic fibrosis the “treatment species” is one or more cells having
normal CFTR production. In other applications the treatment species may be other drugs
(anticancer, asthma drugs etc) or other chemical or biological bio-actives for which will
have some effect in the lung. An essential process in the invention is access of the
treatment species into the lung via access to the lung epithelia. The result could be
incorporation of the treatment species (or a derivative) into the epithelial layer as is the
case with CETR functioning cells. Alternatively access to the lung epithelia of the
treatment species could result in access through the epithelia by disruption or otherwise,

of the treatment species into the lung itself.

4. Agents active in cystic fibrosis treatment

The “active agent” contemplated here is cellular material from a suitable mammal donor.

More specifically it may take one of (but is not restricted to) three forms:

i) human cells in which the CFTR protein is present (in other words, the chloride
pump is functioning);

ii) porcine cells in which the CFTR protein is present;

SUBSTITUTE SHEET (Rule 26)



3. Basis for the Invention The novel adm nistration neans of the invention
enpl oys the nethod of blood-air barrier novenent exhibited by the worm
The acti weoagesasee whi ch in the exanpl es considered here, PCI/NBehHeBsin
treatnment of cystic fibrosis, is brought into the vicinity of the |lung
capill ar ﬁ andh W t htBt he,.excretion or otherw se application of proteases, is
able to BPossMHE SEBEFHSry into the lung. It will be appreciated by one
skilled in the art that although this discussion is primarily concerned
with cystic fibrosis the novel adm nistration nethod of the invention may
wel | beSuBietbgical DelizerydPemdee | ung conditions as it allows a cell or a
treat nent, spegi €s c . the I the se. of stie fi.brosis the
"treat mamle S g@%?‘reesg&@?%%régd? t{r}r%rféﬁ{ggf Iasblﬂg)ﬁcﬁg%eﬁ%er q%%&&]—@“ o dueEi on.
ot her appidcifihilp BScdphdated eallsyenéncapabit@celingludids.ot her drugs (anti cancer,
asthma drugs etc) or other chem cal or biological bio-actives for which
wll have sonme effect in the lung. An essential process in the invention
is acces I gg@t ! j - W=Toted . | ung
epit hel i q‘bgﬁfeo%%%m@ﬁ%ou cP r%%ﬁ%{l ﬁ%&%"g@?ﬁ% ?(gnclr%]?ig? ‘#gﬁ% r eal%% n@h‘% Rs?%g?iees (or
a deri vatppregiatedtavhdrhlenosyi viédtionk dr aaternatieesi frtthis methodology magFalsd be

functioning cell.s. terpatively access to the lung epithelia of the
treat nenfncglﬁiégi"véé‘ol% pamr"@stlfﬂ‘?ﬂ%/er?c %é}%e{nl‘fF’E}EPé‘h the epithelia by ‘
di sruption or otherwi se, of the treatnment species into the lung itself. 4.

Agents active in cystic fibrosis treatnent The "active agent" contenpl ated
here is edC¢llPrgpamatiomri al from a suitable manmmal donor. Mre specifically

it may take e of t LS not restrj. ee fornms: i) human cells
in whi ch%%%e(ﬂgg‘fqﬁ)lﬁ'}gt%ﬁ%?h‘e’lcseﬁf)lrlseeséﬁat})lﬁélﬁg%{a%é]r)&t\%r ds, the chloride punp is
f unct i oni nQells taken BOHCh®he @llmand Moviividy Cyrtic BibiBsipy ot ein is present;

SUBSTI TUTE SHEET (Rul e 26) WO 03/ 039566 PCT/NZ02/00235 15 iii) human stem
cells. - cellstaken from other suitable mammalian species (such as pigs)

In

- cells taken from transgenic species not having the defective gene.
- Human stem cells.

b. Cell Cluster Preparation

In our preferred method we prepare clusters of cells which will then be encapsulated. As
the size of the overall device is crucial in the method of the invention (ultimately a device
in range 20 —80 micrometers is desired) then a cluster of <70 micrometers is (pre-

encapsulation) required to provide this size.

We have prepared micro clusters of porcine lung epithelia according to the following

method.
1. dissection of parenchyma from large vessels and airways of the donor species
ii. removal of red blood cells
ii. digestion with liberase or similar
iv. addition of nutrient media (including RPMI, nicotinamide, human serum
albumin, pig serum, aproxin)
V. removal of gross clumps by filtration
Vi. segmentation and resuspension in the nutrient medium

vii.  culture in non-adherent culture dishes (up to one month)
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5. Biological Delivery Device The cells are adm nistered in the formof a
bi ol ogi cal delivery device. This is nore specifically encapsul ated cells,
or encapswbasesbseel | clusters. The foll ow ng outlines our PETeNZoe/nEds

nmet hodol ogy for creation of the devickw but it will be appreciated ot her

known var| ati ons or lternatives for this methodol so be. included
wi t hout “MeFamnlejng chisier RE Wﬁﬁﬁghqweﬁlﬂ(?‘ﬂhlnofggu%gl BT 818 on For

cell tr B)éﬁeéj n Mﬁ ¢ taken
from heaat?wl%lh u@n‘%irtllggt El}%te Fﬁﬁh}lﬁg stsgigglgobﬁ%glg?e{e?ss A S %tearkerllﬁ rom ot her
sui t abl allnﬂrmlwrmmbspeﬁswhcbsmm as pigs) - ceI S taken fromtransgenic
speci es not having the defective gene. - Human stemcells. b. Cell Custer
Preparation In our preferred nethod we prepare clusters of cells which wll
then be eppapsyhased. As the size of the overall device is crucial in the
met hod of the 1tnvention (ultimately a device in range 20 -80 mcroneters

i s desi r@mcdlﬁmsldaldl wetkeras showr thatirenspiastedrosllp venpiram f@FF‘é@‘pWP‘&E F&h)

requir ec{{ Fegf%é cfggag fﬁﬁt}'ﬁ 10?10aszeﬁ etégﬁ \fﬁlo‘ﬁr\% ‘?%ﬂé&ﬁ‘%&lse SERES ifihufOr Ci ne

| ung epi OWI ng ssection o
par enchygiBp Ifemm’%ﬂlagge vessel s and airways of the donor species ii. renoval
of red blood cells iii. digestion with |iberase or simlar iv. addition of

nutrient nedia (including RPM, nicotinam de, human serum al bunin, pig -

serum aphoXl Bind/by 58’%2%6 Cgellgr Pef fekéjii'ﬂ)sﬁlcméeﬁé IV\HhaEﬂl% d4bsul&s€ GmER at i on

and resuspension In nutrient nmedium vii. ture i n non-adherent
cul ture gdloshehs réqiretl @etisecratort buyt, SUBSTHiFHU B lﬁmegaiu(i@aﬂhe la@gyr components

of the immune system.

Smaller components can be neutralised by use of nicotinamide---a harmless vitamin

derivative.

One particular encapsulation process (as an example) follows. It employs alginate as an

encapsulation material but equally other in vivo similarly behaving materials may be

employed.

take a population of cells (or cell clusters) to be transplanted

encapsulate or encase in an alginate coating
- apply polyornithine

- coat once more in alginate

- The proteolytic enzyme may be inserted on top of the polyornithine before application
of the second coating of alginate. Alternatively it may be mixed with the final alginate
coating in the form, for example as gelatin (or other suitable) microcapsules.

This process results in encapsulated cells or cell clusters.

The outermost alginate coating will dissolve relatively quickly in blood of the patient (for

example within 2 days) to expose the proteolytic enzyme.
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WO 03/ 039566 PCT/ Nz02/ 00235 16 An exanple lung cluster prepared by such a
nmethod is shown in Figure 1. The image is a UV/ phase contrast the spheroid
bei ng sorm®0®0/08d566 omet ers i n dianeter. Figure 2 illustratres/Nzopoeder of
such clusters. c. Encapsulation Qur cEll transplant work has shown that
transpl anted cells eyen fro gh speci.es can cted f.rom

rej ect i oMt fRAgHCHar g n&ﬁtta'[% %Wewjf”t ?’lg?fft?n ©of dreferse pBVIE‘gQ?stE‘?/éW?n{lme
suppres | I dverddl e {#oh g such
cells vﬂl r‘ar@rlédét‘?ﬁo1 @?&Sﬁ“e@e ?ﬁ%ﬁh@%nﬁﬁ@ﬁa%d}vﬂ?ﬁg%#gﬁdéyﬁe #ﬁlsecr eti on out,
and nut repithelil studiures, @x ot gadeypictatrucauggovitichnapehpnotesse ‘dﬂstﬁlﬁe i mmune system
Smal | er conponents can be neutralised by use of nicotinam de---a harm ess
vitamn derivative. One particular encapsul ati on process (as an exanpl e)
follows.(a) t eraRtiy ffun%' ﬁhﬂh@h@ aﬁp@ﬁare@ﬁlﬁﬁibﬂiﬂeﬂﬁeﬂ%ﬂhﬁfﬁhbﬁia atsu;tphemuhl |y
other in vivo simlarly behaving materials may be gn aea
popul ati on oforgaiotyig @%uqf@;ep, teuspheioid h t“@ng)@nt%?{sbb’%{n?éﬁpl ehélnﬁ Sstl ate or
encase in an apply polyornithine - coat once nore in

al gi nate - Th@%ﬁ@é@@?ﬁ@u&mﬁzym may be inserted on top of the

pol yor nibhi neAligétdayer apﬂgim&tdmdemécelﬂnas slepmneﬂ by)ealcmgl gdlatmingi nat e.

Alternatively it may th the f theform
for exarffle zfgheg@‘PtSlf Flﬁfafﬁro ég?lwig"%?}? E%HF‘%‘ 1 E‘é’ﬁﬁ 8§ pgfyhllr‘]gnﬂ fass
results in er%[%ssol @Ehec%e?@édl c'iusQérs %?bfot&kéésa&@&eﬁ)osﬂ_&ﬁwwﬂi%rﬂBPﬁL-ciﬂlﬂl'uﬂat e

coating w | e relatively quickly in bllood of the patient (for

exanpl e wit hilay&. days) to expose the proteolytic enzyne. SUBSTI TUTE SHEET

(Rul'e 26()d) There is an option for a third layer of alginate to cover the protease beads in order

to conserve their activity.

6. Mode of Administration
The delivery mode takes advantage of the circulation system, in particular the venous
system. The delivery device is injected into a vein and then moves through the system

until it reaches the smaller diameter capillaries of the lungs.

As a result of the decreasing capillary size the device will eventually get “jammed” or

impact in the vessel in the lung. The impaction may also cause compaction of the device.

The size of the device is crucial to the working of the invention. It must be large enough
to impact in the capillary system within the lung but small enough not to lodge earlier in
the venous system.

Lung capillaries are approximately 7-13p diameter. This lung microvasulative has a

diameter less than 100p.
Once the device is impacted, via the structure of the outer wall of the device is

destabilised and the proteases released such that they come into contact with the capillary

wall.
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WO 03/ 039566 PCT/ Nz02/00235 17 Wth particular reference to Figure 3, a
formof preferred device of the inventionis illustrated. In particular we
have showwopsepms@t i on of triple-layered encapsul ati on | urgT/NzoRDIRSF | al
structures, as organotypic structuresldn th beaded protease clusters. (a)

Por ci ithelja. d i dified cell di
Gher of 36 Shptaovyb il BB FRRaE S AT 5 Sbe 7 MF JalEr Afer o
epi t hel is?%]ciﬁ@ill:ylsﬂﬁ_ tréatfi&R delib! ©He Wehiindnt @Hil8 thehb tore filifoS borltat aitloftheél gi nat e

out si de e cells is deposited by calciumgelation. (c) The outer surface
of the apithelinl ecils insidatth¢ lungiswiface. As lhay deeroknqyen in theapriartast the, simgaef er abl y

t he beaded c| ust f t d it i Ly L-or pit hi
ayer . paporie e sSymBhe PR AR el §F hliathint PF BB e Epitichal "\ 12
pr ot eas @l ad Sorhmai 6l imatiic €lafeRIWithih kiR lin@@ihikhiry of the tWodellofypes).

Adm ni stration The delivery node takes advantage of the circul ati on system
in particular the venous system The delivery device is injected into a

vei n angqt. 0 s datd L i dys h I
ai et o S PE bl ORI o Rl e MG E RN GAIR SIBLAY | o1y
si ze t héncledd geatimicht celly with ndichihygettiorideaprmeplictivity on tipealang iwallt he vessel in

the lung. The inpaction may al so cause conpaction of the device. The size
of the device is crucial to the working of the invention. It nust be |arge

enough Wghieﬂm&flaﬂ REdORe 18 RHbhRY vaY BRIVt art '&ﬁarh?l@g?tbiﬂipa&ﬁ@i of enough
ge ear

not tolo ler in the venous system Lung capillaries are |

appr oxi reatapsylafed Bing stiretness dhrougihibdodduaiy barrier andiniesaetiopeinte heapatignhpret er

| ess than | 00. Q@ge the device is inpacted, via the structure of the outer
wal | of HFEYRIWCEES i s destabilised and the proteases rel eased such that
they cone into contact with the capillary wall.

e In stage ONE the capsules are injected into a suitable vein, travel in the venous blood
to the lung where the narrow capillaries prevent onward movement and the structure’
is impacted and compressed and the capsule structure compromised.

e In stage TWO the outer surface of the capsule structure is sufficiently compromised
to release the protease beads that degrade the capillary wall and the basal layer of the
airway epithelium, releasing epithelial cells in a focal area.

e In stage THREE the encapsulated cells are released from the capillary into the
epithelial layer where they integrate as a micro-chimaeric group of cells capable of

expressing CFTR and promoting chloride transport and water secretion.

7. Outcome and Advantages
The assimilated cells should start to cause water transport into the lung linings via the

chloride pumping system.

Cystic fibrosis studies have shown you only need <1% of total chloride pumping ability
to significantly decrease Cystic fibrosis symptoms.
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SUBSTI TUTE SHEET (Rul e 26) WD 03/039566 PCT/ NZ02/00235 18 The capillary
wall will then breakdown admitting the (residue of) the device, and

speci fi caWwby3wbased r eat ment cells. The treatnent cells theRCTONAR06235 0
contact with the epithelial cells indide the lung surface. As has been
known in he.grLor.ariﬁbhe siniI%r i rngrties.of the. treatnent cel.|ls allow
ner gi ng fRirafipR ds Wadhe Zerous syFiem thwkthe pdpiisiergd deviees Bay Precsef Wi ¢ o

chi maer itge CdpiRAr9 s§stdinttBiall akdd8 of URtluA@ THIX {snCadVbinthfEoVeNBrioLint Srebtnitas) -
Utimately, 'the human capillary wall reorganises itself whilst the

epi t hel inagtheds Which generaliconiylallow &gatment incasie|specifi¢ #ed heal thy chl ori de punp
activity on the lung wall. Wth particular reference to Figure 4 we have
illustrated an exanple of inpaction of encapsulated |ung structures

t hr ough Wheedmailie hasdoi desotlptici egferehécohas béen triade paielemmdntss or dntegeary
structure. In stage ONE the capsul es_are inj?c d gpﬁo a sui&agkg vein
travel ihavingdnpsmsgaivalestrdthen sughheauivalrgisare ieeluded ap Hitheywereindiyidually
prevent 9 d novenent and the structure is inpacted and conpressed and
the capsule Sstructure conprom sed. 1In stage TWO the outer surface of the
capsul e structure is sufficiently conprom sed to release the protease

beads that degrade the capillary. | ,and t he_.basal, | ayer.pf the I rway
epi t hel i@ﬁhowggu @851%31“8& ﬁéﬂef‘%ﬂe%m%i"r?‘é ?anay PSE&?‘“I&IFeaﬁ W}tﬁ f%‘te 0L G%REE t he
emaps%h%l&e&hﬁocﬁﬁﬁnt@,eﬁ eAELHe in@stobe taRrhddifiEatiohbil/bhanprepeibeki al

| ayer ere they integrate as a mcro-chinmaeric group of cells capable of
expr essimgy BFERdamdthpnictepaiting fiom Heiserpetar spisiy of theamenti.er secretion. 7.
Qut cone and Advant ages The assimlated cells should start to cause water
transport into the lung linings via the chloride punping system Cystic
fibrosis studies have shown you only need <1% of total chloride punping
ability to significantly decrease Cystic fibrosis synptons. SUBSTI TUTE
SHEET (Rul e 26)
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WO 03/ 039566 PCT/ NZ02/ 00235 19 Adm nistration is via the venous system
thus the adm ni stered devices may proceed via the capillary systemto all
areas of wbeslosasge This is an advantage over prior art trearmaor/o0et hods
which generally only allow treatnment 20 one specific area. Were in the
foregoi ng description reference has been nmade to elenents or integers
havi ng known equi val ents, then such equivalents are included as if they
were i ndivpagiutly set forth. Although the invention has been described by
way of exanple and with reference to particul ar enbodinents, it is to be
under st ood 1t hAtbiplogidal davice papaine/upon; impastiendn taslungwgpillaryrefia Ratiens ut

departing fromdhe s e of it i d1on. T . ET (Rule
26) WD 03/ os9%‘%"@@1‘??3&0?%%@@%05‘52Bﬂrfi‘ﬂf%}él%%?‘ehf’ﬁ".moﬁ%é%fgc‘%ﬁy‘ﬁ@‘.ﬁgg

capabl e, upon inpapti onohe @& Imio@ Cofls | bghipiting aubadrtially nserhdlerCFDRT rom
cystic fibrosis, of treating the patient conprising or including: i) one or
nore cells exhibiting sH9¢BCtion; al |y normal CFTR production; ii) one or
more coatings of ajipu t&?é&&b&%ﬁﬂﬁ%wf&sﬂmb@é bﬁkoﬁgawi@ma&éaﬁl QRRngf more
cells; iii) one or re proteases assSociated wth the one or nore coatings;
wherein the size of thethgionkofjinoed cedlevi ce i s such that, upon introduction
to the venous syst.e)'m of the patient the detvi ce.wi!ll inpact s%bst_anti ally
in the region of a'W un§ReHRITeRFSIea5es $5aciist Ml ihe ape PIIRYS SPHITESH on

i mpaction, bywdigidpld 95 6f tHehBoRgical dsiEd AcCsicRthithEpdieititeaudion ot fher Wi se,
the one or nore proteases are able to act_upon a wall of the |ung
capillary, theensiy sydterowi thy natiens ske devigeskill ipnpeet subsipntiatly iy fhegegion®fdne or
nore cells

lung capillary of the patient,

and wherein, upon impaction, by disruption of the outer surface of the device or
otherwise, the one or more proteases are able to act upon a wall of the lung
capillary, thereby allowing access (directly or indirectly) of the one or more cells

to the lung epithelia.

2. A device as claimed in claim 1 wherein the diameter of the biological device is

substantially within the range 20-80 micrometers.

3. A device as claimed in claim 2 wherein the one or more proteases are distributed
substantially uniformly in the one or more coatings, whether it is uniformly through
all of the one or more coatings or uniformly within one or more of the one or more

coatings.

4. A device as claimed in claim 2 wherein the one or more proteases are distributed

throughout the one or more coatings in clusters.

5. A device as claimed in claim 3 or 4 wherein the one or more proteases have the

characteristics of proteases secreted by the Ascaris roundworm.

6. A device as claimed in claim 5 wherein the one or more proteases are neutral

proteinases.
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to the lung epithelia. 2. A device as clained in claim1 wherein the

di aneter of the biological device is substantially within the range 20-80
m cr onet ewe.03839566 devi ce as clainmed in claim2 wherein the@Cemzon23dr e
proteases are distributed substantially uniformly in the one or nore
coatings, whether it is uniformy through all of the one or nore coatings
or uniformy within one or nore of the one or nore coatings. 4. A device

as cl ai med A BevibthdRIZANMASH Rlaimtd\WhAER (B ofDEmBePrERERS 2 Glikchhsdst ed
t hroughout the one or nore coatings in clusters. 5. A device as clained in

cl ai m 3 or pwotpmglystnasehe one or nore proteases have the characteristics of
prot eases secreted by the Ascaris roundworm 6. A device as clained in
claim5 wherein the one or nore proteases are neutral proteinases.

SUBSTI TWBE ASittskide 4sRhitnedGn c)n O3/K340 Gfe &ROJ bl Gré 10828 mandling cel8 f@xorce as
clainmed in claim6 wherein the one or nore proteases are coll agenases or
proteo gl y®ararelng gellyandisihumagdung sigmgells n clai m 7 wherein the cells may
i ncl ude human lung cells and/or porcine lung cells and/or human |lung stem
cells. 9. A device as clainmed in claim8 wherein the one or nore coatings
around tHe Acdbvise apretanndé (s kclaim® oheein the awadri moret @atihgs arelmds thenekliss/ ar e

perneable to nutrients., . includin ne nofe of water,  salts and

gl ucose. 1(?F°VAH‘B(§X/iaCB“§§Ct‘(YF FYEBE itg @Fa?eg{%%é?/ &ien Peeabls otoo PutEishtS-
coatings i $AG@nLoné BEMBEEOT el Sk 8nd dihcoR, device as clained in claim10
wherein the one or nore coatings conprise the following: i) an inner |ayer

of al gi nate,
10. A device as claimed in claim 9 wherein the one or more coatings is/are or include

alginate.

11. A device as claimed in claim 10 wherein the one or more coatings comprise the
following:
1) an inner layer of alginate,
ii) polyornithine,

iii) an outer layer of alginate.

12. A device as claimed in claim 11 wherein the proteases are in clusters, contained

within a microcapsule, and are held in or on the outer layer of alginate.

13. A device as claimed in claim 12 wherein the microcapsule is of a suitable water

absorbing material.

14. A device as claimed in claim 13 wherein the suitable water absorbing material is

gelatin.

15. A device as claimed in claim 14 wherein the one or more cells have been obtained

according to a process of isolation from a donor.
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ii) polyomthine, iii) an outer |ayer of alginate. 12. A device as clained
in claiml1ll wherein the proteases are in clusters, contained within a

m cr ocapswbDae3/039%66 are held in or on the outer |ayer of al gcaaze2o0@35 A
device as clained in claim 12 wherein22he m crocapsule is of a suitable

wat er ing nateri evi.ce as clained in ¢l i 13 wherejn the
ol t bl o Tk BPViEp Bor Al el (3 WRRGein Sud Bipfort of SolaOnGRAES S0 Hed | 1
claim 14 V\’Qﬁé6hé‘oﬁ1ﬂ6re%ﬁsﬁfaﬁ@&1§nfé@iuh§ccﬁﬁe\iﬁ1n QB8 oPhiodd fed according to a
process of isolation froma donor. SUBSTITUTE SHEET (Rule 26) WO 03/ 039566
PCT/ NZ02/ 00235 R2Nigtinamdds,i ce as claimed in-claim15 wherein the process
of isolation incudgs. e re of the one or nore cells to a liquid nedium
cont ai ni ng one gir ?rf‘gnreéas)éR%ﬁﬂ?naﬁF ’cotinam de, 2. Liberase/Coll agenase, 3.

Li gnocai ne. 17. 3A dgatoesinads clainmed in claim16 wherein the biol ogical
device is contained wwthin or supported by a pharmaceutically acceptable

i ntravenous carrier. 18. A nmethod of preparing a biological device capable,

upon i npge tAf; QAByikE a8 cfaﬂﬂﬁd inca %&ﬂ %@M’m‘afn {Be @)?(;lggi@ﬁl RY{d % b&ﬂanﬁl{]cfe)@h S ©

fibrosis, treatin rrsin I'nc eps of: i)
i sol ati on clppereeddsy minaemaeduhsalﬁxiwdiptahl@mmmmmﬂ y nornmal CFTR
production; ii) a step of coating the one or nore cells with one or nore
coatings of a suitable bioconpatible material; iii) attaching or otherw se

associ at i oA GA&HOH JFYPrEpdndt £ I618githll Beville cOPHDIE upon impaction in a lung
capillary of a patient suffering from cystic fibrosis, of treating the patient

comprising or including the steps of:

i) isolation of one or more cells exhibiting substantially normal CFTR
production;
ii) a step of coating the one or more cells with one or more coatings of a

suitable biocompatible material;
iii) attaching or otherwise associating one or more proteases with the one or
more coatings;
wherein the size of the biological device is such that, upon introduction to the
venous system of the patient the device will impact substantially in the region of a

lung capillary of the patient.

19. A method as claimed in claim 18 wherein the diameter of the biological device is

substantially in the range 20-80 micrometers.

20. A method as claimed in claim 19 wherein the one or more cells-are human lung cells

and/or porcine lung cells and/or human lung stem cells.
21. A method as claimed in claim 20 wherein nicotinamide and/or Lignocaine is/are

introduced to the one or more cells prior to coating, or at any one or more stages of

the procedure.
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nore coatings; wherein the size of the biological device is such that, upon
introduction to the venous system of the patient the device wll i npact
subst ant iwbIlog/039%566 he regi on of a lung capillary of the p&Crevz2o9s A

met hod as clainmed in claim18 wherein28he di aneter of the biol ogical device

is substanti al in the range.20-80 m cronmeter.s. 20.. t hod, as cl ai ned
in clai mﬁl@‘ \m{; As tci?émS‘ﬁmén%falWleWE%tﬂ“st r2HRgnsier| m@gﬁgseihpsfoﬁg\mﬂor

porcine | ungyggld:s and/or human |ung stemcells. 21. A nethod as clained in
cl ai m 20 wherein nicotinanm de and/ or Lignocaine is/are introduced to the
one or nor darehdapsylatiar ort enceseatenh gf the onator ampre oelds imra swtabledtieapawatible t he
procedure. SUBSTI TUTE SHEET (Rul e 26) WD 03/ 039566 PCT/ Nz02/ 00235 23 22. A
met hod as cl a4 % n clai m 21 wherein the coating step includes the

fol l owi ng (s)bsdtRRIhe érthpaNSaPshd Girhéd colls \Qﬂﬁ@%@ﬁﬁ%lyféhaﬂgb@nﬁféﬁal?r nor e
cells in a suitable bioconpatible nmaterial, ) coating the encapsul ated

one or nor dckpraviding emontepeedt of ¢ syifablethapepmmatibleanatatial. (¢) provi di ng an
outer coat of a suitable bioconpatible material. 23. A nmethod as clained in
claim 22 wherein the bioconpatible material enployed in (a) and (c) is a
sui t abl e 23l Antedlie] a2daimddrinichid 22sviekan thechibcongatibia Matevillleangployedtin (a)
encapsul ati on provides . a surround which prevents, once inplanted, direct
tissue contaé‘gt(CWIaﬁu’ct%eé 3%t nmore cells. 25. A method as claimed in claim
24 wherein each encapsul ati on involves presenting the one or nore cells
and a suitable alginate solution into a source of conpatible cations

t her eby 2é. Anhethpd taseclanedoin chaine 28 evliegein rthe epeapsulation preyidest @ sgmound26. A

gg} 2 |OS n‘? Z| S\ilv}?lilgﬁgldevegts? an%le Tm%Fan%’é‘&,eéi?éc{‘ tistsblg cgﬁgét %\plthatlhg qué’:‘ Ene mgreeI ceilss.
25. A method as claimed in claim 24 wherein each encapsulation involves presenting the
one or more cells and a suitable alginate solution into a source of compatible cations

thereby to entrap the one or more cells in a cation - alginate gel.

26. A method as claimed in claim 25 wherein the cation alginate gel is calcium-alginate
gel, the alginate used in the solution is sodium alginate, and the islet and sodium

alginate solution is presented as a droplet into a bath of suitable cations.

27. A method as claimed in claim 26 wherein the second layer of the capsule will be of a

positively charged polymer material.

28. A method as claimed in claim 27 wherein the positively charged polymer material is

poly-L-ornithine.

29. A method as claimed in claim 28 wherein the coatings comprise the following:
1) an inner layer of alginate,
ii) polyornithine,

1ii) an outer layer of alginate.
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gel, the alginate used in the solution is sodium al ginate, and the islet
and sodium alginate solution is presented as a droplet into a bath of

sui t abl e watmoseses 27. A nmethod as clainmed in claim26 wherPermNzoeo2second

| ayer of the capsul e w II be of a poghtively charged pol ymer material. 28.

A net hod s cl in.the pa har ol ymer
materi al > %}“@F@S d:tleH{nF |1He°%a1§’9\,\’9§,&ﬁ’r‘?ﬁlh8@pd§§ %W‘iﬁ?os“ﬁ t?aily n‘B‘Z erein
the coati ngdistﬁ@ﬂ%ﬂ §£the de B@hio@e!q;fweasesllﬂ tiR orle B $hork ¥ Min g% éb;a{rﬂ;hﬁ Weth 11)
polyornithine, iii) an outer |ayer of alginate. SUBSTIT SHEET™ (Rul e 26)

VO 03/ 03956B¢ PUEr soziingbefees applicaion fonexesuierd as cl ai ned in clai m 29 wherein
step iii) includes substantially uniform distribution of the one or nore
proteases in the one or nore coatings (by mxing with the outer coating
bef ore appl AGaéthed af @laisd@iplcRim Blwhdeibdidioti)daclaties disgibufing Hri dhe2st
wherein step iii) includes distributing the one or nore proteases,

t hr oughout Tp% Mateasesdbrougheptithe enigs eeaiing amglusters ty mﬁ@n&ﬁwﬁ@@s Withh  the
outer coati EXAIR 32. Anethod as clained in
claim 30 orﬂﬂgf%géraglln%% drggé}seﬁ%g?&%fe pr o%)gases have the characteristics
of prot eases secr et ed by mgrating parasitic nematodes. 33. A nethod as

cl ai ned |n erejn the Bﬁgg%ﬁ)ﬁvs are Ascari s suu

st er coral |Zs n@% S fogf dsclaym; FEp %@mmg{%prg}?ésear@vwhermre
proteases agfrfenistiad of fbihsts BERE8d by?’ﬁngrﬁtl %ﬁ@éﬁtl@ﬁﬁﬁﬂt@ﬂ&ecj in claim34
wherein the one or nore proteases nmay be | agenases or proteogl ycanases.
36. An intravenous preparation for adm ni stratl on to a patient suffering
from cyst

A method as claimed in claim 32 wherein the nematodes are Ascaris suum, or

stercoralis.

34. A method as claimed in claim 33 wherein the one or more proteases are neutral

proteinases.

35. A method as claimed in claim 34 wherein the one or more proteases may be

collagenases or proteoglycanases.

36. An intravenous preparation for administration to a patient suffering from cystic
fibrosis comprising or including:
(2) abiological device as claimed in any one of claims 1 to 17, and

(b) a pharmaceutically acceptable intravenous carrier.

37. A preparation as claimed in claim 38 wherein the intravenous preparation may be
stored at a range of temperatures not less that 2°C and not exceeding 30°C without

destabilisation and/or decomposition.

38. A method of treating a patient suffering from cystic fibrosis comprising or
including the step of:
Intravenous administration to the patient of an intravenous preparation comprising

or including:
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fibrosis conprising or including: (a) a biological device as clained in any
one of clains 1 to 17, and (b) a pharmaceutically acceptabl e intravenous
carrier. 80.0303956€par ati on as clained in claima38 wherei nPCANZIRDI2ZAYENOUS
preparation may be stored at a range26f tenperatures not |ess that 2C and
not exceedi ng 30C wi hhout degt abi |Jfaﬁ t.ion and/ or .deconposi tion. 38. A

met hod of treat i Ay 2RPREHACEHICALY Prosp %W‘F%’ﬁ%%‘i%erf osi's conprising or
i ncluding the st@p :i)fiiblogﬂiaraé(@ébg)us adm nistration to the patient of an

i ntravenous preparation conprising or including: SUBSTI TUTE SHEET (Rule
26) WD 03/ 0398berepCtheNuolpemebdeyicos capaple uppa impacsionii al g eapibay aiflae

i ntravenous c i . I i A . Wherein the biol ogical
device is capgétFéél?Elﬁfg%ﬁ%i%lg%yggﬁib?élﬁgofﬁéﬁl ?e{iéigﬁ?t}% of a patient
suffering fromcystic fibrosis, of treating the patient. 39. A nethod as
clainmed in claim38 wherein the biological  device conprises or_includes:

i) one of ndmethed asclaimed g clang 38 whsterrbe hiolgeieal degice comprises gpineludssi; i)
one or nore c@atin j ' &n{ﬁg‘%’ﬂ{a] é d the one
of nore cell s;9 i )gﬁ%ﬁlfemg’feséhgg%gﬁgﬁgl?gggﬁe%{smgég}gl& ated wt ro%égféghe or nore
coat i ngs; andiiwher eha ot hwrs caating$ of heuikkbtd bigtaapatibdy materiab awundthehate, upon
introduction to the,. venous system of the patient the device will inpact
substantially in t REMPESS of a Iung capillary of the patient, and

wher ei n, uponijjinpaehé BFmoRYpreicaicd RkdoBiated fwith ¥Re BHS 6F moHd dafiReLf the device
or otherw se, 'the one or nore proteases are able to act upon a wall of the

lung capi | | apyd whissitethy sizelodihabjolpsicakdevicgiis sechl thatoppamiatrpduction o 8fe t he
one or nore Cwellerllosus system of the patient the device will impact substantially in the region of a
lung capillary of the patient,
and wherein, upon impaction, by disruption of the outer surface of the device or
otherwise, the one or more proteases are able to act upon a wall of the lung
capillary, thereby allowing access (directly or indirectly) of the one or more cells

to the lung epithelia.

40. A method as claimed in claim 39 wherein the diameter of the biological device is

substantially within the range 20-80 micrometers.

41. A method as claimed in claim 40 wherein the one or more proteases are distributed
substantially uniformly in the one or more coatings, whether it is uniformly though
all of the one or more coatings or uniformly within one or more of the one or more

coatings.

42. A method as claimed in claim 40 wherein the one or more proteases are distributed

throughout the one or more coatings in clusters.

43. A method as claimed in claim 41 or 42 wherein the one or more proteases have the

characteristics of proteases secreted by migrating parasitic nematodes.
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to the lung epithelia. 40. A nethod as clainmed in claim39 wherein the

di aneter of the biological device is substantially within the range 20-80
m cr onet ewe.0343956A net hod as clainmed in claim40 wherein POE/NAZ0E@3S NOr e
proteases are distributed substantialby uniformly in the one or nore

coati ngs, ether it i.s. unifor hough. all of the one or nore coatings
or uni fofl?’rl\q@ quﬂﬁl (S RS, ’r’r’of’@%f‘{?’t Wg‘gﬁﬁ’eﬁlﬁ n?FB?tQQeSc@?t fASERs M, OTet hod
as cl ai med gidrcsrhidd. m 40 wherein the one or nore proteases are distributed

t hroughout the one or nore coatings in clusters. 43. A nethod as clainmed in
claim4l or 42 wherein the one or nore proteases have the characteristics

R iy e R S R SRR o P
43 wher ei n grbeinasssat odes are Ascaris suum or stercoralis. 45. A nethod as

clainmed in claimd44 wherein the one or nore proteases are neutral
protei nases. 46. A nethod as clainmed in claim45 wherein the one or nore

pr ot easegsRmfod A ABKRARERIAN B Ghitheil| HEVIRTES mtd prbrcRE AR 6

clainmed in clalm46 ereln the cells may inc uman ‘lung ce

por ci ne | unyllegdnhsesamgtaeo piynmmas¢ésung stemcells. 48. A nethod as clained in
clai m 47 wherein the one or nore coatings around the cells provide a
protective coating to the cells and are perneable to nutrients, including

one or gpr&e mdthNBheClaiféd 1S clafth UROWRerdiiCthe B ng | idSiudé RumAn MRihedl1sas
clainmed in claim48 wherein the one or nore coatings are, or include

al gi nat e. 50d/oappwinedlangsells andfes duinan Bingistenneellsher ei n t he coatings conpri se
the foll ow ng:

48. A method as claimed in claim 47 wherein the one or more coatings around the cells
provide a protective coating to the cells and are permeable to nutrients, including one

or more of water, salts, glucose and amino acids.

49. A method as claimed in claim 48 wherein the one or more coatings are, or include

alginate.
50. A method as claimed in claim 49 wherein the coatings comprise the following:
i) an inner layer of alginate,
ii) polyornithine,

1ii) an outer layer of alginate.

51. A method as claimed in claim 50 wherein the proteases are in clusters, contained

within a microcapsule, and are held in or on the outer layer of alginate.
52. A method as claimed in claim 51 wherein the microcapsule gelatin.

53. A method as claimed in claim 52 wherein the one or more cells have been obtained

according to a process of isolation from a donor.
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1) an inner layer of alginate, ii) polyornithine, iii) an outer |ayer of
alginate. 51. A nethod as clainmed in claim50 wherein the proteases are in
clusters,womawaisned w thin a mcrocapsule, and are hel d POTINZoano2Bhe outer
| ayer of aI ginate. 52. A nethod as cl &/ned in claimb51 wherein the

m'crocap 53, A 7B rein the one

or nore 5‘9‘%&?}} aso%lglﬁnegblpal %g]dg)”dgﬁsr&nd@ﬁarchss °§?§f€§§% n}#mcﬁg SFRBMSn from
a donor. Sm&&w&rﬁdﬂéﬂuéi&ﬁm&%dﬁ&aﬁﬁﬁ S2SHEMHEUINZ02/ 00235 27 54. A

met hod as clainmed in claimb53 wherein the pr ocess of isolation includes

exposure of the oh@cqjmamfiee cells to a nedium contai ning one or nore of

Ni coti nam de, Liberase/ 1 enase Li gnocai ne. 55. A nethod as cl ai ned
in claimb54 wher%i e BBrior to and/or during and/or after

admi ni stration qf ?L deiihgavenous preparation is treated with an oral dose
of nicotinam de. A Dbi ol ogi cal device capabl e upon inpaction in a |ung
capi || ary of a patlent suffering froma condition or i1l ness ("the

condi tion' u 0 u f treati the condi.tio
SOt 57 RS A dhothF at SRiney it HRn A% Rein Y phESH bHBP 10 A5V E0AEA Buo
treating thgteg @aghitik@ition ¥f tHRuAYendas ﬁrd@hﬁ&h@ﬁi@&reﬁﬁaﬂoﬁitﬁt&dofél H&betdile one
ore nore treatnent speC|es wherein the size of the treatnent speC|es IS

such that, rup@manmier oduction to the venous system of the patient, the
device will i npact substantially in a region of a lung capillary of the
patient, and wherein, upon inpaction by disruption of the outer surface of
t he devi &6. Arbiological device capable upon impaction in a lung capillary of a patient

suffering from a condition or illness (“the condition”) of the lung or lung region,
of treating the condition, comprising or including:
iii)  one or more treatment species capable of treating the condition,
iv) One or more proteases associated with the one ore more treatment species,
wherein the size of the treatment species is such that, upon introduction to the
venous system of the patient, the device will impact substantially in a region of a
lung capillary of the patient,
and wherein, upon impaction by disruption of the outer surface of the device or
otherwise, the one or more proteases are able to act upon a wall of the lung
capillary, thereby allowing access (directly or indirectly) of the one or more

treatment species to the lung epithelia.

57. A biological device as claimed in claim 56 wherein the device includes one ore more
external coatings of a biocompatible material around the one or more treatment
species, the one or more proteases being distributed within the one ore more external
coatings, and the diameter of the device is substantially within the range 20 — 80

micrometers. -
58. A device as claimed in claim 57 wherein the one or more proteases have the

characteristics of proteases secreted by the Ascaris roundworm, and are neutral

proteinases.
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otherwi se, the one or nore proteases are able to act upon a wall of the
lung capillary, thereby allow ng access (directly or indirectly) of the
one or noOWeO 038%se4 nent species to the lung epithelia. 57. PATINZob/oep3s al
device as cl ained i n cl ai m 56 wherei n28he devi ce includes one ore nore

external .co a bi.oconpati hl terial around the qgpe or re

t r eat men?é: ‘g %ﬁ tpﬁeé’agﬂ% ag?) ‘?Srﬁglgglp it canab gee YRPI, upagtion: Wyapgi ¢ he
one ore NDIgp mafrf bf@baueﬂastulffég gmﬂ atdaﬁdﬂioﬁrminﬁﬁes@f(“ﬁiaeéoﬂaﬁioﬁe) ofSthe
substantial ly within the range m cronmeters. . A devi ce as

cl ai ned i n lengppriae mgmneifrtrmr@gdhecmdlm eommm&@,@gcwém thrggeps of:

neut ral - prot b nassSrabFRETRrTE HEL MR SRSyl oL dng B ©
PCT/ NZ02/ 00235  28cdidition; nektepdofdtoduing e iong & hiodd eglle adithdeind o€ ma@pabl e,

upon inpaction in a lung capjllary of a Patl ent suffering froma condition
or illness ("the CERHnEs @ﬁafuﬁqblﬁh@comnﬁ% egnaterialy regi on of treating the

condi i on cOMpy i S1 AghcRing! oG 0%k Rr habre 36leBlds APl YlE 1 o7 @

treat nent species capa treating con a step o coating the
one or nore cells miotmcccatiﬁgs;r rmre coatl ngs of a suitable bi ocorrpatl bl e

mat eri al ; ||) ttac h]P ssoc1at|ﬂg[ one or .nore {?e ses vmth
the one or ndPECHy 5%°f hdsaseis wehithe Bt idget

such that, UPOéhduE"syrs@éiH%"f uf%rpahentttﬁ@dewmnﬁﬁéﬁ @B&taﬁtldlmnm@éﬂegmh o&“ae
device will inpact substantially in the region of a lung capillary of the

patient. 60. hngwepibarysefthe patiesntl in cl ai m 59 wherein the diameter of the

bi ol ogi cal device is substantially in the range 20-80 m croneters. 61. An

i ntravenous preparation for admnistration to a patient suffering froma
60. A method as claimed in claim 59 wherein the diameter of the biological device is

substantially in the range 20-80 micrometers.

61. An intravenous preparation for administration to a patient suffering from a
condition or illness of the lung or lung region comprising or including:
(c) abiological device as claimed in any one of claims 56 to 58, and

(d) a pharmaceutically acceptable intravenous carrier.

62. A method of treating a patient suffering from a condition or illness (“the
condition”) of the lung or lung region comprising or including the step of:
Intravenous administration to the patient of an intravenous preparation comprising
or including:
(c) a pharmaceutically acceptable intravenous carrier, and
(d) abiological device,
wherein the biological device is capable, upon impaction in a lung capillary of a

patient suffering from the condition, of treating the patient.

63. A method as claimed in claim 62 wherein the diameter of the biological device is

substantially within the range 20-80 micrometers.
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condition or illness of the lung or lung region conprising or including:

(c) a biological device as clained in any one of clains 56 to 58, and (d)
a phar macwotowoadsbey acceptabl e intravenous carrier. 62. A wmerhNZd2/06235r eat i ng
a patient suffering froma condition 2# illness ("the condition") of the

| ung or gr |on Si incl.udi ng. the step of In rav nou

adm ni stér4 [‘li 5 B 1n’g(€ ﬁ‘[‘lgﬁgga‘ﬁhqfﬂ?dfa‘?/gwiﬂﬁécaﬁﬁ%‘ﬁaﬁ Bi3s al%&rfﬁ‘ MY ng or

i ncl udi ng: oLEHF Aaldgmaguti cal |y acceptable intravenous carrier, and (d)
a biol ogi cal device, wherein the biological device is capable, upon
inmpaction in a lung capillary of a patient suffering fromthe condition,

of treating the patient. 63. A nethod as clainmed in claim®62 wherein the

di aneter of the biological device is substantially within the range 20-80
m croneters. SUBSTI TUTE SHEET (Rul e 26) WD 03/039566 PCT/ Nz02/ 00235 29 64.
A nmethod as clainmed in claim®63 wherein the biological device is as clained
in any one of clains 56 to 58. SUBSTI TUTE SHEET (Rul e 26)
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