M CROVESI CLES Fi eld of invention The invention relates to m crovesicles and
nmet hods for producing mcrovesicles, particularly mcrovesicles that are

i mmunol ogvoabéwosmwti ched aut ol ogous m crovesi cl es for useCTGR2he@v@p@ati c and
cosnetic and ot her applications. Background of the invention M crovesicles
M crovesi cl es (Ms) are nenbrane-bound packets of cytoplasmc material shed
by cells in various physiological states, either natural or induced. Long
regarded as cellular debris, recently these structures have generated an
ever expanding literature sup ' othesis that mcrovesicles are
an inportant inter cellular sﬁﬁi& sty nism(eg Ratajczak t a/. 2006).
It has been reported that elevated | evels of mcrovesicles are found in

bl ood agﬁ tFer body fluids in various fornms of pathol ogy, nost notably in
cancers (?@9 “¥%on & Taback, 2004). Consequently the val ue of

M Cr oveghe iRentdsh rolatts agMSbiedidlddind nfethvdk For@sddaiingshetbvedibles recently, it
has been noted that m crovesicles may be use(glto i nduce phenotypi ¢ changes

in cel | gartigyady migaygsiclgsthataggimrapmoiogically sagiched putplogous pacrovesidesi czak et
al ., 20Q§. ﬁg%@g@ &hd Bbsmeti2 A0 biheMpPBERAIHs CONPOSi tions and met hods for
nicrove§?é?§ﬁgro ctfon ar%m%vailabfe and kngmn in the art. However, their

origin (donor cell) is nonautol ogous with the intended recipient cell, thus
their u in inducin henot ypi ¢ change may be probl ematic for various
human a%%”%ﬂ?ﬂ%?oggﬁﬁF§3$¥%hs. M crovesicles will carry donor cell markers,

and this may limt their use in clinical applications. Mcrovesicles are
al so kngwn to.transfer surface nolecules target cells (see Derigibus et al.
2007 and? es therein) which will lead to those target cells being
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woul d be difficult to obtain significant

in various physiological states, either natural or induced. Long regarded as cellular

debris, recently these structures have generated an ever expanding literature supporting

the hypothesis that microvesicles are an important inter cellular signalling mechanism (eg

Ratajczak et al. 2006).

It has been reported that elevated levels of microvesicles are found in blood and other
body fluids in various forms of pathology, most notably in cancers (reviewed Hoon &
Taback, 2004). Consequently the value of microvesicles as a diagnostic tool is well
established. More recently, it has been noted that microvesicles may be used to induce
phenotypic changes in cells, specifically in stem cells (Aliotta ef al., 2007; Ratajczak et
al., 2006; Deregibus et al., 2007). Numerous compositions and methods for microvesicle
production are available and known in the art. However, their origin (donor cell) is non-
autologous with the intended recipient cell, thus their use in inducing phenotypic change
may be problematic for various human and animal applications. Microvesicles will carry
donor cell markers, and this may limit their use in clinical applications. Microvesicles
are also known to transfer surface molecules target cells (see Derigibus et al. 2007 and
references therein) which will lead to those target cells being tagged as “foreign” when
non-autologous microvesicles are used. Further, it would be difficult to obtain significant
numbers of autologous derived microvesicles to alter the phenotype of a recipient stem

cell, or stimulate endogenous stem cell differentiation, migration and integration.



nunbers of autol ogous derived mcrovesicles to alter the phenotype of a
reci pient stemcell, or stinulate endogenous stemcell differentiation,
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non- aut ol ogous source would carry significant risk of transferring

pat hogens from donor cell to recipignt cells. The present invention

i ncludes a nethod of stinmulating stémcell differentiation using techniques
known in the art. Harvesting m crovesicles fromsuch treated cells can then
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even fully differentiated cells in vitro and in vivo. Wile it is known
that mcrovesicles can change cell phenotypes, the technical advance
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the differentiation of the cell needs to be maintained. One of the
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appropriagl%lﬁaggﬁlsi ronment to nmaintain proper differentiation. Such an

appropriate environnent conprises appropriate signals fromthe

extracel lular matrix, other nearby cells (paracrine signalling), nore _
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A large number of human and animal diseases are caused by aberrant cell differentiation.

The development processes that govern the ontogeny of a multicellular organism depend
on the interplay between complex pathways of cell-to-cell signalling which gradually
narrow the developmental potential of a cell from an original totipotent stem cell to a
terminally differentiated mature cell which performs a specific function. However once a
cell has successfully differentiated, in order for the health of the organism to be
maintained, the differentiation of the cell needs to be maintained. One of the mechanisms
by which this is achieved is that the cell is provided with an appropriate environment to
maintain proper differentiation. Such an appropriate environment comprises appropriate
signals from the extracellular matrix, other nearby cells (paracrine signalling), more
distant cells (endocrine signalling) and from one cell to itself (autocrine signalling). The
present invention is based on an appreciation that at least some of this signalling is

conveyed from cell to cell by microvesicles.

The present invention is particularly applicable to the treatment of diseases and disorders

caused by cell deficiency and diseases and disorders of cell differentiation.



present invention is based on an appreciation that at |east sone of this
signalling is conveyed fromcell to cell by mcrovesicles. The present
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di sorders caused by cell deficiency and di seases and di sorders of cell
differentiation. Such di seases and disorders have in common the fact that
they share an absence of appropriately differentiated cells and therefore
proper cellular function. In diseases and disorders of cell deficiency,
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recipient cells with: 1. Mninmal immunol ogi cal consequence to a subsequent
host of PAYOWPEel |'s after transpl antation. 2. Reduce risk of pathogen
transfer with mcrovesicles. 3. Enable autologous mcrovesicles and their
derivatives to be used for a variety of clinical, veterinary, cosnetic,
agri cul Sumaargof inveation h applications. The principles of the present
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transplantation.

2. Reduce risk of pathogen transfer with microvesicles.

3. Enable autologous microvesicles and their derivatives to be used for a variety of
clinical, veterinary, cosmetic, agricultural or research applications.

The principles of the present invention are summarised in the following diagram:-

Diagram 1: Principles of the invention

Stage 1
Microvesicles / Conditioned media / Cell extract, etc. known in the art to induce specific
cell differentiation (Product A) harvested from a specific appropriate cell source eg cell

line, primary tissue, foetal cell source, animal tissue, post mortem tissue, living donor etc.

Stage 2

Product (A) added to a first population of cells (B) to produce differentiated cells (C)
these may be organotypic, system typical, or of a single cell phenotype for a specific
pathology target, eg Oligodendrocytes, Neurones, Motor Neurones, Pancreatic islet cells,
Type 1 or 2 Pneumocytes, Cardiomyocytes, Nephrons, etc. or a specific stem cell

phenotype eg Embryonic stem cell, Foetal mesenchymal stem cell, Neural stem cell




t hese may be organotypic, systemtypical
a specific pathol ogy target,
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desirable than foreign microvesicles. Or, Microvesicles (D) could be used to stimulate

any form of natural or induced tissue repair, regeneration, rejuvenation by administration
alone or in combination with other treatments such as cell therapy directly into the body

avoiding the inherent immunological consequences of non-autologous microvesicles.
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The final population of cells exposed to microvesicles (D) may then be used in a variety
of applications including, but not exclusive to, regenerative medicine, surgery, cosmetics,
veterinary medicine, reproductive medicine, agricultural and horticulture and clinical

diagnostics.

According to certain embodiments of the invention, these cells may be stem cells
intended for therapeutic, non-therapeutic or cosmetic treatment, or banking of cells with a
specific phenotype. Alternatively, these microvesicles (D) may be used as an injectable
or implantable product to influence endogenous stem cells. Microvesicles (D) may also

be stored or banked for subsequent use.

Microvesicles (D) may be used on their own or in combination with stem cells to treat
disease, induce tissue/organ repair regeneration or rejuvenation. Alternatively,

autologous microvesicles may be produced for cosmetic application.



or inplantable product to influence endogenous stemcells. Mcrovesicles
(D) may al so be stored or banked for subsequent use. Mcrovesicles (D my
be used omotzheves7man or in conbination with stemcells PoTIGRaY/MI®ease,
induce tissue/organ repair regeneration or rejuvenation. Alternatively,

aut ol ogous m crovesi cles may be produced for cosmetic application. According
to a first aspect of the invention there is provided a nmethod of producing
a popul ation of differentiated cells conprising: a) inducing
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According to a second aspect of the invention there is provided a method of producing
microvesicles comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells, and
b) harvesting microvesicles produced from said first population of cells,
wherein said first population of cells is autologous to said microvesicles and

wherein said inducer applied to said first population of cells is not present in said

microvesicles or is only present in trace amounts.

According to a third aspect of the invention there is provided a method of treating a
disease or disorder in a subject comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells,
b) harvesting microvesicles produced from said first population of cells, and
¢) administering said microvesicles or a derivative thereof to a subject,
wherein said first population of cells are autologous to said subject and wherein
the inducer applied to said first population of cells in not present in said

microvesicles or derivative thereof or is only present in trace amounts.



said cells, b) harvesting mcrovesicles produced fromsaid first popul ation
of cells, and c¢c) adm nistering said mcrovesicles or a derivative thereof
to a subjwot2pooisezeei n said first popul ation of cells areCugrRhoyoM®+t o said
subj ect and wherein the inducer applied to said first population of cells
in not present in said mcrovesicles or derivative thereof or is only
present in trace anounts. According to a fourth aspect of the invention
there is provided a nethod of treating a disease or disorder in a subject
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derivative thereof or is only present in trace amounts.

According to fifth and sixth aspects of the invention there are provided microvesicles and
differentiated cells and derivatives thereof produced according to the first or second

aspects of the invention.

According to a seventh aspect of the invention there is provided a composition
comprising microvesicles or differentiated cells of the invention or a derivative of either
thereof in combination with a pharmaceutically acceptable carrier; and also a cosmetic
agent comprising microvesicles or differentiated cells of the invention in combination

with a cosmetic base.

According to an eighth aspect of the invention there is provided microvesicles,
differentiated cells or a derivative of either thereof or a composition of the invention for

use as a medicament.

According to a ninth aspect of the invention there is provided microvesicles,
differentiated cells, or a derivative of either thereof or compositions of the invention for
the manufacture of a medicament for the treatment of a disease or disorder of cell

deficiency or a disease or disorder of cell differentiation.



According to an eighth aspect of the invention there is provided

m crovesicles, differentiated cells or a derivative of either thereof or a
conposi t iwo 2009/8Ms1i nventi on for use as a nedi cament. A®COMGHE20@/M0004 ni nt h
aspect of the invention there is provided mcrovesicles, differentiated
cells, or a derivative of either th/ereof or conpositions of the invention
for the manufacture of a nmedi canent’ for the treatnment of a disease or

di sorder of cell deficiency or a disease or disorder of cell
differentiation. According to a tenth aspect of the invention there is
provi ded a met hod of providing nontherapeutic treatnent to_a subject
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According to an eleventh aspect of the invention there is provided a method of providing
non-therapeutic treatment to a subject comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells,
b) harvesting microvesicles produced from first population of cells, and
¢) inducing differentiation in a second population of cells by applying said
microvesicles or a derivative thereof to said second population of cells
d) administering said second population of cells or a derivative thereof to said
subject,
wherein, said first population of cells and said second population of cells autologous to
said subject and wherein the inducer is not present in said second population of cells or

derivative thereof or is only present in trace amounts.

According to a twelfth aspect of the invention there is provided a composition comprising

stem cells in combination with microvesicles and a pharmaceutically acceptable carrier.

Definitions
. . . o v
“Microvesicles” have at various times in their history been known as “exosomes”,

“secretory exosomes”, “argosomes” and “microparticles”. They can be distinguished



wherein, said first population of cells and said second popul ation of cells
aut ol ogous to said subject and wherein the inducer is not present in said
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A “cosmetic” method or product is not directed to the therapy of a disease but is, rather,
directed to the improvement of an individual’s aesthetic appearance, particularly the
appearance of the skin or hair of an individual. Examples of cosmetic effects include a
reduction in skin wrinkles, an increase in skin firmness, an increase in hair growth or
shine, a reduction in grey hairs, a regrowth of hair in cases of baldness (especially male
pattern baldness), an aesthetic enhancement of breast size or shape, and a reduction in
cellulite. Cosmetic effects also include a reduction in hair growth (especially facial hair

growth).

An “inducer” is any molecule or other substance capable of inducing a change in the fate

of differentiation of a cell to which it is applied.

“Derivative thereof” includes a fraction or extract (especially those containing RNA
and/or DNA and/or protein) of the original microvesicle or population of cells which
retains at least some biological activity (especially the ability to induce differentiation
and/or the ability to provide therapeutic benefit) of the original. Also included by the

term are complexed, encapsulated or formulated microvesicles or cells (for example,



cellulite. Cosnmetic effects also include a reduction in hair growth
(especially facial hair growth). An "inducer" is any nol ecul e or other
subst ancewoapabisessaf i nduci ng a change in the fate of diPCraBeniym@mbioan of a
cell to which it is applied. "Derivative thereof includes a fraction or
extract (especially those contai ni ng RNA and/ or DNA and/or protein) of the
original mcrovesicle or population of cells which retains at |east sone

bi ol ogi cal activity (especially the ability to induce differentiation

and/ or %??m?e?fﬁie's e bRy b Elh?t@@}Q@hﬁ%leﬁe@%f&ﬁlﬁte@fto tRaitdeupiaRal . Al so

i ncl ude be e termare conplexed, encapsul ated or fornul ated

ni cr oveniteleeipicnt cedis). | Acqofding exeantpinesnhiodinantss intacs sellshand migrayesiglanor

encapsul at ed, conpl exed or fornul.ated.to iJyi Lnto recipient
cells). d%bvéﬂY‘?ficﬁgBW%lgFaf’{afer\g é’FrB’d%fP‘r'Fglncﬁess ,a;eﬁggtelgic%%%%fl%?tgﬁge}m crovesicl es or
deri vat bMBSdiGeiE déiafiged sticAas 1yestes, Syophilatecandesiogkrsesamay beestd. According to
ot her enbodi nents derivatives such as |ysates, Iyoph'tJ at es %r; honogenat es
may be Sudileriggfigs hays tb%f‘il‘(ﬁé‘gagﬁg%ﬁéﬂl%@%}@&ﬁ?%{gfg S{oﬁ%t Of §1EPH @e%e easier to
store (fn%g b?%fgala?réolﬁ?ﬂén[ﬁé}'atﬁﬁs).s HOE GebratireloR Qe BMBRE Ay WeGfhstraldde | iterature
on live cell therapy denonstrates that cell honpbgenates and | ysates can
retain Biabbedldioomigeretes andilysatedean veain bivdogifal @&ivity. al so i ncl ude condi ti oned
mediumin which said cell has been grown. In certain of the clains herein,
the feature of the inducer not present or is only present in trace anmounts
in a prodtedtivies ofcellealso ireluddiohditionddanglies émwbicbfsawl odl bas béemiggowmvel of

i nducer is permtted by such claimlanguage, it is required that the

i nducer is not present in a materially significant anount. For exanple, the

i nducer i SerfAff ofIRESERs Heeith@ fRtid oftHE fdaée Abt presdnd BLis@nBpresentine r esponse
to the inducer in an allogenic individual to which the inducer, i

) s
adnmi ni streeccamountstie erpaedugkisyy featnee. | Whilr Bte resentstofgrdegwims{eVel et ect abl e
Level . Ln{hp%%ﬁ%%éﬁﬁlgtt«%dgoycs%ﬁﬁ{ahﬁ 1drefiade R N B quirddQRat tRemARGY id ot bfeaddt ment s”

i ncl ude animals to-Increase their comercial value or
usef ul néssmafeninllesigmificant antount dondranple, the inducer is not present mn an amount

sufficient to induce an immune response to the inducer in an allogenic individual to

which the inducer is administered. Alternatively, the inducer is not present at a

detectable level.

In addition to cosmetic treatments, “non-therapeutic treatments” include treatments to
animals to increase their commercial value or usefulness. For example, it includes
treatment of food animals to promote growth and meat quality. Also included in the term
is treatment to humans to enhance a specific physiological function, for example, a
cognitive or physical property of the subject. For example, treatment to increase muscle
mass may be desired in order to improve athletic ability; treatment to improve brain
function may be desired to increase cognitive ability; and treatment to improve fertility

may be desired to enhance reproductive function.

Detailed description of the invention
The invention provides products, methods and medicaments for the production of
autologous microvesicles for application to cell populations which may be banked,

maintained in culture, transplanted to a recipient organism, or cells, tissues, organs or



treatnment of food animals to pronote growmh and neat quality. Al so included
inthe termis treatnent to humans to enhance a specific physi ol ogi cal
functi on,wbanossasepl e, a cognitive or physical propertyPofi/GHre09%00bj0ect . For
exanple, treatnent to increase nmuscle nass may be desired in order to
inprove athletic ability; treatm&*nt1 to inprove brain function may be
desired to increase cognitive abili py; and treatnent to inprove fertility
may be desired to enhance reproductive function. Detail ed description of
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the pro on of auto S mcrovesic Ication to cell
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The nethods of the invention further reduce the risks_ associated with the

use of wmgnma@gmdmaﬁk&éﬁp@?@@w orpucler drastie ioéga_éguer eferred to in this
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nucl ear I on, ‘organe ecular, or nolecular fraction or any
ot her nemacahle oo midier catldropiagreatess hisatey; seatn;, hedaBpids. exBacetidara, cel |

honogengt es, sates, seru bod i ext I a ids, cell

cul ture ‘,“gﬁrcﬁgﬁ“@ﬁﬁ’ qresg © &&rgﬁ%rr%%gr ﬁ ﬁirreessai'ggl 93%13 t%%qef {)r J|1g£:ue, organ or
or gani Seagafisth! P@thet B térat Mpliep hii@svesidesafasy sizesr wéightn\btil foshay wei ght .
Still further, m.crovesicles in ,acco.rdanc§ \ﬂl h the itnva%réti on may be

f ur t her MdRrayasislesdn asrardsncs with thejavantien may be| "ﬁ% SEPTSst ofpi exed

artifi Cér?cjalééﬁlé[%& f 1%6%68@'06&516%&(1 SENBRANE Mith otieer hivtdduldr sb@porphake into a
reci pient cell, tissue, organ, extracellular space, fluid or ol e

or gani sfacilitate optakaigta oregipidnt sell, ispiecersat, ekeceilngesnare fluidies whole provi ded a
met hod of 1[11r oducing a popul ation of differentiated cells conprising: a)

i nduci n&rga fPerentiation in a first popul ati on of cells by applying an

i nducer to

According to a first aspect of the invention there is provided a method of producing a
population of differentiated cells comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells,
b) harvesting microvesicles produced from first population of cells, and
¢) inducing differentiation in a second population of cells by applying said
microvesicles or a derivative thereof to said second population of cells
wherein, said first population of cells is autologous to said second population of
cells and wherein the inducer applied to said first population of cells is not present

in said second population of cells or is only present in trace amounts.

Such a method may be carried out in vivo or in vitro. According to certain preferred
embodiments the first population of cells are a population of stem cells (for example,
bone marrow derived stem cells). Preceding step a) of the above method of the first
aspect of the invention, and optionally incorporated into that method there may optionally
be the step of obtaining said first population of cells, for example stem cells from a

subject. The first and second population of cells are autologous with respect to each



said cells, b) harvesting mcrovesicles produced fromfirst popul ation of
cells, and c¢) inducing differentiation in a second popul ation of cells by
appl yi ng weai2doaiseisovesi cl es or a derivative thereof to ParaERe@NI0004

popul ation of cells wherein, said first population of cells is autol ogous
to said second popul ation of cells 1gnd wherein the inducer applied to said
first population of cells is not present in said second popul ation of cells
or is only present in trace anounts. Such a nmethod nay be carried out in

Vi vo or otihQr. V;#écrogqi?éﬁ)gc%[tgfnrégqbtogiln?e%fst ﬁlieq'%rpcratﬁfi %écfo‘ﬁ? Pgﬁ?%n@%m:@lsta?@ first

popul atron of ¢ re a population of stemce for .exanpl e, bone
mar r ow dthined fost thesarad indjviduat ebgt. iHhesfirepand)seamdtpopulationseof selisivey of t he

first aspect. of .the. invention nd opt.ionally inco [ at into that method
t here ngé/)(’l?ff}flf’ fram the pams yibrest %gheosfa"%kﬂ’%??ﬁ‘ﬁéyggl?od{ ?’ ?err%l%g%%ul ation of
cells, {RwefranmbRIIS: ®Behhlembbdiainmg thehisepspulativa of celistmaynist shedinett

popul ati on of cells are autol ggous with respect aé) achat her.. According to
cert ai nfiempsdpdimitugl several YqapsJfor sxamplecBAe tﬁ%hﬁa Or 3f) yedp) e obt ai ned

from { heS8fhd! Abhikich B oot B Blined! e ikt Sop@Borac@NdoNaRsd aticRes of cells

may be obtained fromthe sane subject at the same time or only a short
i nt er vabr agaivativéihesoé pbtaed frodi saigl ropulation af eells aviag heewn kankekinthe st
popul atl(%n of. Cﬁ| | s may be obtained froman individual several years (for

exanpl e MREYE"E HAS- 1, 5, 10, 15 or 20 years) before the second popul ation

of cells is obtained. The first population of cells or mcrovesicles or a
derivative thereof obtained fromsai.d popul ation of cells havi been
banked iThe psehadid dhe it 41go¢t ohte “‘\‘W@tl%&ﬁg ef)éhetaﬁ anﬁgﬁz at&fﬁg‘élf‘lﬁ t he
i nventi gRcdfsQiHeds Salldio s8dha pbAdaidn i el P RAMREE & \digfreafhte By Cbitactso cal | ed
"second population of cells”) is induced to differentiate by caontact with

aut ol ogaith awtetlegoua magarial only e mierpyssicdesar aslepyatyedagreatht Couagtvateor ) |

Contact .wi.th t ' efpi ' ' : Rehsehal for the

nducer Weneeef b RRRES ThlsdrKEACHe phttharTRARE e © BEABRLRHENE] et el
or an infection risk is eliminated or mitigated.

According to a second aspect of the invention there is provided a method of producing
microvesicles comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells, and
b) harvesting microvesicles produced from said first population of cells,
wherein said first population of cells is autologous to said microvesicles and
wherein said inducer applied to said first population of cells is not present in said

microvesicles or is only present in trace amounts.

Said method may be followed by a further step of:
¢) lyophilising said microvesicles. Lyophilisation may be used to improve

storage of said microvesicles.

Such a method may be carried out iz vivo or in vitro. According to certain preferred
embodiments the first population of cells are a population of stem cells (for example,

bone marrow derived stem cells). Preceding step a) of the method of the first aspect of



According to a second aspect of the invention there is provided a nethod of
produci ng m crovesicles conprising: a) inducing differentiation in a first
popul at i omoahoswsries by applying an inducer to said cel | ®CTaBMW)00h@AVeESti Ng
m crovesi cl es produced fromsaid first population of cells, wherein said
first population of cells is autol qgous to said mcrovesicles and wherein
sai d inducer applied to said first gopul ation of cells is not present in
said mcrovesicles or is only present in trace anounts. Said nmethod may be

fol | owed by efidd! %ﬁ@g%ti(ﬁfaﬂg ifthrpotated MR h&thABihe A Ha bR BFbEhES
Lyophi | I'sation ray used to i nprove storage of said mcrovesicles. Such a
met hod ey obebtaiming iseid fositpopnlativovof asHs,ifer exampls. stoxa coltsdieig atsBbie@ it ai n

preferred enbodinen he fi.rst popul ation of cells are a popul ati on of
stem cePﬁ%ﬁrt(’fogga"é%‘ir%fsi?o%ud?‘ntéonrfgrcglgsw derived stemcells). Preceding step a)
of the method of the first aspect ofthe invention, and optionally

i ncorporated intg that mnethod ere may opt.ionally be the step.of obtaining
sai d fi Temstgdrhiesrced agedt %M}P B}Ve%‘%ér%g@dg%tgﬁma%@n%e Q?aéﬁmpé‘pvé%ﬁj ect in
order tg %?ﬂ%&hcé@bf%eﬁ'diﬁéreﬂ%%%rlagﬁli@ﬁoﬁaiA&coamgogmatmmeénst he second
aspect 01!J the invention provides the advantage that it provi des a useful

i nducer whichdeautoldgdusdp s subierbiion ovhichshe fisappmtatian of celbTidvBtPpul ati on of
cell's wht Rl Sy AHIRLARNEY bt dda SRR o b RLUB AN Tt drkicShagpul ation of
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celI's is obY4i e m crovesicl es produc rivatives thereof are
subst anuiedlih ytep R ETHoE niehes thaidhe microesiles and depvatiyes theresf laelamny t hat t he
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third aspect of the invention there is provided a method of treating a
di sor der (04l 305 Q8Fd AdPed 0P R iREdntiERMARFd i§ bRBided)a mEHE bN@eating her ent i ati on
in a first popul ation of cells by applying an inducer to
disorder or disorder in a subject comprising:

a) inducing differentiation in a first population of cells by applying an inducer to

said cells,

b) harvesting microvesicles produced from said first population of cells, and

¢) administering said microvesicles or a derivative thereof to a subject in need of

said treatment,

said derivative may be a lysate, homogenate fraction, extract or lyophilate.

wherein said first population of cells are autologous to said subject and wherein
the inducer applied to said first population of cells in not present in said

microvesicles or derivative thereof or is only present in trace amounts.
Preferably said subject is a subject of need of said treatment.
Preceding step a) of the method of the third aspect of the invention, and optionally

incorporated into that method there may optionally be the step of obtaining said first

population of cells, for example stem cells from the subject.



said cells, b) harvesting mcrovesicles produced fromsaid first popul ation
of cells, and c¢c) adm nistering said mcrovesicles or a derivative thereof
to a subjwotoéwmsmsed of said treatnent, said derivati vePomGHe0%0D0gat €,
honbgenate fraction, extract or |yophilate. wherein said first population
of cells are autologous to said sublj ect and wherein the inducer applied to
said first population of cells in ngt present in said mcrovesicles or
derivative thereof or is only present in trace amounts. Preferably said

subj ect g}is%{ ré&t&eﬁgtffeqémﬁgsg fcalgtﬁﬁaafédtw% R inPERfRdhAGdSAP ) of the

met hod e third aspec e invention, and optionally incorporated
i nt o t hdisease bhdisortlbrewleeremn celpof thmhodyypantialiytos figtyelgosst thelb nennial fgcted d i r st

popul ation, of .cell.s, for, examl.e stem cel . j. Di sorders of
cel | di quBFE%fOF g’fﬁl@‘n(a%ﬁﬁ?%??ﬁ?gg‘i‘tgd’eﬁ?g]?g?ge‘lﬁﬁvegsée‘g Sué)nkb\?evﬁ#?édﬁﬁ%eﬁm ude and
di sease a@fuildiaFaiction whitdr ie harnefal foshahseles, diica elfeortth@bigyniom (buisithe | oose
their normal function required far healr}fg.ga is the case with

neur ode §&RdR GaCH ﬁP%céf&é‘éﬁa“‘t??es\%éFsé?sﬁS? i (}ia?fﬁuﬁlieeg“éenfctl?i%vi('i on which is
harnful to thenselves, other cells or the organism(as is the case in
cancer ) Acgﬂgﬁ’l'gft? g lﬁ(rﬁ{fﬂl@g%@c% oPIhe P RAASEeRNE pHivRRH AGh&h&d 6f Bdavi8fa bel ow.

According t pect of the invention there is provided a nmethod of
t r eat i ndiseasdios disgrdenin adiubjsciemyrising: subj ect conprising: a) inducing

differentiation in.a fisst..no j cel | Lggucer to
said cells, B) lﬂ%"}'c §scilff?\rgentﬁ1ﬁboggl\}gtsﬁr§{}8§& lfa)tgogl J?g@y?f%&l}lgg? ﬁg‘%ﬁ ation of
cells, and c) isadueil$)g differentiation in a second popul ati on of cells by

appl ying said mcrovesicles .o erivati Ke there‘;of tosl?ai d, second

r a
popul ati on oP) bavpHingymigeavesicles Brodpgsd Sy et RORWRHOS AT CalS 8/ of cells or a
derivative tRpiRRbinkifdéfliafidRies econd population of cells by applying said

microvesicles or a derivative thereof to said second population of cells
d) administering said second population of cells or a derivative thereof to said
subject,
wherein, said first population of cells and said second population of cells autologous to
said subject and wherein the inducer is not present in said second population of cells or

derivative thereof or is only present in trace amounts.

According to certain embodiments the derivative may be a conditioned medium,

lyophilate, homogenate, fraction, extract or lysate.

Current methods of live cell therapy, which are based on the research of Dr Paul Niehans
of Switzerland, involve the injection of animal tissue into humans for therapeutic
purposes. The injections include lyophilates of animal tissue. The present invention
provides an improvement to such methods because although animal tissue may be used as
the initial inducer of differentiation of the first population of cells, the material to be
introduced to the human subject is absent of animal material and therefore lacks the

drawbacks associated with the use of animal material in humans,

Preferably said subject is a subject in need of said treatment.



wherein, said first population of cells and said second popul ation of cells
aut ol ogous to said subject and wherein the inducer is not present in said
second popol2aavmsmenf cells or derivative thereof or is ®OTGR@ION04i N
trace anmounts. According to certain enbodi nents the derivative may be a
condi tioned nedium |yophilate, homppgenate, fraction, extract or |ysate.
Current nethods of live cell therapy, which are based on the research of Dr
Paul Ni ehans of Switzerland, involve the injection of aninmal tissue into
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| acks the drawbacks associated with the use of aninal mat eri al i n humans.
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said first population of cells; for exanple stemcells fromthe subject.
Preferably said disease or di sorder is a disease or disorder of cell
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di sease or disorder is a disease or disorder of cell deficiency,
al t er napoyehnty 3l distdss 8a88orakr ldlasmed@rorldssoeded bfedlisdfiofendy, atiemativety cel |
differentiati on Specific diseases or disorders relevant to the invention
are gi vead Bistaseondisordenis o Hissasg 9& diserdler o ldifierendiftiopy pe treated and
suggested source material fromwhich the inducer nay be derived. Sources
and Targets

Specific diseases or disorders relevant to the invention are given below along with

suggested target tissue to be treated and suggested source material from which the

inducer may be derived.

Sources and Targets

The suggested source tissue for use in the present invention depends on the target tissue
in which it is desired to effect a treatment response. The following lists describe example
source tissues for specific target tissue and should be viewed as examples rather than

being in any way limiting.

i) Central Nervous System (CNS)

Tissues of the CNS will constitute the target tissue in various CNS-related conditions.

Examples of CNS-related conditions that may be treated by the methods and products of
the present invention include motor neurone disease, multiple sclerosis, degenerative
diseases of the CNS, dementive illnesses such as Alzheimer’s disease, age related
dysfunction of the CNS, Parkinson’s disease, cerebrovascular accidents, epilepsy,
temporary ischaemic accidents, disorders of mood, psychotic illnesses, specific lobe

dysfunction, pressure related injury, cognitive dysfunction or impairments, deafness,



The suggested source tissue for use in the present invention depends on the
target tissue in which it is desired to effect a treatment response. The
fol | ow ngwDiz2saosasscri be exanpl e source tissues for spe@cliGB2@vmeio4t i ssue
and shoul d be viewed as exanples rather than being in any way limting. i)
Central Nervous System (CNS) Ti ssug of the CNS will constitute the target
tissue in various CNS-rel ated condl i ons. Exanples of CNS-rel ated

Condltl ons that may be treated by the nethods and products of the present
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be_usedsdd.LARGNRE uhd @lafinkd BE LIATIE-rAATBA LSHRIchs dRhides GMGIaNBna
functiona or to aC| Itate post surgical repair of the CNS. Source
tissue fubcompenentsedtine@NS shchsasothobNSaine frantablobesn Brigtal hebes fempefés whol e CNS

f‘ggeg?bfgggﬁ@?t%%gghhe s ,;h;;ggﬁxal tﬁalafnag uul‘t!ﬁggm}'q lg@r{ﬁg par| gtmajls

pituit a%MntQ |sabFentfciiestong) a‘lﬁidtor}suhb vaﬂlytsnc]rcddfmled amatenicel rfeg.londrlyﬁlebm b, any
such defi ned anat om cal nucl. ei at
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SOurce trssu conprise I Vi ua types or cultures
enr i cheshehidged pradthies. h&dolmeteylﬂmdlmmmrefstlﬁsﬂe B4y Iqomeme ingiyisyal ¢l ude

types or cultures enriched for specific cell types. Examples of such cell types include

neurones, and specifically motor neurones, sensory neurones, inter-neurones, purkinje
cells and pyramidal cells. Other examples include glia, and specifically astroglia,
oligodendroglia, microglia, eppendymal cells, cells forming the blood brain barrier and

the choroids plexi.

ii) Cardiovascular system

Tissues of the cardiovascular system, and in particular the heart, may constitute the target
tissue in various disorders of the cardiovascular system. Examples of disorders of the
cardiovascular system that may be treated by the methods and products of the present
invention include arrhythmias, myocardial infarction and other heart attacks, pericarditis,
congestive heart diseases, valve-related pathologies, myocardial, endocardial and
pericardial dysfunctions or degeneration, age-related cardiovascular disorders,
dysfunctions, degeneration or diseases, sclerosis and thickening of valve flaps, fibrosis of
cardiac muscle, decline in cardiac reserve, congenital defects of the heart or circulatory
system, developmental defects of the heart or circulatory system, repair of hypoxic or

necrotic damage, blood vessel damage and cardiovascular diseases or dysfunction (eg



neurones, and specifically notor neurones, sensory neurones,

i nter-neurones, purkinje cells and pyramdal cells. O her exanples include
glia, andvepewdiimal |y astroglia, oligodendroglia, m cregriGa@moendynal
cells, cells formng the blood brain barrier and the choroids plexi. ii)
Car di ovascul ar system Ti ssues of t?g cardi ovascul ar system and in
particular the heart, nmay constitu the target tissue in various disorders
of the cardi ovascul ar system Exanples of disorders of the cardi ovascul ar
systemthat na tr a ; 1 esent
vent B Re0 apphybiheats bRt M REAPISE Ml Rt O

at t acksandagiidr @esblinid Sssodiatad esthibledifleay, preditse asiamedinainge -Methedsaad

pat hol ogi es, ocardi al,, endocardjal an ericardial dyst i or
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degener gL iR AnPfo 1 SHBAEASo tisshése MSiESved Hakthdtisalie protgcielof urlpresedid aps, fibrosis
of cardiac nuscle, decline in cardiac reserve, congenitﬁlémdef e%ts of the

heart oimveitionumanbsruped jostiepsy. Rl SRR AICRFBrBE tealgpatic JampgsPihc

ci rcul aj gf yor%}'og)h%sefse%ﬂa'aﬁ QL hiROW dnhRce MREESishRniBFBGEplafb@bves el
damage ahd car diovascul ar 3lseases or dysfunction (egangina, dissected
aorta, tholembmhioe its pansy e xampdesrof ¢his lagteremlsihent dedlede hegfiol i darmage and

ot her probl ens .assogiated with bl ood .fl . I i j t). Methods
and pr oGP ERBHoR RGNS B e o iy PR ST BBt ERE AR,

car di ovasetpient sieivelsurgeal iehhighesand to revascul arise tissues. Mreover,
nmet hods and products of the present invention may be used to repair,

nodi fy, enhance or regenerate traumati c danage to the heart or bl ood

vessel s gande A%, dreeAMEnt? sEH ROk erd hethb cadfvhavilakysi indhldesnt at i on of a
whol e organ or 1ts parts. Exanples of this |atter enbodi nent include heart

t r anspl abblthiean or blabd wesselpl arsubaomponentyefthebears epfilentd vessedisush 2pr ost het i ¢

devi ces and the deyvel opment . v r gi.cal QUGS risRUESE tissue for
the tredbREntEy Safrsa g rerg%rg{hg}’%%rﬁ%ldgglrsgggygglghegr Hsyé%1 m i ncl udes whol e
heart oOtisdakdefl aN@ss@ElE ventticsltbawpaneddrived tistusstritmantae carngslegpapilaessel s such
as

muscles, chordiae tenineae, sinoatrial node, atrioventral node, atrioventricular bundle
(bundle of His), aortic tissues, interventricular sulcus (including/excluding
interventricular artery), superior or inferior vena cava and sympathetic and/or
parasympathetic nervous tissues. Other suitable source tissue includes whole capillary,
vein or artery tissue or sub~components of these tissues, including tissues of tunica
interna (endothelium and/or subendothelial layer), internal elastic lamina, tunica media,
external elastic lamina and tunica externa. In some embodiments, the source tissue may
be continuous capillaries, fenestrated capillaries or sinusoids. In some embodiments,
source tissue may comprise individual cell types or cultures enriched for specific cell
types. Examples of such cell types include cardiac muscle cells, pukinje fibres and

endothelial cells.

In a specific embodiment, conduction deficits may be treated with the use of tissue from
the SA node or internodal pathways as source tissue. In another specific embodiment,
focal calcification type arteriosclerosis may be treated with the use of smooth muscle

cells of the tunica media as source tissue.



nyocar di um endocardi um pericardium cardiac nuscle bundle, left and/or
right atrial tissue, |left and/or right ventrical tissue, valve derived

ti ssue, tweabkeeuisasicar neae, papillary muscles, chordi aePCEMGBO@E00004
sinoatrial node, atrioventral node, atrioventricular bundle (bundle of
His), aortic tissues, interventri CLﬂzar sul cus (i ncl uding/excl udi ng
interventricular artery), superior inferior vena cava and synpathetic
and/ or parasynpat hetic nervous tissues. X her suitable source tissue
|nclude mh vein or artery tissue or sub-conponents of these
ti ssues | n%ﬁs Tgtngyg%ﬁles of tunica interna (endotheli umrrgnd/ or

subend o‘tl‘h;ales af the ae;sprrat,ory ssemaky edrstituitethe taretdissuelin verousetisosderesd er nal

my. be BEAERHoR Rl o Giepiet ety afaths Y LRl Be oG RPMETE T Pove

some  enhRgiodeMidpro®Rty ifahd piesdne inveyticanpludsdamagd) peticthlady, egdihg sndes or
cultures enriched for speC|f|c cell types. Exa Ies %} such cell types

i ncl udetresnaiptibe pess@nd pigpasel sigyses; ﬁ]a%‘) P PELr WPl 1. In a
speci fi rr@%&n ODEUE bbAS WiSHubdr 1Sl dBYotRE ehiphti€ travhdall t he use of
tissue rrg{r%bt(ﬂd e or inter nodal rpatgmg‘%;/s gg gggdrcg tissue. In another
speci f i muendildidiynmewdosa, fuach¢alis mustie] primars hranghielobat Rieneliciegmedrs may be

treated WI t th& ’lnaargr"h‘oég%?ésﬁ{rﬁ% sﬂggg@%’&‘iﬁ%n eéslgrai HRISAneedi @ as source

tissue. i piratory system may
constit !Eix@mplheoﬁ@blgéﬁmﬁgeﬂﬁclade obswactiveysimosoy discases festriidtiye Slysgtd@m Exanpl es

of disorders of the.r ste .hat t he net hods
and proaﬁ’é{‘%se@ﬁ"‘t g@g‘élﬁfl Pﬁ\ﬁ?ﬁ%wﬁ 8?%8@%3%5%0 ?H%Fogy, agei ng and
trauma Qfsofdlafns (9@@5%’[1@ ﬂgrd%?s') 2939 SRdhafifd PEBISms,MHASID B& LY Mmascind plivarders,
Iaryngophar |"ar ynx vocal Ii i ganent s, vocal corglcf? vesti pul ar fol ds,

glottis affgcmn@bbxogi.sgpply iataespitrREnRistent: Yisthadiasdm i nuscl e,
primary PPes&R%Uenu& Ollﬁgﬂé %11[35 806 kg C}o %ﬁﬁﬂ%@)@fy RERREL br retgeﬁé%t@ﬁle bronchi ol es,

respirato zone's ures an br anes. anpl es of such danage
i ncl ude rﬁsbﬂ'htbt,}(ﬂyst’em folibwimgalaynagé. sMasf@wr methods and medléﬁt%‘ieﬁthép@sent

invention may be used as a technique to enhance the transplantation/implantation of

whole respiratory structures or organs or their parts.

Examples of source tissue for the treatment of such disorders of the respiratory system
includes the entire respiratory system and its whole parts or sub-components, such as
nasopharynx, oropharynx or laryngopharynx, larynx, vocal ligaments, vocal cords,
vestibular folds, glottis, epiglottis, trachea, mucocilliary mucosa, hyaline cartilages,
arytenoids cartilage, cuneiform cartilage, corniculate cartilage, respiratory mucosa,
submucosa, adventis, primary bronchi, lobar bronchi, segmental bronchi, terminal
bronchioles, respiratory zone structures and plural membranes. In some embodiments,
source tissue may comprise individual cell types or cultures enriched for specific cell
types. Examples of such cell types include mucosal epithelial cells, pseudostratified
columnar, columnar, cuboidal epithelial cells, smooth muscle, type I alveolar cells, type
I alveolar cells, alveolar macrophages, pulmonary capillary, diaphragm tissues and

intercostals muscle.



enphysema, chronic bronchitis, pulnonary infections, asthma, tuberculosis,
genetic disorders (eg cystic fibrosis), gas exchange probl ens, burns,

bar ot r aurnsi® 2aevdh8aicsor der s af f ecti ng bl ood supply to thePCesgB220@0004SysSt em
Met hods and medi caments of the present invention may al so be used to
repair, nodify, enhance or regener gke the respiratory system foll ow ng
damage. Moreover, nethods and products of the present invention may be used
as a techni que to enhance the transpl antation/inplantati on of whol e

respir afnoarée{) l'éléﬁlﬁoUglﬁ&n%ysQ{cQM&@&laif B@tréat&ﬁ\mtls thefa bPh&hedllinsr ce tissue
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hyal i neof@r tradt agessa, 'anyyme,rtbyrdkl avelfdriepalgpdial Gasneoftbe mpc@umWfatg@t agornicul ate

cartila t b d
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struct ugggiigad plural nmenmbranes. In sone enbodi nents, sour ce t| ssue may
conprise individual cell types or cultures enriched for specific cell
types. Exanpl es of such cell types include nmucosal epithelial cells,
peeudostpat | bhbR GOl ofPhTIALe ghRO! 0al epi thelial cells, smooth
nmuscl e, e~T atveorar cefls, type | veol ar cell s, al veol ar

macr opha‘g;smas off tHergastaoiytestanai trhcal(ayqd aﬂscwpﬁNCb@mdS) B8yl eenstifnte thettereelost al s

nmuscle. |l.n a,specifi.c St i b dwthth
use of PIFS¥E Ffég Friqup msﬂ%e‘iﬁj’g&e fgmgga?%aitr? i s?%e mp lggggdlg&fi Iralresa ?r}\%nt may ©
anel i or ghgrofliestihASRict AdakibcRtabE LM tlﬁ’eﬂl(iha@&ie’&@etedb§®lm Iaéthddsmtdh this
condition. The treatment coul d be Cfupple tract

nucosa, mﬁ@g@@ts Pﬁ%@ﬁﬂe‘ﬁh@l‘/e&m’ém disgrdets, girﬁ%géﬁpgtaﬁ%réj@ﬁ‘i BI8TS ve tract
as sour gy, af iidNGGhtebthal RSt ¥RY RRASreb QcdediodPblad Bk sadPahdeds),s i n function
associ ated wt eﬂéwﬁe gonéll tlgcon V) éas(t:rmogy?%satl nal trag)fg andsyassom at ed

gl ands salivary glands, mouth, teeth, oesophagus stomach, duodenum, jejunum, ileum,

ascending colon, transverse colon, descending colon, sigmoid colon, rectum and anal
canal and enteric nervous system of the canal. In specific embodiments, these disorders,
damage and age related changes include dental caries, periodontal disease, deglutition
problems, ulcers, enzymatic disturbances/deficiencies, motility problems, paralysis,
dysfunction of absorption or absorptive surfaces, diverticulosis, inflammatory bowel
problems, hepatitis, cirrhosis and portal hypertension. Methods and medicaments of the
present invention may also be used to repair, modify, enhance or regenerate the
gastrointestinal tract following damage, or be used as a technique to enhance any of these
processes following surgery, such as resection of the stomach, ileostomy and
reconstructive surgery (eg ileoanal juncture). Examples of this latter embodiment include
reconstructive surgery involving specific anatomical structures of the mouth, such as
labia, vestibule, oral cavity proper, red margin, labial frenulum, hard palate palatine
bones, soft palate, uvula, tongue, intrinsic muscles of the tongue and extrinsic muscles of

the tongue.

Source tissue for the treatment of such disorders of the gastrointestinal tract and

associated glands may include the entire gastrointestinal tract and its whole parts or sub-



Ti ssues of the gastrointestinal tract (and associ ated gl ands) may
constitute the target tissue in various disorders of the gastrointestinal
tract. BExsopb@msaie1di sorders of the gastrointestinal tr&ci/GBrdosdwsmai at ed
gl ands that nay be treated by the nethods and nedi canents of the present

i nvention include disorders, damagg, and age rel ated changes of both the
gastrointestinal tract and the | arge accessory glands (liver and pancreas),
salivary glands, nouth, teeth, oesophagus, stomach, duodenum | ejunum

il eum ascendin .on : i . olgddgnoi d col on,
F ect umeRRAOGRY el tgﬁg&@%‘é%ﬁ@&%@l&%Blgvegglz(fgérinﬁ tﬁ‘ag)t’ E\agivggyn%al o specific
enbodi el oetdphagusglitsmacte dsodedampigpimany ilewe, asesndirgd-olmaigEsyeisticl ude dent al

caries, periodontal disease,, deglutition,proble zymatic
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absor ptd,QBmOExaRBRE BE biker sithblasaice Bisueircluds bpsifi, tissuds| cawaiit defiped ove |
probl ens, hepatitis, cirrhosis and port ertensi on.. Met hods and
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used as ue to ‘enhance any of these processes foll ow ng surgery,
such aspegfieglandwofithe tligestive tiaeic An sothe specifipenhodin@ts HOSOUEE§®Csur gery (eg

il eoanal juncture Exampkes. of. thi W2 '

r econstm#cl?‘? &éalgfﬁ ngp?(ﬁb%?@?%t@ucg%%ct%ﬁ %&%A%’%&gai ls’toyr[dju%%tlggs of the

mout h, seedd, RE na@BinAlabieséiuih thardpaite palaiiteybquespeft palated uvila.gprguel abi al
frenulum hard pal ate pal atine, bones,  sof ggeqal ate U\é’%lnaémlg(%ﬁ%gﬁs intrinsic
musc| esintsisicirausclen gfihedpreue,@ingi Rusess Of the tapeien In tERILEOEEIFTE i ssue
for theg by %%fs@[% aPlone iﬁHiﬁQﬁaﬂ%él?t}?Es hultgRs bfigihel stspadfic telact and
associ atecfg ands ‘'may 1 nclude the entire gastrointestinal tract and its

whol e plap¢ss or subcomponents, including the | arge accessory glands (liver
and pancreas), salivary glands, nouth, oesophagus, stonach, duodenum
jejunum ileum ascending colon, transverse colon, descending col on,
si gnoi dmcpdpetific kabbdimeat diertidulosEnady Ertccatdtin picthods ewpleyingiisem  Exanpl es
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derivatives thereof, as the inducer.

iv) Integumentary system

Tissues of the integumentary system may constitute the target tissue in various disorders
of the integumentary system. Examples of disorders of the integumentary system that
may be treated by the methods and medicaments of the present invention include
disorders, damage and age related changes of the skin and integumentary system, such as
age related decline in thickness or function, disorders of sweat gland and sebaceous
glands, piloerectile dysfunction, follicular problems, hair loss, epidermal disease, diseases
of the dermis or hypodermis, burns, ulcers, sores and infections. Methods and products
of the present invention may also be used to enhance, regenerate or repair skin structures
or functions, for example in plastic reconstruction, cosmetic repair, tattoo removal,
wound healing, modulation of wrinkles and in the treatment of striae, seborrhoea,
rosacea, port wine stains, skin colour and the improvement of blood supply to the skin.

Moreover, methods and products of the present invention may be used to enhance skin



by structure or function such as nmucosal tissue and gl ands, subnucosa,
subnucosal gl ands, nyenteric nerve plexus, submucosal nerve pl exus,

nmuscl ul arwe,2o®a8oa and speci fic gl ands of the digesti veCcrrGB2009/domogone
speci fic enbodi nents, the source tissue nmay be obtained from specific oral
structures to include |abia, vestibgl e, oral cavity proper, red margin,

| abila frenulum hard pal ate pal ati'ne bones, soft palate, uvula, tongue,
intrinsic nmuscles of the tongue, extrinsic nuscles of the tongue. In
certain e : i Toapal s oA M4 lan® &dsmetiypes or
cuIturegggggﬁgﬁggkég?égﬁggﬁfﬁgﬁggﬁ?ﬂ$§%gs. ﬁﬁég“gggiy%gﬁgg%bgzinent,

di verti epfeasns. may be treated in nethods enploying tissue obtained fromthe
whol e colon or tissue extracted from nuscul aris and nucosa, or derivatives
thereof, as the inducer. iv) Integunentary system Ti ssues of the

i Nt egqUTBBré Hsshy fdreie eatmemTisidhudisoridieof the gebgunensang systenv &nclwdes di sor der s
of the integunentary system Exa es. of disorders of the integunentary
syst em thale Skigy cgirgd %%‘%’é?ﬂmmn‘i%n;’pfjﬁlé? sguMERE YR atie@a{?@ﬁlp Weghis; he present

i nvent i QoiiD Gl pisiRrdisS Qi BiaReoud 2478 G8ir #61Hc 184 %larnﬁ!; adeshsshanyasucafred e skin and
i ntegunmentary system such as age related decline in thickness or function,
di sor desenoémbediments) sentediseiegpaycompuise diidual cell ypes @cuitpes ayriggdct i on,
foll'icular._ pr hair | oss, epidermal disease, diseases of the derms
or hypogéﬁﬁgggp%ﬁﬂ% ?Lulcers, sores and infections. Methods and products of
the present invention may al so be used to enhance, regenerate or repair

skin structures or, functi . for exanple, i | astic, reconstr ion,
cosneti 1 # %&&fc,eqbgfj{%@t’rfgﬂg@gi ,es%tlﬁﬂs(r}g%]&? {%ﬁ%?&is & %t rﬁ%?l!ﬂ%fvr I'nkl es and
in the fEeavRIN skif oSddrivagvessBhesil@eandicesacea, port wne stains, skin
col our and the inprovenent of blood supply to the skin. Mreover, nethods
and products of the present invention nmay be used to enhance skingrafts,
surgicag)recgﬂé&ﬂ&&&k@ﬂsyﬁgﬁnetic surgi cal procedures, wound heal i ng and
cosneti c’ appear ance.

Tissues of the musculoskeletal system may constitute the target tissue in various

disorders of the musculoskeletal system. Examples of disorders of the musculoskeletal
system that may be treated by the methods and products of the present invention include
disease, damage and age related changes of the musculoskeletal system. In some
embodiment, these may be in components of the axial skeleton, including the skull,
cranium, face, skull associated bones, auditory ossicles, hyoid bone, sternum, ribs,
vertebrae, sacrum and coccyx. In other embodiments they may be in components of the
appendicular skeleton, including the clavicle, scapula, humerus, radius, ulna, carpal
bones, metacarpal bones, phalanges (proximal, middle, distal), pelvic girdle, femur,
patella, tibia, fibula, tarsal bones and metatarsal bones. Methods and products of the
present invention may also be used to correct problems associated with ossification and
osteogenesis, such as intramembranous ossification, endochondral ossification, bone
remodelling and repair, osteoporosis, osteomalacia, rickets, pagets disease, rheumatism
and arthritis. Moreover, methods and products of the present invention may be used to
treat disease, damage and age related changes of the skeletal muscle, elastic cartilages,

fibrocartilages, long bones, short bones, flat bones and irregular bones.



Source tissue for the treatnent of such disorders of the integunentary
system i ncl udes whol e skin, cultured skin, conponents of the integunentary
system tWwe epi/desoni s, derm s, hypoderm s, subcut aneous PCRIGR20094100004
follicles, glands and associated structures. In sone enbodi nents, source
tissue may conprise individual cell,fypes or cultures enriched for specific
cell types. In a specific enbodinen%, full thickness burns may be treated

i n nethods enpl oyi ng the use of whole skin or derivatives thereof as the

i nducer g\ MISE hpsialss A tfiBdaBiitnl oB Sea Aisofdet 6F thaisebdlsskeleat al system
may constitute the target tissue in various disorders of the

nuscul osysemtirgludsyweolermussidenkelstal system ansyitheub-comppratmeasspeéfiet al system
that ma r t C f.s i nvention
incIudexjB%E%gﬁgkggwgggxgﬁﬁgggg%&ﬁfg@ggﬂéﬁgﬁﬁ%énggm%ﬁgnﬁiscﬁi%gkeletal

syst em ihdiviloaieek pjpes bneriturest dneiskednfiay speeific welt tippo Nexensples oftsheh eptli al

skel eton, including the skul]l, craniym face, skull associated bones,

audi t or yYRFS 434y éWﬂH@H%an3HkagwgVﬁuﬁﬂwﬁibs, vertebrae, sacrum and coccyx.
In ot her enbodi nents they nmay be in conponents of the appendicul ar

skel eton, including the clavicle, scapula, hunerus, radius, ulna, carpal
bones, it ac &therisysiemasl thebadwnges (proximal, middle, distal), pelvic
girdle, dyRterdsi PR bddly Btydbe thedted BY RANEROA hdPRbRIR T@ke DONES.

Met hods ahﬁH%?SSﬁ%?é’g? the pres ntyﬁﬁvenfiok may a?so bgﬁused.to€%orrect

pr obl enspresssuoveation. Wt dxaogdd, theqaeseotringention stay bganediosnhanse funpsion

i ntramenbr anops ossificati.on dochondr.al .ossi fi i 0 del l'ing
and repa(?rrtr,eato ?eg%epg?%%%es%nd(?g 5%%5@@%@ %lPiogigg?ysS];eHgS:&gﬂetﬁé;b%B’é {e}glsl{g?{gr)heunat ism
and art hgpedidlsensh)fef@deine spRémpgmphsntit systeayatisarpbystdie, rppredective isystamnt i on may
be used tq &reat diseﬁgf, da g& and age rel ated changes of the skel etal
nuscl e, @falepionsdn mef Qggnap &L | ages, |ong bones, short bones, flat
bones and irregul ar bones. Exanpl es of source tissue for the treatnent of

such disorders of the nuscul oskel etal systeminclude whol e nuscul oskel et al
syst em a¥nirdettissusifor e iysaimesnt of sush disorlsrsypaycher qbgained from whole organs,

sub-components of organs, specific cell types and groups of cells, wherein said source

tissue is related to the relevant target tissue.

vii)  Treatment of general age-related degeneration

Methods and products of the present invention may be used to treat, ameliorate, reduce or
compensate for general age-related degeneration. Similarly, methods and products of the
present invention can be used to retain youthful functions of the body. Moreover,
methods and products of the present invention may be used to treat specific age related
system dysfunction, such as cognitive impairment, hearing loss, loss of visual activity,

endocrine imbalances, skeletal changes and loss of reproductive function.

Source tissue for such uses may be obtained from whole organs, groups of organs, sub-
components of such organ(s) and groups of cell types, wherein said source tissue is

related to the relevant target tissue, as discussed above.



bones or nuscle-derived tissues. In sone enbodi nents, source tissue may
conprise individual cell types or cultures enriched for specific cell
types. bBExsopb@msafeisuch cell types include individual nest@BRedaioadal cel l
types. vi) Qher systens of the body Di sorders of other systens of the body
may be treated by the nethods and Q%oducts of the present invention. For
exanpl e, the present invention nay "De used to enhance function or treat

di sease, damage and age rel ated changes in other systens of the body,

| ncl udi gy SRR ChAl indRASE Jeri CRCRGH lEsonlcS i3 Me ty DA Ao aiel BabtidH | nary
system Tteproductive systemand alterations i'n netabolismand energetics.
Sour ce dérimties, bonditidred medamdate fyophibtte df konersnate phiherseuisptisiu§ed from
whol e organs, sub-conmponents 0 i £ s and groups of
cell's, 8’}"8’{“{13?%2%‘60‘90%& g s%eeﬁﬁggg?ae izl? g%lr %%b%{aﬁggﬂrlye ie/'gl'[vagnt target tissue.
vii) Treatnent of general age-rel ated degeneration Methods and products of
the present inventjon may, be used to treat, aneligrate, reduce or
conpensBieératly szjd dispase on disordey iscarcendgeriarpls B?Hm@Fﬁ?rpg'rl y, methods and
products of the present invention can be used to retain youthful functions
of the body. Moreover, nethods and products of the present invention nmay be
used t oAreadingspeatiain enbagéments said diseass vedisergder ig selesterhiromiicistas cogniti ve

i mpair D stin gf,i ng loss, loss of visual activity, endocrine inbal ances,
skel et a han%es’ and | oss of reproductive function. Source tissue for such
uses may be obt ai madndticanjumnh cddéationglamsgingrwaipsnjofy andggeselaisdb conponents of
such organ(s) and,groups of cell types, wherein said source tissue is
related to the reﬁlegg\‘?%‘?’i UQhr get tissue, as di scussed above. Typical ly said

i nducer is derived fromthe source tissue by maki ng an extract, fraction,
derivative, conditioned nedium_ |ysate, |yophilate, or hompogenatge of the
sour ce Hicearding tarertaimembedimgnts thecdiseass @radigordes isdnfpgility o @%‘@3 i nducer
substangf’t@rlnyalggrgr?&.ﬁaleﬁr ef erably said di sease or disorder is cancer, for
exanpl e, "neur obl ast ona.

According to fifth and sixth aspects of the invention there are provided microvesicles and
differentiated cells produced according to the first or second aspects of the invention and

also derivatives of said microvesicles and differentiated cells.

According to a seventh aspect of the invention there is provided a composition
comprising microvesicles or differentiated cells of the invention or a derivative of either
thereof in combination with a pharmaceutically acceptable carrier. Specific examples of

compositions are given below.

Compositions of the invention may comprise a spray, an impregnated wound dressing, an
impregnated surgical suture, a tissue glue, an ointment or cream or a composition for

injection.

The present invention also provides a cosmetic agent comprising microvesicles or
differentiated cells of the invention in combination with a cosmetic base. Preferably said
cosmetic base is a cream, ointment, bath gel, shower gel, soap, shampoo, spray, injectable

agent or dermatological filler.



According to certain enbodi nents said di sease or disorder is selected from
a list consisting of: traumatic injury, radiation damaging, brain injury
and age- reDavedsdasgener ati on. According to certai n enbo@#CwER280%d0e0odi sease
or disorder is infertility or subfertility (in either nmales or females).
According to fifth and sixth aspecéf of the invention there are provided

m crovesicles and differentiated c&l|s produced according to the first or
second aspects of the invention and al so derivatives of said mcrovesicles
and differentiated cells. According to a seventh aspect of the invention
there is provided a conposition conprising mcrovesicles or differentiated
cel I's Qfccbliing M\mrmgmhnaspecta)fdimrmwnmnéhem isgirevided misgavesitlep.n conbi nati on

h | |
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spray, AR mhédieenat ed wound dressing, an inpregnated surgical suture, a
tissue glue, an ointnent or creamor a conposition for injection. The
present invention also provides a cosnetic agent conprising m crovesicles

or dif ‘;:}%fe{:ﬁb ay@%a‘?&’m%& hisiefis foR Ehel MBIt 0P HiRed0 BPURAHIEON datdebryeofcosmet i ¢
base. er y sal cosnetic base is a cream ointnent, bath gel, shower

gel , sotimassbratipodsr as deseyibed fupthetheptie agent or der mat ol ogi cal
filler.According to an eighth aspect of the invention there is provided
m crovesicles, differentiated cells or a derivative of either thereof
conposi Aécdadifg td Mgintinaspedt obthefioventisrethars ia provitied amerovesiddesf er abl y sai d

medi canent is for he treat nen ase or .di sor ory of
di seasedifferegtiagd gells, B’E?Yeog&ltI‘?Fatpﬂg? %é?gﬁpﬂmg ngﬁ m%r%tﬁ’ﬂtf&gl n%/h
aspect @f Iﬁahefabm@@ftd QBdILRRIR fdr Thd QiSRS Hidiseaseas diorter of cell

deficiency or a disease or disorder of cell differentiation.
Preferably said disease or disorder is as described further herein.

According to a tenth aspect of the invention there is provided a method of providing non-

therapeutic treatment to a subject comprising:

a) inducing differentiation in a first population of cells by applying an inducer to
said cells,

b) harvesting microvesicles produced from said first population of cells, and

¢) administering said microvesicles or a derivative thereof to a subject in need of
said treatment,

wherein said first population of cells are autologous to said subject and wherein

the inducer applied to said first population of cells in not present in said

microvesicles or derivative thereof or is only present in trace amounts.
Preferably said non-therapeutic treatment is a cosmetic treatment.

Preferably said cosmetic treatment is a treatment for improving the appearance of the skin

or hair of said subject.



differentiated cells, or a derivative of either thereof or conpositions of
the invention for the manufacture of a medicanent for the treatment of a
di sease ovodbewonsamsi of cell deficiency or a disease or @CsarBiees/mboogel |
differentiation. Preferably said disease or disorder is as described
further herein. According to a ten%AE aspect of the invention there is
provided a nmethod of providing nontherapeutic treatment to a subject
conprising: a) inducing differentiation in a first population of cells by

appl yi ,Qc(g‘f&?i @glﬁﬁ%ﬁevgﬁth g‘&r"u t ? ﬁveﬂomﬁﬁéﬁ eShoV@edh deiRISIfpr@adiRg oduced

from sai opulati c) ‘administering said
m crove@nahQSpautlcaeata‘rmt/Masnbjemtmr@msmgb a subject in need of said
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in not QéeRAt in said mcrovesicles or derivative thereof or is only

present in trace anpunts. Prefera ai d_ non-t treatnent is a
cosnetic treéat hﬂé’ﬁ?sunglné‘f“@ﬁ’%‘??@%? Weﬁrp‘bpqp}lglglp ﬁ‘féqs and '\ eat ment for

i mproving the aRR&A Anfe lﬁftslhﬁlaséebah BRiibn of ceigi jigahidAccording to
an el eventh Zspect ee |ar%vent| on tdﬁg)rpe |lsnpr%V| gggpglbrr%?hgd dof pr O\g/I di ng

non-t her apeut i mlctrowtqhﬁrm atd@rlaatsfﬁb‘]leé‘%ﬁft%%ﬁﬁ)?ch%eept%ﬂanﬁ& g
di fferentiat Qcﬁg%lsger[ s% 4 SRR éhlg bt &8k bea géf VARDE iﬂe%f #kaldrducer to

said cells, mcro es produce rom I rst popul ation of
cel : s, and CZ:I butgkeee, ng d| fferentiation in a second popul ati on of ceI | s by
appl yi ng. sai ] crovesicles or a erivatiy el eo

popul at Wagielss Sa[taeﬁc‘fsgpo%?}m&)(’f&wﬁ aﬂggngts?qga ?8? 2 enc(())fnéfHS %‘glﬁﬁéﬁﬁon of cells
or a degiyVabie¢addPh&eh thOindaded issiobpREdnt in said second population of cells or

derivative thereof or is only present in trace amounts.
Preferably said non-therapeutic treatment is a cosmetic treatment.

According to methods of tenth and eleventh aspects of the invention, and optionally
incorporated into said methods there may optionally be the step of obtaining said first

population of cells, for example, stem cells from the subject.

According to a twelfth aspect of the invention there is provided a composition comprising

stem cells in combination with microvesicles and a pharmaceutically acceptable carrier.

In such a combination product said stem cells are preferably autologous to said stem
cells. Said microvesicles are preferably derived from differentiated cells (as evidenced
by the presence of markers of cell differentiation) and as such display different
differentiation markers to the stem cells. Said stem cells are preferably bone-marrow

derived stem cells and are preferably human.

The following description is applicable to all aspects of the invention. Where features of
the invention are disclosed above in the context of one aspect of the invention, it is to be

understood that they may also relate to other aspects of the invention.



wherein, said first population of cells and said second popul ation of cells
aut ol ogous to said subject and wherein the inducer is not present in said
second popol2aavmsmenf cells or derivative thereof or is ®OTGR@ION04i N
trace anmounts. Preferably said non-therapeutic treatnent is a cosnetic
treatnment. According to nethods of jtenth and el eventh aspects of the

i nvention, and optionally incorpordted into said nethods there may
optionally be the step of obtaining said first population of cells, for
exanple, stemcells fromthe subject. According to a twelfth aspect of the
invention there is provided a conposition conprising stemcells in

conbi naPiefirably tdid fivst aod sbod pepudatwnsofxeds arceunilsalls, ynae peirallye carrier.
In such, a conmhi nation product said stemcells are preferably autol ogous to
sai d st BH¥LFYS said microvesicles are preferably derived from
differentiated cells (as evidenced by the presence of markers of cel
differentiation) and as such displ ay Q£%feren diffea&g iatioq markers to
the st eRredapbly saidindyceris picarqlezoys &0 sHdFist BOWAUOBOL oy B HBP Pved stem
cells a nef ] ulh@dd enng description is applicable to
al | aspggﬁg&grggﬁéé?n eﬁ??gﬁaqgﬂgﬁg]%eatures of the invention are disclosed
above in the context of one aspect of the invention, it is to be understood
that th al. rel ate,.t o of he invention. Preferably said
first a %ﬁ%g§33@ag%t&?%?@%%%oﬁ?hgélﬁéﬂgggagg%%%l cells, nore preferably,
human cells. Preferably said inducer is not autol ogous to said first

popul ation of cells, for exanple inducer, may be xenogenic to said first
populatf&ﬁaﬁ?wéﬁﬁﬁ??l%ﬁ@?@?@%ﬁ§n§§WH&¥??gFb%éﬁﬁ?ation of cells conprises
stemcells. Preferably said stemcells are bone marrow derived stemcells.

According to certain enbodi ments of the nethaods of the jnvention there is
bet ween Asterdingag certrin ebodimepts op heaprihads of the/iayentipn rereis bSNEEEF™Phe f urt her
step(s) : j Arpmadi lyy preceding step
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- banking the product of the immediately preceding step following by retrieving
said product from said bank
- said banking may involve freezing said cells or microvesicles or alternatively

freeze-drying or lyophillization of said cells or microvesicles.

Alternatively a derivative of said cells or microvesicles (for example a fraction, extract,

homogenate, conditioned medium, lysate or lyophilate) may be banked.

According to certain embodiments of methods of the invention production of
microvesicles by said first population of cells may be enhanced by one of the following

techniques:

stressing said first population of cells

- heat shocking said first population of cells

- killing said first population of cells

- changing the temperature, CO, concentration, O, concentration, medium

composition or saline levels to which said first population of cells is exposed.



sai d product from said bank - said banking may involve freezing said cells
or mcrovesicles or alternatively freeze-drying or lyoptimzation of said
cell s or wDerovessictl es. Alternatively a derivative of s&Cu/GB2DIH00004

m crovesicles (for exanple a fraction, extract, honogenate, conditioned
medium |ysate or |yophilate) may banked. According to certain

enbodi nents of nethods of the invention production of mcrovesicles by said
first population of cells nmay be enhanced by one of the follow ng
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first popu(fatlon of cells - killing said first population of cells -

changi ngdminéstratiomed apraduest tGORubieshseidtadministrationpomprises9f CA2IBHOL nedi um
conposition or saline l.evels to which said first population of cells is
exposed RELHHP ﬁ(gmltnbs%glelrl%'ai n enbodi ments of nethods of the invention which
involve a step of admnistration of a product to a subject, said

adm ni stratiqQn conprises, or, consists of int raiveno?l;aigzﬁgmmg.st ration.

Al t er nafiligerivelseid adgipisration OPBRSES RSPt ol frel ™ sur gi cal

i mpl ant %tlﬂeﬂﬂtiye‘}%r,tsﬁfd%hiix’ﬁ@tﬁﬁon%@h@ri@é&rﬂ:r Rbiigtosf topiceaminisegionr consists of
topical adm nistration. Inducers of differentiation of first popul ation of
cells (illustrated as Product A in diagram1l) applied to a popul ati on of

stem c e%@ucteps d&ﬁHiﬂgl%nﬁgﬁ&i bt firs? k?%ﬁﬁﬁm bf‘éeirl]lg GuBdrdiasiirb&ict BARU! ati on of

cells. e 1 nducers used In acc ance w th the invention may be any
i nducer diagfanc &) dpptied foer mapulativn ofistkmealts forinduse spacific differenpatednerithel case

t hese induycers m m.cravesi cl es. harvest ed f. i f] type,
devel opirIl'r'ﬁ peglfﬁf‘t}%%&segﬁ]e erased i a f(,)raerug’a gvﬁjge}l&g]? ?W%Htgéeﬂ gﬂ%ﬁfcﬁlj specific
type, Ohindup&@s of tdtl freRafiya kdbwatietheael | or progenitor cell or any
cellular, tissue, organ or whol e body source.

In a preferred case these inducers may be microvesicles harvested from a specific cell

type, developing cell type (eg immature cells), regenerating cells of a specific type, or

specific phenotype of stem cell or progenitor cell or any cellular, tissue, organ or whole

body source.

These microvesicles may be harvested from the media used to grow or maintain the
microvesicle generating cells. The microvesicles may be generated naturally by the cells

or the cells may be induced to shed microvesicles by techniques known in the art.

According to certain embodiments the inducer may be a nucleic acid vector used to
express a specific nucleic acid, for example a transcription factor in the cells. When such
an inducer is used, it should be noted that according to methods of the invention the
transfected cell is not directly applied to the subject in need of treatment. Accordingly,

the risks inherent in making genomic modifications of organisms is avoided.

The inducer may be autologous, according to certain embodiments. According to certain
other embodiments the inducer may be non-autologous. According to certain

embodiments, the inducer may be allogenic or xenogenic.



These m crovesicles may be harvested fromthe nedia used to grow or

mai ntain the mcrovesicle generating cells. The m crovesicles may be

gener at edwoabawmlicy by the cells or the cells may be i netgtaEB2@/®Nod

m crovesi cl es by techni ques known in the art. According to certain

enbodi nents the inducer may be a nE;Ieic acid vector used to express a
specific nucleic acid, for exanple®a transcription factor in the cells.
When such an inducer is used, it should be noted that according to nethods
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be obtained from the subject in need of treatment, alternatively they may be obtained
from another individual. Preferably the inducer is derived from the same species as the
subject to be treated. However according to certain embodiments, the inducer may be
derived from a different species (for example for reasons of ease of availability of
material). Further examples of source tissue for the inducer are given above in the
discussion of diseases and disorders to which the present invention may be applied. The
methods of the invention avoids exposing inducer material to the second population of
cells, thereby problems with immune reactions and transmissions of zoonoses which are
usually present when xenographic material is used as eliminated and thereby make a far

wider range of inducer material available for use and make it easy for a person skilled in

the art to select an inducer for virtually any differentiation pathway.

The inducer may be microvesicles (which may be non-autologous microvesicles)

alternatively, the inducer may be conditioned medium, cell homogenates, or cell lysates.



be obtained fromthe subject in need of treatnent, alternatively they may
be obtained from another individual. Preferably the inducer is derived from
t he sane wWpeods7m®s t he subject to be treated. However RCT@BRLOOVPOO@®4certain
enbodi nents, the inducer may be derived froma different species (for
exanpl e for reasons of ease of avabhability of material). Further exanples
of source tissue for the inducer aie given above in the discussion of

di seases and disorders to which the present invention nay be applied. The
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t he art differeagdtRatofalic fintpemtationof velist ual |y any differentiati on pathway. The
i nducer may be m crovesicles (which may be non-aut ol ogous m crovesi cl es)
alternatively, the inducer nmay be conditioned nmedium cell honobgenates, or
cel | 1 yRafes fliheRetbbdifRht, ﬁﬁqﬁ&gﬁ?ﬁmﬁoﬁ ¥ecefll ol bp omukad foaiiffetntized | s may be
i nduced t'o differentiate by conditioned nedia. Specifically, cells of a
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| i m t edktcoyn ivehd art.nserts, raft systens, separating nenbrane structures or
any techni que known in the art.

The inducer may be obtained from primary tissue sources, organs, cell lines,
immortalised cells, foetal tissues, adult tissues, regenerating tissues, any type of stem
cells, progenitor cells, and partially or fully differentiated cells or any other cell, organ,
system or whole body soutce or placenta, umbilical cord or amniotic fluid. It is
hypothesised that inducers derived from differentiated cells may be particularly suitable
for use in methods suitable for the restoration of function of a similar specific
differentiated cell type and that inducers derived from less differentiated cells (for
example stem cells or foetal cells) may be particularly suitable for use in methods
suitable for the restoration of function to a wider variety of cell types, for example for use

in methods in reversing general age-induced damage.

In certain preferred embodiments the source of the inducer is human. In other
embodiments the inducer may be from a non-human source. In other embodiments the
inducer may be obtained from plants or other organisms. In preferred embodiments the
inducer is from living tissue. In other embodiments the inducer may be obtained from

dead tissues. In still further embodiments, damaged or regenerating tissues may be used.



The inducer may be obtained fromprimary tissue sources, organs, cel

lines, imortalised cells, foetal tissues, adult tissues, regenerating
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i nducers derived fromdifferentiat cells may be particularly suitable for
use in nmethods suitable for the restoration of function of a simlar
specific differentiated cell type and that inducers derived fromless
differentiated cells (for exanple stemcells or foetal cells) may be
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multiple or continuous process over time.

The first population of cells are cultured in vitro using known techniques and exposed to
the inducer in vitro. They are typically then cultured for a sufficient period of time for
differentiation to take place or be induced (for example, 20 minutes to 1 hour, 30 minutes
to 2 hours, 1 to 2 hours, 1 to 3 hours, 2 to 6 hours, 2 to 10 hours, 3 to 12 hours, 6 to 10
hours, 10 to 20 hours, 15 to 24 hours, 1 to 3 days, 2 to 5 days, 3 to 7 days, 5 to 14 days, 7
to 21 days, 14 to 21 days, 5 to 28 days, 21 to 28 days, 21 to 48 days or more than 14, 18,
21, or 28 days). Whilst full differentiation may take a relatively long time, the signal
required to induce that differentiation may only need to be applied for a relatively shorter

period of time.

Ethical and legal constraints on source of cells
The inventor and applicant are fully aware of potential ethical and legal issues
surrounding the use of stems cells and surrounding the use of material derived from

embryos and foetuses. Those issues are particularly acute when the material is derived
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Obtaining Microvesicles

The differentiated first population of cells (C) obtained in steps of methods of the
invention that correspond to stage 2 of diagram 1 is maintained in any appropriate culture
conditions and microvesicles produced from them (D) harvested. These microvesicles
(D) will be autologous to the first population of cells. Microvesicles according to the
invention may be any membrane bound particles obtainable from the supporting media of

the cells, or by artificially disrupting, damaging or stressing the cells in culture.

Microvesicles may be isolated from the culture in which they are produced by a variety of
techniques known in the art (for example, differential centrifugation and/or density-
gradient centrifugation). One such technique takes the media derived from the cell
culture and centrifuges it twice at 1800 rpm for 20 minutes at 4 °C to remove cellular
debris. The cell-free fluid or supernatant is then ultracentrifuged at 25,000 rpm at 4 °C

for 3 hours. From this spin the supernatant is discarded, and the microvesicle containing
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this stage are . . . .
the cells to a hypoxic or partially hypoxic environment.

Cell and Microvesicles

Microvesicles or derivatives thereof may be used to alter the phenotype a second
population of cells. This second population of cells may be cells cultured in vitro or cells
in situ in a subject to be treated. Such cells which have been modified by autologous
microvesicles or derivatives thereof may be used in a variety of applications where
interventions using autologous materials is safer or more desirable than foreign or non-
autologous microvesicles. The microvesicles of the invention communicate, interact or
deliver specific cellular information, instructions or products to the second population of
cells, which may be stem cells, or differentiated cell, progenitor cells, egg cells, sperm
cells or any other cell type or types i vitro or in vivo, such as to change the phenotype of
the second population of cells, change the developmental stage of the second population
of cells rejuvenate the second population of cells or otherwise modify the second
population of cells. The microvesicles or derivatives thereof delivered to the second

population of cells in vitro or in vivo may be enhanced by a composition or by preparing



aut ol ogous to the first population of cells. Mcrovesicles may be harvested
continually through the tissue culture process or at any specific tinme of
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additional step of administering the second population of cells to a human or animal body

following application of said microvesicles or derivative thereof to said second

population of cells.

The microvesicles of the invention and/or the second population of cells and/or
derivatives of either thereof may be used to stimulate tissue repair, regeneration,
rejuvenation or enhancement by direct delivery to aged, damaged or compromised tissues
gither alone as autologous microvesicles or in combination with any other technique
known in the art to facilitate tissue repair. Examples may include but are not limited to
cell therapy, stem cell therapy, organ transplant, tissue transplantation, hormone therapy,

surgical repair, cosmetic applications etc.

Medicaments and methods for treating patients
The microvesicles, or second population of cells or derivatives of either thereof according
to the invention may be used in the manufacture of medicaments and protocols to treat a

number of disorders, where the origin of both the microvesicles and the second



enbodi ments the cells may be stored for subsequent applications. The cells
may be used whol e or disrupted to produce a derivative thereof, for
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or by surgical inplantation. In certain
. Administration of autologous cells treated or enhanced or altered by

autologous microvesicles

. Use of microvesicles to transfer autologous surface marker molecules to
non-autologous cells or tissue (for example, cells or tissue for use in
xenographs or allographs) in order to make the non-autologous cells or
tissues less likely to be rejected by the immune system. Such a treatment
of non-autologous cells and tissues is likely to be temporary, but will give
the transplant time to become established and for other mechanisms of

immune tolerance to take place.

o Co-administration of autologous stem cells and autologous derived
microvesicles
. Subsequent administration of autologous microvesicles after stem cell

therapy either autologous or non-autologous

o Manufacture of autologous cell types from stem cells by the process of the
invention for administration to subjects. These may be combination of
cell types eg neurones, astrocytes, oligodendrocytes etc or single cell

phenotype eg islet cells, oligodendrocytes, cardiomyocytes etc



preferred enbodi nents the recipient is the autol ogous human, animal or
plant of the first population of cells was derived. In certain preferred
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inter cellular communication, delivery or cellular alteration where the use
of autologous manufactured microvesicles may offer an advantage or be
safer than non-autologous methods known in the art
° Administration of any integers of the invention to improve tissue repair,

restoration, rejuvenation, regeneration or enhancement
Combinations of the above integers may also be employed.

In some embodiments it may be desired to use the invention to generate autologous
microvesicles (or derivatives thereof) to induce the second population of cells (which are
preferably stem cells) to differentiate to a specific type of cell to ameliorate disease,
repair damage or rejuvenate or regenerate tissues, organs or whole systems of the body.
To achieve this, the invention may be used in a variety of ways, these include but are not
limited to autologous stem cell therapy, stem cell banking, microvesicle and derivative
banking and storage etc. In further detail of these embodiments, a patient may elect to
have stem cells harvested from their body, or umbilical cord of a newborn infant or any
other suitable donor source or cell line. Such cells would be expanded in the laboratory
and divided into aliquots. One aliquot would be induced to differentiate to a desired cell
type by methods known in the art. These cells would then be used to harvest

microvesicles. Said microvesicles would now have membranes autologous to the donor



vitro and in vivo via autol ogous mcrovesicles manufactured in stage 3 (as
illustrated in diagram1l) or stemcells altered by the manufactured
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or any glf%k@gipﬁggalcg&donor source or cell line. Such cells would be
expanded 1 n t aboratory

In another example, the patient may elect to store their own autologous stem cells and a
range of autologous microvesicles or derivatives thereof which had preferably been
produced from differentiated cells for later differentiation of their stem cells. Such an
approach has the advantage that only stem cells will need to be maintained under
conditions to ensure continued viability. Storage of microvesicles or derivatives
therefore is likely to be less technically demanding because viability will not need to be

maintained.

The microvesicles and derivatives thereof of the invention also offer the opportunity for
direct application to ameliorate disease by direct injection into the body as they will have
autologous membrane markers. This may be done alone or in combination with stem cell
injections thus exploiting the full capacities of microvesicles without provoking immune
reaction or rejection in the host. This may be used to direct stem cells more efficiently in
terms of their differentiation and/or migration to damaged tissues and facilitate
engrafiment into the appropriate organ. The present invention provides many advantages

over the use of non-autologous microvesicles in such embodiments.

In another example, the autologous microvesicles or derivatives thereof are used to alter

the phenotype of cancer stem cells. Thus, the autologous microvesicles or derivatives



and divided into aliquots. One aliquot would be induced to differentiate to
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bystander cells or is or is derived from bystander cells taken from the subject to be treated

before chemo or radiotherapy has been started.

In a further example, a patient may elect to rejuvenate aged stem cells back to a younger
form or phenotype eg adult bone marrow mesenchymal stem cells back to foetal
mesenchymal stem cells for therapy or banking, thus improving their own autologous
stem cells for regenerative or rejuventative therapy now or in the future. All integers of
the invention may be used in anti-ageing medicine and may be used to prolong human

life or reverse age related damage.

In a yet further specific embodiment, the invention may be used to improve reproductive
tissues by replacement with autologous stem cells mediated; autologous microvesicles, or
a combination thereof. This would be of great value in repair, regeneration or

replacement of ovarian tissues or testicular tissues in the treatment of infertility.



terms of their differentiation and/or mgration to damaged ti ssues and
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radi ot herapy has been started. In a further exanple, a patient nay elect to

rej uven%&lmlcﬁ‘%@cf&h{,ﬁm&gck to a younger form or phenotype eg adult
bone marrow mesenchynal ste ells back to foetal mesenchymal stemcells

for t herﬁaqurdmg tb aeitdin greferedsenbpsiroeitnef thqeicthodwef theiniepbderushese 8m cel I's for
regener eb Ween steps g)’a%&%?%&é/oy ﬁeﬁshﬁ AP c¥) ARaWr Q{ep§ «5 ahﬁ%) tHL Hirfher é!eﬂs(é) ntegers of

of
- banking the product of the immediately preceding step followed by

relocating said product from said bank.

Preferably, said banking involves freezing said cells or microvesicles or derivative of
either thereof. Alternatively, said banking involves freeze drying or lyophillization of

said cells or microvesicles or derivative of either thereof.

Compositions

The present invention provides pharmaceutical compositions. Such compositions
comprise a therapeutically effective amount of a Therapeutic, and a pharmaceutically
acceptable carrier. In a specific embodiment, the term “pharmaceutically acceptable”
means approved by a regulatory agency of government or listed in the US Pharmacopeia,
the European or UK Pharmacopeia or other generally recognised pharmacopeia for use in
animals, and more particularly in humans. The term “carrier” refers to a diluent,

adjuvant, excipient, or vehicle with which the Therapeutic is administered. The



the invention may be used in anti-ageing nedicine and nay be used to
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bet ween steps a) and b) and/or steps b) and c) and/or steps c) and d), the
further steps(s) of banking the product of the imredi ately preceding step
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sterile isotonic aqueous buffer. Where necessary, the composition may also include a
solubilising agent and a local anaesthetic such as lignocaine to ease pain at the site of the

injection.

The amount of the Therapeutic of the invention which will be effective in the treatment of
a particular disease or disorder will depend on the nature of the disease or disorder, and
can be determined by standard clinical techniques. In addition, in vitro and in vivo assays
may optionally be employed to help identify optimal dosage ranges. However, suitable
dosage ranges for intravenous administration are generally about 20-500 micrograms of
active component per kilogram body weight. Suitable dosage ranges for intranasal
administration are generally about 0.01 pg/kg body weight to 1 mg/kg body weight.
Effective doses may be extrapolated from dose-response curves derived from in vitro or
animal model test systems. A typical dose for a human might be 10 pg to 10 mg,
preferably 20 mg to 5 mg, preferably 40 pg to 2 mg, preferably 100 pg to 1 mg,
preferably about 0.5 mg (calculated either per kg body weight or as total dose per

individual).

Suppositories generally contain an active ingredient in the range of 0.5% to 10% by

weight; oral formulations preferably contain 10% to 95% active ingredient.
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Pharmaceutical preparations suitable for administration in the form of aerosols or sprays

comprise, for example, suitable pharmaceutically acceptable solvent, such as, especially,

ethanol and water, or a mixture of such solvents. They may, as necessary, comprise other

pharmaceutical adjuncts, such as non-ionic or anionic surface-active agents, emulsifiers

and stabilisers, and also active ingredients of other kinds, and especially advantageously

they can be mixed with a propellant gas, such as an inert as under elevated pressure or

especially with a readily volatile liquid, preferably a liquid that boils under normal

atmospheric pressure below customary room temperature (for example from

approximately -30 to + 10 °C), such as an at least partially fluorinated polyhalogenated

lower alkane, or a mixture of such liquids. Such pharmaceutical preparations, which are

used predominantly as intermediates or stock mixtures for the preparation of the

corresponding medicaments in finished form, comprise the active ingredient customarily

in a concentration of from approximately 0.1 to approximately 10% by weight, especially

from approximately 0.3 to approximately 3% by weight. For the preparation of

medicaments in finished form, such a pharmaceutical preparation is introduced into

suitable containers, such as flacons and pressurised bottles, which are provided with a



active conmponent per Kkilogram body wei ght. Suitable dosage ranges for
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inhalation to a site of interest. The product may, for example, be provided by local

injection. The product may be provided by injection into a blood vessel or other vessel

that leads to the desired target site. The product may be administered by local injection to

the desired tissue. The product may be administered by any of the routes mentioned

herein such as intra-muscular injection or by ballistic delivery. In some cases the

localised delivery may be achieved because the product is provided in a form that

specifically targets the product to the chosen cells. For example, the product may be

provided in liposomes or other particles that have targeting molecules for the specific

desired stem cell type. In many circumstances microvesicles and cells of the invention

will naturally contain surface molecules for targeted delivery. In preferred embodiments

the product may be administered via direct organ injection, vascular access, or via intra-

muscular, intra-peritoneal, or sub-cutaneous routes.

Veterinary use
Products and methods of the invention may specifically be applied in veterinary and

agricultural applications to treat damaged tissues, ameliorate disease, reverse age related
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Cosmetic uses

“Cosmetic use” includes products and methods involving placing active agents in contact
with any part of the external surfaces of the subject’s body (that is to say, the epidermis,
hair system, nails, lips and external genital organs) or with the teeth and mucous
membranes of the oral cavity with a view exclusively or mainly to cleaning them,
perfuming them, changing their appearance, protecting them, rejuvenating them, keeping
them in good condition or correcting body odours except where such cleaning,
perfuming, protecting, changing, keeping or correcting is wholly for the purpose of

treating or preventing disease.

Cosmetic uses and products include products and services that are intended as substitutes
for invasive and semi-invasive aesthetic products and services (examples of such invasive
and semi-invasive aesthetic products and services include (but are not limited to) wrinkle
fillers, collagen fillers; body lifts; face lifts; eye-lifts; neck-lifts; arm lifts; hand lifts; and

the like; as well as microdermabrasion; laser treatments; and, botox (or substitutes)



i njection. The product may be provided by injection into a bl ood vessel or
ot her vessel that leads to the desired target site. The product nay be
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the specrfic desired stemce ype.” I'n many circunstances m crovesicles
and cel hppeafantdre i nvention will naturally contain surface nol ecul es for
targeted delivery. In preferred enbodi nents the product nmay be adm ni stered
via direct organ injection, vascular access, or via intra muscul ar,

intra-p al, or sub-cutaneous routes. Veterinary use Products and

nmet hods of the_invention may specifically he a hi ed in veterinary and
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reverse age rel at eddamage, inprove reproductive function and extend
reproductive life of valuable animals, for exanpl e endangered animals or
stud animals. Cancer Treatnent The conventional view of tunoburigenesis is
that a cell must accunul ate a nunber of harnful nutations to particul ar
genetic loci (specifically tunmour-suppressor and protooncogenes) and that
such anpBxampleul ation of nmutations is required and sufficient for the cell

to becone a tumpur. Such a_view ynder.npl the . role that the environnent to
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nmenber ingickavesiclen prapatedohy mephasis kingwa 8 thg@ts from ot hers cells in the
comunity. It is hypothesised that many of those signals are conveyed by
m cr ovesﬂiﬁll es. Exanple 6 denpbnstrates that cancer can be treated by

providi g~
To test the potential benefit of autologous microvesicles compared to non-autologous
microvesicles in inducing stem cells to differentiate to a specific fate. It was
hypothesised that the surface membrane properties of microvesicles may influence their
efficiency in fusing with recipient cells. Further, that autologous microvesicles may

show improved cell fusion and thus be a more powerful stimulant for specific stem cell

differentiation.

Stem cells

Stimulated bone marrow mesenchymal stem cells were harvested from peripheral blood
of an adult male Hooded Lister rat following mobilisation of these cells using GCSF and
plated into a 174 ml plastic culture flask (Falcon) in alpha-mem media with 1% penicillin
and streptomycin and 10% foetal calf serum. Cells were incubated at 37 °C. After 48
hours, culture media was changed and cells washed with PBS. Adherent mesenchymal
stem cells were retained and fed with fresh culture media. Cells were maintained in
culture until they reached 75% confluence then passaged out to separate 6 well plates

seeded for experimentation.
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manuf actured by a nethod of the invention conpared to non-autol ogous

m crovesi cl es prepared by nmethods known in the art. Aim To test the

pot ent i M@Eﬁgaut ol ogous microvesicles conpared to non-aut ol ogous

m crovesicles in inducing stemcells to differentigte to a sPecific f at e.
It was Autologous microvesicle treatment group: One six well plate of mesenchymal stem

cells, prepared as above, was induced to differentiate to a neural phenotype by adding 1
ml of media conditioned by brain extract. Brain conditioned media was prepared by
homogenizing a postnatal day 5 whole brain in 30 ml of a-mem medium for 15 hours.
Supernatant was prepared by spinning the media for 20 min at 3000 rpm in a bench
centrifuge. Clear supernatant was collected and was double filtered to ensure it was cell
free. Conditioned media was left in the stem cell cultures for 24 hours, cells were then
washed and placed in 3 ml of fresh media. After a further 24 hours the fresh media from
each well of the neural induced stem cells was harvested for microvesicle extraction as
above. These microvesicles would have the membrane profile of the original stem cells

and thus be autologous in nature to the receiving stem cells.

Non-autologous microvesicle treatment group: Microvesicles were prepared as in the

above group but from stem cells derived from an unrelated Hooded Lister rat whose stem
cells had been treated with an identical conditioned media to induce differentiation.
These microvesicles were applied to another 6 well plate of the original stem cells and

thus the microvesicles would be non-autologous to the final recipient cells.

Non differentiated autologous stem cell generated microvesicles:

Microvesicles were prepared from undifferentiated autologous stem cells from media

harvested as above and applied to a second autologous culture of stem cells.
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OC unti Residg. Experinmental desigqi Autol ogous mcrovesicle treatnent group:
One six well plate of nmesenchymal stemcells, prepared as above, was

i nduced of, Wedtrhal e¢pratsdid &1k0 a neural pheNeiype by adMape 1 nl of nedia
condi timrm% : i Xtract. Brain conditroned medra was prepared by
hormgenlAzdt&gg(ﬂlsm&trg%swle é?é(upr’ whol e bradgvin 30 nml gfem- mem medi um for 15

hour s.

Non-autologous Microvesicle Group 26% 22%

Stem cell Microvesicle Group 0% 0%

Discussion: It can be clearly seen that the use of microvesicles can induce differentiation
of stem cells confirming the findings of (Aliotta et al. 2007; Ratajczak et al., 2006).
However, the use of microvesicles generated by a method of the invention, a two stage
process of inducing stem cells to differentiate to a specific cell type, then harvesting
microvesicles from these cells after differentiation for induction of a second aliquot of
autologous stem cells, produces a profoundly better inductive signal. Further, such
treated stem cells would be autologous to a specific organism, and have been induced by
autologous microvesicles thus providing a stem cell and/or stem cell generated product
which would have any advantages in many varied applications both in vitro and in vivo.
It was also noted that undifferentiated stem cell generated microvesicles had a significant

proliferative effect on stem cells in culture.

Example 2



Super nat ant was prepared by spinning the nedia for 20 mn at 3000 rpmin a
bench centrifuge. C ear supernatant was coll ected and was double filtered
to ensur ewDRoevA873¢l | free. Conditioned nmedia was | eft iPaTidB206NM@M0GE] |
cultures for 24 hours, cells were then washed and placed in 3 m of fresh
media. After a further 24 hours the {resh media fromeach well of the
neural i1nduced stemcells was harveé ed for mcrovesicle extraction as
above. These m crovesicles would have the nmenbrane profile of the original

stem celd foRBohd fitPoRic iiadd Sttt Ll iﬂgﬁwderebﬁ’il{'ﬂtilgrﬁ%éc?%i%g{sb@ré& @m cel I s.

Non- aut ol ogois 'm cr oves e treatnment group . vesi cl wer e prepared
as in t haistingwen-gntugzduseqhivalens methagdsl | s derived from an unrel at ed Hooded
Li ster rat whose stemcells had been treated with an identical conditioned
media to induce differentiation. These mcrovesicles were applied to

anot her [avivgl dstaplighice afbhd¥dneage o gemdthalsemimed inshaigentivisfor tologausovesi cl es
woul d be non-autol ogous to the final recipient cells, Non differentiated
aut ol ogdusroyesisl idupeddifferentiaiipngthep F¥ e n viyoapospd Biag F’é@or\ﬁgr pr epar ed

from Unc{;:lrafsfh?fg)@cﬂééis%ﬁ etht AbS-Ah@EREEs Bi@MeSRle ifdce® MBdiRtbRNKMewh agihas above
and applied’to a second autol ogous culture of stemcells.’/All receiving stem

cel | s wertanfy dnngdbe seface shirgetaestios gfiprasipieng celbby theaptuse of theist nent cel | s

were su b({olg%{bﬁgdtc%@gﬁfﬂpq%g;o §'§118$,$§5H s(f&h ngaﬁ%%’fﬁo% b? %b&%lm rggdhﬁlg(}flei eur al

differen I-on € nunber of” cel'ls “expressing “markers was
est i mat efllll poenidd] loy rdpyir,cegerteration toh ethotrepantiaf fuestfims as nmagy celldsayper vi sual
field as,a % fb cells in that field. Results % Neutral expressing cells
NeuN Naﬁifswgl B PENOSMUPURFEYFEMe G- oup 79% 81% Non- aut ol ogous M crovesi cl e
G oup 26% 22% Stem cell M crovesicle Goup 0% 0% Di scussion : It can be

clearly seen that the use of mcrovesicles can induce differentiation
The test employed was a cognitive test of spatial memory, the Morris water maze. Age

rats are known to be poor at both learning and recalling this task. In brief the water maze
is a plastic tank 1.8 m in diameter filled with 21 °C water. The water is made opaque by
the addition of powdered milk to conceal a hidden submerged escape platform located in
a fixed position in the pool relative to obvious landmarks in the laboratory. Each rat in
training received 3 trials of maximum 60 second duration per day for 3 consecutive days.
On each trial the latency to locate the platform is recorded. If the animal fails to locate
the platform it is gently guided to the platform and is allowed 15 seconds on the platform
to orient itself. Animals successfully locating the platform are also allowed the same
orientation period. At the termination of each trial, animals are returned to a communal
drying cage for a rest period of 15 minutes prior to their next trial. At the end of the three
day training period animals were maintained in communal home cages before having a
single recall test 1 month post training to assess long term memory of the task. Young
rats readily learn this task over the 9 acquisition trials, and show excellent recall in long
term testing. Old rats show poor acquisition evidenced by lack of improvement over
trials in latency to find the hidden platform and poor long term recall because of age

related neurological degeneration.

Animals used in this study were all Sprague Dawley rats aged between 501 and 546 days.



of stemcells confirmng the findings of (Aliotta et al. 2007; Ratajczak et
ah, 2006). However, the use of mcrovesicles generated by a nethod of the

i nvent i onyvoaows7®tiage process of inducing stemcells t@caidEessodioate to a
specific cell type, then harvesting mcrovesicles fromthese cells after
differentiation for induction of a 6\r?cond al i quot of autol ogous stemcells,
produces a profoundly better inducti‘ve signal. Further, such treated stem
cells woul d be autol ogous to a specific organism and have been i nduced by
aut ol og ) sicles thus providing a stemcell and/or stemcell

gener at g%ﬁeprfmo%%tg%{%\hhi ch woul d have any advantages in nmany varied
applications both in vitro and in vivo. It was al so noted that

undi ffeﬁ_gnti at ed gt em cel | gﬂelner_at ed mcrovesicles had a significant

prol i f er 3teeBEOuRs PEAmAl Were gty s i n culture. Exanpl e 2Aut ol ogous

m crovesicle prinmed stemcell induced repair in aged rat conpared to

exi sting non-autol ogous_equi val ent net hods. Havi ng established an advant age
to the REeYLHsABIoMABRYMiGHoYepisle shipuatedatolggous sl e4iSus ni crovesicl e i nduced
differentiation, their efficacy in an in vivo nodel was explored. It was
hypot hesi sed t hat non-aut ol ogous microvesicle induced differentiation,

known i Giroupe2:aNon-aetploghenysravesiclustimdatedcivdolageussiest ¢adls of a reci pi ent cel |
by the nature of their contributed cell nenbrane. Thus, such stemcells my
not be capable of reaching their full potential of repair, regeneration or
ot her r epauip3:i Xetoldgoss itenseldsonmny cel |l s may be destroyed by the host

i mmune system The test enployed was a cognitive test of spatial nenory,
the Morris water naze. Aged rats are known to be poor at both |earning and
recal | i Rgend BiIf weds thjectdd iRirdvehod MPinthe kaiRAe of the ButBloashd £ifank 1.8 min
dianeter filled Wltfl‘l 2 1 0Cwater. The water i s nmade opaque by the addition
of powd8P&a0Mppox. selbuinedhl mhim¢ctionnsisgBRgtgwadlescape platformlocated in a
fixed position in the pool relative to obvious |andmarks in the |aboratory.
Each rat in training received 3 trials of maxi mum 60 second duration per
day for @neehpecadurere days.

Autologous mesenchymal stem cells were obtained from peripheral blood of each
identified animal. Cells were maintained in culture and expanded into 175 ml plastic
culture flask as outlined in example 1. For each animal in each group the method was as

follows:

Group 1: One flask of autologous stem cells (stem cells A) was primed to differentiate
into neural cell phenotypes by the administration of adult brain conditioned media as
described above. After 72 hours media was collected from these cells and processed for
microvesicles as described. Microvesicles from induced stem cell population A were
resuspended in fresh media and applied to a second autologous stem cell population (stem
cells B). These microvesicles should contain the inductive neural differentiation signal as
they are now generated from neural phenotype but their membranes will be autologous to

the second batch of stem cells (B) and the intended host.

Group 2: One flask of non-autologous stem cells (stem cells A) was primed to
differentiate into neural cell phenotypes by the administration of adult brain conditioned

media as described above. After 72 hours media was collected from these cells and



On each trial the latency to locate the platformis recorded. If the animal
fails to locate the platformit is gently guided to the platformand is

al | oned MOzesdwmion the platformto orient itself. AnPoaiGB2mowemsf ul |y
| ocating the platformare also allowed the sane orientation period. At the
term nation of each trial, animals e returned to a communal drying cage
for a rest period of 15 mnutes prior to their next trial. At the end of
the three day training period animls were naintained in conmunal hone

cages el QLA AeSBOARIELER! MiGShostol SRR iRASLd didicdiiNg 0 assess

|l ong tefmnmenory o ask. Young rats readily learn this task over the 9
acqui si popation Alvere waspetted /i fesh edia andeapplied for $eopyd thestrautadegoupy. O d

rats show poar acqui sjtion j\dence | agk ~of i 1mpr Qv r trials in
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age r el abgdinnkdindh@dieaelratigiffereatiationsignall they srewsetkenerateifonshamal were al |
Spr ague W ey rats, aged betwe 501 and 546 days. General  net hods: Three
groups BReNABFAUE thelmaem rﬁ‘%ﬁséﬂﬁ%@tpﬁ‘iﬁlﬁ npn-ay] ‘Eﬁ%éfﬂj@gﬁ?c@%b@@ 8?%“§ti nul at ed
aut ol ogeuss (BY 8AA 8Rlihenddddiést. 2: Non- aut ol ogous microvesicle stimul ated

aut ol ogous stemcells Goup 3: Autologous stemcells only Stemcells were
injected intravenously into the tail vein of the autologous aninmal. 300, 000
appr ox. L L.0j i i cedure:
At of g ST oot fim LI RAULE) Bere e B e B el O of
each i devithidnyexiceovesieles. Cel | s were maintained in culture and expanded into
175 mM plastic culture flask as outlined in exanple 1. For each animal in
each group the nmethod was as follows: Goup 1: One flask of autol ogous stem

cel I s ( siipmydedbiipsAVerdesmpréd®oh Grelicl fa%é gaichéd nitrat shimalsr Wacle globp

phenotypes by the adm nistratjon of adult brain conditioned nedia as
comprised eight identified animals.

Testing of the animals commenced 24 days post injection.

Results and discussion

Untreated aged rats showed no significant improvement in locating the platform over the
9 acquisition trials, with a mean latency on trial 9 of 56 seconds. Similarly, they showed
no long term memory at 1 month (mean 60 seconds). Interestingly, autologous stem cell
treated animals (group 3) did show some improvement over training (mean at trial 9 was
34 seconds) but showed poor recall over 3 days and this learning curve was poor
compared to historical data for young rats trial 9 mean approx. 6-8 seconds). Again,

group 3 showed no long term recall at the 1 month retest.

Animals in group 2, treated with autologous stem cells primed with non-autologous
microvesicles did show some improvement by trial 9 (mean 24 seconds) but showed poor
recall at the 1 month retest (52 seconds). Animals in Group 1, treated with autologous
stem cells primed with autologous microvesicles showed excellent acquisition of the task
over 9 trials (trial 9 mean 4 seconds). Further, they showed excellent recall of the task at

the 1 month retest (mean 11 seconds).



descri bed above. After 72 hours nedia was collected fromthese cells and
processed for mcrovesicles as described. Mcrovesicles frominduced stem
cel | popuwatnewsener e resuspended in fresh nmedi a and appriGaotdnosngecond
aut ol ogous stemcell population (stemcells B). These m crovesicles should
contain the inductive neural differ%ni ation signal as they are now
generated from neural phenotype but their nmenbranes will be autol ogous to
t he second batch of stemcells (B) and the intended host. Goup 2. One
fllask ofrppQnnBiMRAYeMS osihaRtifaY s HeRsRBr e cllifY sty Sl by B nbRel
differentiate into neural cell” phenotypes by the adm nistration of adult
brai n caeppetoaihafedinieg diffesmntiddecvsingpantelpgans migfovesiclys? Heiretfiensrim was

col | ect fromthese,gell.s 0Cess ] [ S ri bed.

M cr ovegﬁﬁpreesdlfnrcgmm?%e l?ggW%ﬁ%%agg%ﬁfgcg%{lpfgﬁ%ﬁéﬁ@\%@?gb &l %I(eaﬁ?fgd in fresh
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cells B) identical, to@grou 1.. These m crovef?i cl es. shou| %écont ain the

i nduct i \PBTHEH A7 WY PRICESHE 5P Aadelgnuhers autologousmicroyasiclsdtiaicdt ed f r om

neural RHRMPLYPReMLEIS fdtiic ReRhod\bof the ReveR@si prodirRanethalbe@aUs to the
second batch of stemcells (B) and the intended host. G oup 3: Autol ogous

st em celspgar leyelsiin eass WhicB)weie maingained indafinitglydeves 4 erthpyAnipels tregigd ed wit h

any m cr.oM nge{uﬁﬁo d%lls lmiglf&&gs@ 196G Y Slcfn &ﬂgg@’v\%a shfhe 9Hn211¥s Sk age

mat ched ‘Control anrnal's. Each group conprised elght 1dentitied aninals.
Test i ng bidodtshgardon twal weaks poeigectioddutithys theesim cel] medinted effRgdaileds and

di scussion Untreated aged rats showed no significant inprovenent in

| ocating the platformover the 9 acquisition trials, with a nmean |atency on

trial 9 Ipk apfaraft C@AHSxaniples 1 &id Ythatitheyutsidguwchange boihg niieomesidesoy at 1
nont h (nean 60 seconds). Interestingly, autol ogous stemcell treated

ani mal s thegresei! feha it ssllsdanthe mpnGALhesh niRADmMPFoYes, F?fﬁf“(‘ﬂ’é%ﬁf’na&f trial 9
was 34 Seqonds fusit), SRR (RARTrFBGAL indAW& cangBYScetathBbastlcealni ng curve

was poor
enhances engraftment of the stem cell in the host thus yielding a better reparative effect

on tissues in vivo.

Example 3
Recently, much interest has focused on microvesicles in a variety of areas of biological

and medical science as a diagnostic, an inducer of stem cell differentiation and as
mediators of various biological effects. All existent technology for cell modification
relies on non-autologous microvesicles because autologous microvesicles would require
some of the patients’ damaged tissues to be removed and cultured in vifro to generate
autologous microvesicles. This invention surmounts that issue with a novel two step
approach. Further, microvesicle methods currently known in the art could not generate
products which could be injected into a host organism as the microvesicles would mostly
be destroyed by immune reaction. The invention disclosed in this patent application gets
around that problem and provides methods to investigate microvesicle mediated direct
repair in an organism. Thus a third example is provided investigating the potential of
autologous microvesicles as direct mediators of tissue repair, regeneration or
rejuvenation. This novel application of microvesicle technology using autologous stem

cells primed to differentiate into specific cell types as generators of autologous membrane



conpared to historical data for young rats trial 9 mean approx. 6-8
seconds). Again, group 3 showed no long termrecall at the 1 nonth retest.
Ani mal s iwWOogreus731 treated with autol ogous stem cel | s pCiraRLaw D004

non- aut ol ogous m crovesicles did show sone inprovenment by trial 9 (nmean 24
seconds) but showed poor recall at t9he 1 nonth retest (52 seconds). Aninals
in Goup 1, treated with autol ogous4 stemcells prinmed wth autol ogous

m crovesi cl es showed excellent acquisition of the task over 9 trials (trial

9 nmean 4 seconds).. Further. t . |, | the task at the
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di fferentiation using autol ogous mcrovesicles. Their efficacy in this pre
clinical nodel of dementia was significantly inproved (p<0.0001) conpared
to exi sty s S ENGE 8 his Mol GEthIhRERRbS of SesHdAb6BY00 Gayroltpiatsy, resul ts
have been obtained'in in vivo pancreatic repair nodels, where autol ogous

m cr ovedtatdastipbewsd aut ol ogous stem cells produced by the method of the

i nvention produced normnal blood sugar levels in rats which were naintained
indefinitely (over 4 nonths). Aninals treated w th non-aut ol ogous

m cr ove§rotelsMimobvedides wtemprepeiddsran embyosarfsomevntotigosaidapy A8 8faith| ood sugar
for two _weeks.past,.injection but then the stem I [ ct failed.
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effect on tissues In vivo. Exanple 3 Recently, nuch interest has focused on
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generate microvesicles of a neural cell phenotype encapsulated in an autologous cell

membrane. The resultant microvesicles were resuspended in 0.3 ml PBS and injected

into tail veins of the appropriate autologous host animal.

Group 2: Microvesicles were prepared from embryo rat (non-autologous) day 18 brain
tissue maintained in tissue culture by standard culture techniques. Media was collected
and microvesicles harvested as described above. These non autologous microvesicles
were resuspended in PBS and used for direct injection to a non autologous host animal in

a 0.3 ml tail vein injection.

Group 3: Vehicle injection control animals. These animals received a tail vein injection

of 0.3 ml PBS.

Training on the Morris water maze was as reported in the previous example and

commenced 14 days post injection.

Results and discussion




relies on non-autol ogous m crovesicl es because autol ogous m crovesi cl es
woul d require sonme of the patients' damaged tissues to be renoved and

cul t ur ed WO 200%08@36t10 gener at e aut ol ogous m crovesi cl es. PTHGB200W®ONI0i ON
surnounts that issue with a novel two step approach. Further, mcrovesicle
met hods currently known in the art %ﬁ“' d not generate products which could
be injected into a host organismas "the m crovesicles would nostly be
destroyed by inmune reaction. The invention disclosed in this patent
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treated as follows: Goup 1: Mcrovesicles were prepared fromenbryo rat

( non- autB¢agoweIndghyith glepy enidence of imeproreadrions teena miemary Sngtior (§ segendspy
standarqlﬁﬁJfﬁgﬁhggggﬁiques. Medi a was col |l ected and m crovesicl es
harveste& escribed above. These non-autol ogous m crovesicles were
resuspended in nmedia and applied for 24 hours to a popul ati on of host
aut ol ogauys stemcell s derived as descri bed above. These m crovesicle
reat o0 LIS IORBEES o el FeolEnS THouRer O YEs B ArES & neur al
l'i ke phefeip@icandowhaickcdREt AndRtathalerestionthed réla¥s caditve ddcRad. "ENt . The
medi a was collected, filtered and the cell free nedia used to generate

mi cr ovesiy keawlgdgedhizduthgfirstanch gereensirgina fnliraggniceaveticlemegivted #sPogous cel |
”E”brana-ePJpﬁz ﬁx%%ﬂhti@ﬁﬁd (gsf[?)ﬁee@ &b GStolBb s ﬁx&ﬁb&%ﬁ@&%@ur n 0.3 m PBS and

i njecte nto tail veins e "appropriate autol ogous host aninmal. G oup
2: Mcrovesicles were prepared fromenbryo rat (non-autol ogous) day 18
brain This experiment, along with others from our laboratory (unpublished), shows a promising
new approach to various areas of regenerative and rejuvenative medicine as well as other
applications such as, but not restricted to, cosmetics. It is concluded that the autologous
nature of the generated microvesicles avoids detection by the immune system of the host,
and the large numbers generated in vitro show the true potential of microvesicles. These
data also complement the increasing interest in circulating nucleic acids in serum and
plasma. Recent reviews (eg Hoon & Taback, 2004) show that microvesicles survive
prolonged periods in the blood of animals and humans when released by damaged or
cancerous tissues and offer many interesting hypotheses of why these microvesicles are
released. My hypothesis is that such membrane bound particles are part of a natural

repair process which can be significantly enhanced by this technology.

Example 4
One area of historical interest to regenerative medicine is the now almost abandoned area

of live cell therapy. This technique pioneered by Prof. Neihans in Switzerland in the
1930s and practised in many countries ever since, uses the principle of “like cures like”.

Such therapies involve injecting (intra muscular or subcutaneous) cellular homogenates



tissue maintained in tissue culture by standard culture techni ques. Media
was col |l ected and m crovesicles harvested as descri bed above. These non
aut ol ogousOrnewmsvsi cl es were resuspended i n PBS and us@dTiGB20@V00eamt
injection to a non autol ogous host aninmal in a 0.3 nm tail vein injection.
G oup 3: Vehicle injection control animals. These aninmals received a tail
vein injection of 0.3 mM PBS. Trainitig on the Mrris water nmaze was as
reported in the previous exanpl e and commenced 14 days post injection.
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of the Hdssese. and the | arge nunbers generated in vitro show the true
potential of mcrovesicles. These

The mouse model employed in this example was the SOD1 mouse strain which develops
an aggressive form of motor neurone disease resulting in paralysis and early death usually
by 140 days of age. A population of these animals was maintained in a breeding colony
in our facility. Animals selected for inclusion in the study developed hind limb paralysis
by 80 days of age. These animals were divided into three experimental conditions as

follows:

Group 1: 20 animals had autologous bone marrow mesenchymal stem cells stimulated
into peripheral blood, harvested and expanded as reported in previous examples.
Cultured mesenchymal stem cells were maintained in 175 ml plastic culture flasks and
treated with spinal cord tissue conditioned media derived from embryonic (day 16)
foetuses for 24 hours. Conditioned media was filtered and centrifuged as described in
example 1 to ensure it was cell free prior to application to autologous stem cells. The
treated stem cells appeared to undergo morphological changes resembling neural tissues
after 48 hours. At this stage media was harvested and microvesicles prepared as stated
above. The microvesicle fraction (now with autologous membranes) was resuspended in
media and applied to a second population of autologous stem cells for 48 hours. This

second population of autologous stem cells showed extensive neural differentiation.
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area of @?!l@lg@%?%@%%%&e?%&py. Tﬁ??inggﬁﬁ%i&gygiglcl)hggéeggnﬂg&ﬁ%%@%ﬁhans in
Swi t zer btaritk BBS foneuldse@@mt mjrdtipn tocthe odginpldomangf the stamraeds ever since, uses
the principle of "like cures like". Such therapies involve injecting (intra
muscul ar or subcut aneous) cellul ar honpbgenates(fresh or freeze dried)

der i ved Groapneriorananals war traated withgraditioralhedl thelapy produdtnaimely, 1967) . Despite
an expansive literature fromEuropean and Russian practjitioners, this

appr oac HORASHHsed SMbryic ey 1@%6?@%9%‘ G élsfq?éﬁg‘w HI?BH"{C’LWH’élscr‘lt‘?flarmet

resi stance by main stream nedi ci ne due to the xenographic nature of the
injected material. The present invention, however, provides a novel nethod
for gen&raupdy 2animnals mepting paedlysiperitane by 89 damreseived wdB TPy nedi at ed cel |
transfo-rgg%,' qn where the transformed cell could be honogeni sed, |ysed or
ot herwi s I'stupted to produce autol ogous live cell products for various
applications. Exanple 4 investigated this particul ar application by

manuf actyri ng.live cell ther roducts , fr t ransf.arnmed . aut ol ogqus stem
cells i ﬁligwjegﬁ?%\yerﬁﬁargpmgg Sﬁlg'ly“'b n‘??é‘é'?’é’ﬁgayd@sﬂgﬁé&mtﬁ@eﬁ%ﬂg 8f“H’c?o°§ﬁ enpl oyed
in thisp@peadtel Wasindhbe sIBPF theReeie Bid Rintbeydf &limdl elvidatg sathalggpessi ve form

of motor neurone disease resulting in paralysis and early death usually by
140 daydnjeqtiongeas recosdnd and epdrpninaliwasasseased fay Rerslasls/ HAPTAYENSEEYPn a br eedi ng

col ony i i 4 Animl s sel ected for inclusion in the study
g&uﬁ%t cffvﬁll‘y r?i)alyg)éstl AR

devel op ralysi s

Results & Discussion

Data summary following injection at day 80.

Number of surviving animals
(number showing improvement of paralysis)

Age 80 100 120 150 180 200 250 300 days
Groupl 20(0) 20(5) 2009) 20(11) 19(17) 18(15) 15(15) 15(15)

Group2  2000) 17(0) 13(0)  8(2) 10)  00)  0(0)  0(0)
Group3  20(0) 19(0) 100) 0(0)  0©0)  0@©)  0@©)  0(0)

The SOD1 mouse is a well established animal model of aggressive motor neurone
disease. Autologous live cell therapy products manufactured by the invention showed
extensive amelioration of disease in group 1 compared to both traditional live cell treated
(group 2) and vehicle control (group 3). These results show clearly, potential new
approaches to the interesting results obtained with various live cell products in the past,
and offer the advantage of reducing the risk of cross species infection, immunological

crisis, etc.



by 80 days of age. These aninmals were divided into three experinental
conditions as follows: Goup 1: 20 ani nmals had aut ol ogous bone marrow
mesenchysiD 28e9a0873sel | s stinul ated into peripheral bl oodpCharBze®i@oooand
expanded as reported in previous exanples. Cultured nmesenchymal stemcells
were maintained in 175 m plastic cggture flasks and treated with spinal
cord tissue conditioned nedia derived fromenbryonic (day 16) foetuses for
24 hours. Conditioned nedia was filtered and centrifuged as described in
exanple 1 to ensure it was cell free prior to application to autol ogous
stemcells. The treated stemcells appeared to undergo norphol ogi ca
changes In &§eatlicaiomefitheinventipnisthe poteatialdg phusiyes freshtautdiogous disigeclhredi a was

T ki

fractio NowW W I'n nmedia and
appl i ed pgoentialsefasing thompethad tcoproddce augamotypan mubtipderogehdtgpit or indB/idalir s. Thi s

second popul ation_.of autaol ogous stem cel|s showed. ext ensi ve ur al

G 7 or e el BS RGP it o FOERE 3 PorAREDEOPCliEcea 1o Ry cel |
scraper taichlldMMOBN iREbstin: SbLb6f hedibBStd RaliseURTaN peRhtidl MidChippsvetio t he
original donor of the stemcells. Goup 2 : 20 animals were treated with

traditi ohEgacyand g@h"@?%ﬁ?ﬁ}/product namel y, honogeni sed enbryoni c (day 16)
foetal spinal cord tissue if they met inclusion criteria. Goup 3 : 20
animals neeting paralysis criteria by 80 days received a PBS only

injectiqﬂra @PJiinjections were perforned sub-cutaneously at day 80 with a
total i volume of 1 m nediated in pinched skin of the neck. The

nunber ani mal s surviving each .day post injectian was recorded and each
o el e el Vst ol e stssnl Py of hetlie 4 S bver y day - post
i nj ect i Gapulashibt futdloLIus ciefsdeMB id Wity FIAARG Y g ok Q¥AdRenicallyeslicen at day 80.
Number of surviving animals } ) . )

material to prime autologous stem cells to induce differentiation then homogenise the

differentiated stem cells to provide a live cell therapy product. Animals selected for

inclusion in the study developed hind limb paralysis by 80 days of age. These animals

were divided into three experimental conditions as follows:

Group 1: 20 animals had autologous bone marrow mesenchymal stem cells stimulated
into peripheral blood, harvested and expanded as reported in previous examples.
Cultured mesenchymal stem cells were maintained in 175 ml plastic culture flasks and
treated with spinal cord tissue conditioned media derived from embry;)nic (day 16)
foetuses for 24 hours. Conditioned media was filtered and centrifuged as described in
example 1 to ensure it was cell free prior to application to autologous stem cells. The
treated stem cells appeared to undergo morphological changes resembling neural tissues
after 48 hours. Cells were removed from the culture environment by cell scraper and
homogenised in sterile PBS for subsequent injection to the original donor of the stem

cells.

Group 2: 20 animals were treated with traditional cell therapy product namely,

homogenised embryonic (day 16) foetal spinal cord tissue if they met inclusion criteria.



(nunber show ng i nprovenent of paralysis) Age 80 100 120 150 180 200 250
300 days Group 1 20(0) 20(5) 20(9) 20(11) 19(17) 18(15) 15(15) 15(15) Goup
2 20(0) WOQpos1B(isy 8(2) 1(0) 0(0) 0(0) 0(0) G oup 3 20P0x/GE2(®)000@E0) 0O(0)
0(0) 0(0) 0(0) 0(0) The SODI nmouse is a well established ani mal nodel of
aggressi ve notor neurone di sease.v\é tol ogous live cell therapy products
manuf actured by the invention sho extensi ve anelioration of disease in
group 1 conpared to both traditional live cell treated (group 2) and
vehi cl e~cont k0 s .result ; tial new

appr oacﬁé%“? %’ ? Régﬁnﬁ#ﬁrpg‘gst%qg}g%?}glssuﬁ?ﬁé;lao t%q%ga?%g%a}%?? gtng}nl ive cell
product mjdction.ne past, and offer the advantage of reducing the risk of cross
species 1 nfection, imunological crisis, etc.In this application of the
invention is the potential to produce fresh autol ogous live cell extracts,

frozen, AlyigeBidns$Ree pérfdilee sulsbRaReudly Wede0l wiekka totdltigiectbd valihens 1t he
further potential of using the nethod to produce organotypic, nultiple

or ganot ihimedigted; in ginched,glin eEthe necke he mapmbes of agumals syryiving-cagh day RSt i on as a
product s by [dcbRAA"Rd bih! daial GRE hsseliel RipaldNsts M- Snfigt 6 S

i nter es{rﬁér%ggr@%gk%fﬁr%g&ﬁgk%ga{ngﬁarleakihssse Its ?‘bgl |~ pot eﬂrrlti al vvi}t]h i mproved
ef f i cacyaknestgvargtday pssifigestionExanpl e 5 The above experiment was repeat ed

wi t hout the second phase of treating a second popul ati on of autol ogous stem

cells i g u§i g& non- aut ol ogous or xenogenically sourced material to prine
aut ol og 39 t o induce differentiation then honpgenise the
differentiated stemcells tq provide a live cell therapy product. Aninmals
selected for inclusion in tRABUREES SWXEPSABIMHS ng | i mb paral ysis by 80
days of age. These ani (Rlmbershewingimpeavemsns of RREMYSS)per i nent al condi ti ons
as follows: Goup 1: 20 animals had aut ol ogous bone marrow nesenchynmal stem

cell's syigulategy 190 120 150 180 200 250 300 days
Group1 2000) 20(5 20(6) 20(19) 1912) 18(12) 15(11) 13(11)

Group2 20(0) 12(00) 90) 82  20)  00)  00)  0(0)
Group3 20(0) 19(0) 110) 0(©)  0@0)  00)  00©)  0(0)

Autologous stem cells can be induced to differentiate by conditioned media. These cells
can then be homogenised and used for direct injection to homologous host to ameliorate
damage. This method of the invention can clearly be seen to be advantageous to

traditional methods again, with fewer risks than traditional methods known in the art.

Example 6

Autologous microvesicle effects on cancer.

The methods of the invention provide interesting opportunities to develop products useful
in the management of cancer. Microvesicles are known to be shed by cancer cells.
Similarly, it is well established that microvesicles circulating in blood may be a useful
diagnostic for cancer (Hoon & Taback, 2004). Further, it has been established that
cancers of various types contain stem cells. Given these properties of both microvesicles
and cancers, a programme of research was initiated in my laboratory to study if cancers

could be differentiated back to normal tissues by the methods of the invention.



into peripheral blood, harvested and expanded as reported in previous
exanpl es. Cultured nesenchymal stemcells were maintained in 175 m plastic
cul ture fwosk®/mnbitreated with spinal cord tissue condiPCraBedoameoioa
derived fromenbryonic (day 16) foetuses for 24 hours. Conditioned nedia
was filtered and centrifuged as desgéibed in exanple 1 to ensure it was
cell free prior to application to autol ogous stemcells. The treated stem
cell s appeared to undergo norphol ogi cal changes resenbling neural tissues
after 48 hours. Cells were renoved fromthe culture environnment by cel
scraper and honogeni sed in sterile PBS for subsequent injection to the

or i gi nalA canmercillytavailabletmoat tell liGRilfpmédanonZ0wanacqeaired avetraltiredan ed wi t h
traditiaqpal, cell ther roduct namel y, honogeni sed enbryoni ¢. (day 16)
foetal SRS Ele by pershRRICRE Pstictions oRs ereufl SIS 3 - 20

ani mal s m@aidnigadieBl oiefes Mfidld info MY nttdiadalish heeLd dieGhaiveBRacken! y

injection, Al injections were performed sub-cutanequsly at day 80 with a
total i rfolouclurihsrrenegulationinteSGIR immuperdsfigiepianics ey psrducppalpgilk . The
nunber  of,4 3R aRAkie Bt i3 sGRHR sHAYF iRfRSfod, Nl €Ction was recorded and each
ani mal was assesse or paralysis/inprovenent by a wal k test every day post
injection. Results & Discussion Nunber of surviving animls (nunber show ng

[ t .of. | vs) Age 80 100 120 150 180 200. 250 G 1
2000y 20 8 bR ¥ELS babR A e pehs Rt ihedlia B5s 58 o985, 1)
9(0) 8( ZfteRipitjal BXgahsioh.0PedHid) detmsioupwas BMWO00)celOn@ mlLdfMgdid p&)wdl.0) 0(0) 0(0)
0(0) Autol ogous sftscggl%lcel | s .can Re | ndH%ed to gjo(]éerenti ate by conditioned

medi a. THESEOMR 9 WeteHan e dhe gl fuatsas ¥ for direct injection to
honol ogous host to aneliorate

Group 1: Melanoma cells were treated with microvesicles derived from stem cells
induced to differentiate into muscle by harvesting microvesicles from a primary culture
of muscle cells. Microvesicles were prepared as described in example 1 and applied to

the tumour line in 1 ml of media for 24 hours.

Group 2: Melanoma cells were maintained as per manufacturer’s instruction and were

not treated.
Five days after treatment, cells were fixed and stained for immunohistochemistry for
muscle specific marker proteins (myosin heavy chain antibody) and inspected visually for

obvious signs of muscle differentiation.

Results & Discussion

Group 2 cells maintained their tumour phenotype by visual inspection and discolouration
of media. However, after 5 days media in Group 1 was not discoloured and clear
evidence of muscle like differentiation of the melanoma cells was evidenced. Further,
original melanoma cells in Group 1, in all six wells, strongly expressed myosin heavy
chain marker. This suggests that the melanoma cells have differentiated into muscle cells

using the methods of the invention.



damage. This nethod of the invention can clearly be seen to be advant ageous
to traditional nethods again, with fewer risks than traditional nethods
known i n wbeoavds73siexanpl e 6 Aut ol ogous microvesi cl e ef f ecrtasBnovmomer . The
met hods of the invention provide interesting opportunities to devel op
products useful in the nanagenent & cancer. M crovesicles are known to be
shed by cancer cells. Simlarly, it is well established that m crovesicles
circulating in blood may be a useful diagnostic for cancer (Hoon & Taback,
2004). Further, it has been established that cancers of various types

cont ai ARGk i (G S ABRS A APRLL PRl wBBHINILEA BY B8] Sk and

cancers, was rnrtira rat or o study if
cancer ané qmlcdlamd mlrérﬁmcelatly atte thelriphk thigh efaworairoupis $m&=) of BCID heceret hods of
the invention. A commercially available tunmour cell line B16 nel anoma was

acquired and cultured in 75 m tissue culture flasks as per suppliers'’

I NSt r ualdtRARd tukAdir BB piodlidedran ©Blioud fuRuPn @&Ay@nma@@w ﬁd@ds wasecr et es
mel anin into the nmedia which turns_a distinctive bla col our. Further, on

i nocul gvidshcedrin grose) Inratadumelerpend eefleptanyistage oRthy SEHddd J@éserﬁi‘Fapabl e and
measur as%@stt HARKY afBiSahto g}r?cfd? enaﬁlei diftbrehit thﬁ’i@u lpdc {Bea ﬂrd?fntaf &l phase of

the expertnent, anoma s’ wer passa gedinto ates after
initi altylmmﬁnnsﬁhamtheswiﬁqngl gpnsich 9f tmsg BomeﬁmbndgIkillsthlemurﬁouﬂcekb,fegnedi a per

I, N
Goup B oREhSHBRetafRer, BT B Sl ifeoealiur r BB e om st em
cel | s indetigletknt oclRishdyeRobeddfRial Bifertymusld entbyenharfviegilasig m crovesicles from

a primary culture of nuscle cells. Mcrovesicles were prepared as descri bed
in exanple 1 and applied to the tumour line in 1m of nmedia for 24 hours.

G oup ZppelEdanpi@ p?@\hh&i M@ﬁ@drﬁﬁln@& adchsrs dDWIRIveMBMbACTOHERT ' S I nstruction
and were not treated. Five days after treatnent, cells were fixed and

st ai nedarcpdypthmmﬁm@cﬂpngmermnglys fremn stem cells for various applications, such

microvesicles may be used directly in vitro or in vivo, or in further embodiments of the
invention, may be used on a second population of autologous stem cells to produce
products of value to various commercial applications in any field of medicine, veterinary
practice, cosmetics, rejuvenation, reproductive technologies and other fields of
commercial and scientific endeavour. These examples are provided to illustrate some
aspects of the invention, but are not restrictive and the invention may be used in any field

where it provides a novel solution to a problem.



nmuscl e specific marker proteins (nyosin heavy chain antibody) and inspected
visual ly for obvious signs of nuscle differentiation. Results & Di scussion
G oup 2 cwOl2s0mmr3stai ned their tunmour phenotype by vi suetTiGEpe®abima and
di scol ouration of nedia. However, after 5 days nedia in Goup 1 was not

di scol oured and cl ear evidence of fliscle like differentiation of the

nmel anonma cell s was evidenced. Further, original nelanoma cells in Goup 1,
inall six wells, strongly expressed nmyosin heavy chain marker. This
suggestw he nel anoma cells have differentiated into nuscle cells
using t f tractable
from alé11 treat eg?alo{%()b%@y(ag}rl \t}{é’@?fggwgé hé gﬁe%@? rBtéhg%rg&i?thl%gﬁ az;t ed

i nt r amengmalftarehyintnluog bipdung dghived mtogtb‘veerble'svm ngveimhémmforqﬂlew@ m ce.
Unt r eat ed, t unour,, cel | an obvious tunour in 6 days. No pal pable
mass dé\t]lq M&%&lﬁgspeat ed nel anoma cells at any stage of the
study. These data suggest a novel approach to tunour, nanely
differentiating tunmours back to a normal cell type rather than the

t r adi t i008 DapBr QeH Strevlangppcleie aoidsipiplaspatspyink I and 58108 ynour cel |, eg
chemot heg@pyics! Atisot AREAPYF thI RS YdriciARalidrhyIst SALRES b 1mg cr ovesi cl es

manuf actured from hornmal stem cellTs nay have beneficial effects in the

ont ogeny of neopl asia. These exanples provided in the draw ngs sections
show n t u t icles fromstem
cells %r \Cliagrﬁi jc:ugglaéﬂ%} %?"b?#%gc ﬁém%&}nﬂérrl%@e@ic%ﬁ'géaﬁg} G%E)g aﬁ@ed directly in
Vi tro dfaematopodietc pigenitors: Uugvideace forhorizomel transér dﬂ‘tﬁRNA\mﬂtpr@tatn may be used

on a secqond p | ati.on o ol ogous stemcells to produce products of

val ue td%ﬁ%ﬁ't gg%%ﬁ’é%gpcégﬁy plications in any field of medicine,
veterinary practice, cosmetics, rejuvenation, reproductive technol ogies and
other fields of commercial and scientific endeavour. These exanples are

pr ovi detshmid, iFl. By Steinad <186 re Call prseareh &fceilnlar thewappit QuiPublighing Feusrot
restrlgtvi,&gﬂ ] the invention may be used in any field where it provides a
novel solution to a problem References
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Der egi bus, C. (2007). Endothelial progenitor cell-derived mcrovesicles
acti vatle an Aamgtihodefipodpcings populatiorrnd diffeedrtatedwells sonwyrisingror i zont al

transfer of pRNA. . Blood : .110(7); 2440-2448 1. A nmethqd o roduci n
a popul at i oﬁmwuﬁi“igfcgﬁ%rﬁ?t?aé‘f’@g“ %QTSF Bomni&%%ﬁp}yﬁ%@ lﬁtgucer o P 9

di fferentiataigRefid) @ first population of cells by applying an inducer to
said cells, b) harvesting mcrovesicles produced fromfirst popul ation of
cells, and &) hasestinggidpyesictes pradyesdotiomdirg popelatien pigislis.@pflon of cel l's by

appl yi ng sai.d :mcl: b ol g I i L d.:second
popul ati on IS? c eﬁugé/ gggﬁ%t,l (9131 g?égﬁﬁqlri?t% 1!8%%%1‘{ %ﬁegﬁf’%%&égﬁé gm;&s aut ol ogous
to sai d secondnjsopugkiales ona dérivativé themnfitosail second fropulatiduofeellappl i ed to sai d

first popul ation of..cells is.not esent .in said.secon opul at .on of cells
or is only &%ggeélhtsalldﬁlerftrpggléﬁté%ﬁﬁ{ég? IS JULoJOgONS ﬁ)oﬁlcgiecﬁl?cg%‘%gpaﬁﬁnﬁ# crovesi cl es
conpri si ng: cél)s dndGieirdif thdl ihdieeedppliad toaid firsBpdpulation POPdllsdas hapraknicel | s by

appl ying an_ inducer to said cells, and )
in said second population of cells or 1s only present in trace amounts.

2. A method of producing microvesicles comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells, and
b) harvesting microvesicles produced from said first population of cells,
wherein said first population of cells is autologous to said microvesicles and
wherein said inducer applied to said first population of cells is not present in said

microvesicles or derivative thereof or is only present in trace amounts.

3. A method of treating a disease or disorder in a subject comprising:

a) inducing differentiation in a first population of cells by applying an inducer to
said cells,

b) harvesting microvesicles or a derivative thereof produced from said first
population of cells, and

¢) administering said microvesicles or a derivative thereof to a subject,

wherein said first population of cells are autologous to said subject and wherein

the inducer applied to said first population of cells in not present in said

microvesicles or derivative thereof or is only present in trace amounts.

4. A method of treating a disease or disorder in a subject comprising:



b) harvesting m crovesicles produced fromsaid first popul ation of cells,
wherein said first population of cells is autologous to said m crovesicles
and wher ewo 28@/@73enducer applied to said first popul ati ecTafB20@/dosooiss not
present in said mcrovesicles or derivative thereof or is only present in
trace anmounts. 3. A nethod of treaf?ng a disease or disorder in a subject
conprising: a) inducing differentiation in a first population of cells by
appl ying an inducer to said cells, b) harvesting mcrovesicles or a
derivative ®helndusingdikterrnsiatiqn s sl Ropriatian ofxshls by epRiiingan duducer toand c)
adm ni stering gai dyi crovesicles or a derivative thereof to a subject,
wherein said first population of cells are autol ogous to said subject and
wher ei n t he b niduressting pydroessides pseduded fromtfirptqphlationof efls,cadl s i n not
present in said m.crovwesicles .or derivative thereof or .is opnly present in
Frace amouncy ngubink AERSGdh Baskfiie bl il AEERThy Bmifadhty \ "5 s ib) ect
conpri sing: a) mivdonisiels @i b eferive terddfitd idsebotidporptipioh af telzs of cel l's by
applying an inducer to said cells, b) harvesting m ¢royesi¢les, produced
fromfirst popdimipstringsaidseqoad paprlation ofcalivonadegiverer Brereis8ld in a second
popul ati on of %ﬁgcg by applying said mcrovesicles or a derivative thereof
to said second popul ation of cells d) adm nistering said second popul ati on
of cel |véhesgin,saidefirsiapulation hEeetls find snid sgcdnd pefudation opjeeltsedugplogaaisdo f i r st

popul at | f cell ' ' us to said
subj ectsafaa%agﬁtear?lg i‘ﬂle?ﬁlgﬂl%ﬁgﬂlg glﬁg ﬁgpprlro%agirngstsaié%gc% pg) gpgﬁglgg%%ygggpul ation of
cel | s akrideiviethdreoforiiherle pfesat in sacer@mouptsesent in trace anounts. 5. A

met hod according to claim3 to claim4, wherein said disease or disorder is
a di sease or disorder of cell deficiency or a disease or disorder of cell

di fferenti atd ARthod according to claim 3 to claim 4, wherein said disease or disorder is a
disease or disorder of cell deficiency or a disease or disorder of cell differentiation
selected from the list consisting of: motor-neurone disease, multiple sclerosis,
degenerative diseases of the CNS, dementia, Alzheimer’s Disease, Parkinson’s Disease,
cerebrovascular accidents, epilepsy, temporary ischaemic accidents, mood disorders,
psychotic illness, specific lobe dysfunction, pressure related CNS injury, cognitive
dysfunction, deafness, blindness, anosmia, motor deficits, sensory deficits, head injury,
trauma to the CNS, arrhythmias, myocardial infarction, pericarditis, congestive heart
disease, valve related pathologies, myocardial dysfunction, endocardial dysfunction,
pericardial dysfunction, sclerosis and thickening of valve flaps, fibrosis of cardiac
muscle, decline in cardiac reserve, congenital defects of the heart or circulatory system,
developmental defects of the heart or circulatory system, hypoxic or necrotic damage,
blood vessel damage, cardiovascular disease (for example, angina, dissected aorta,
thrombotic damage, aneurysm, atherosclerosis, emboli damage), disorders of the sweat
gland, disorders of the sebaceous gland, piloerectile dysfunction, follicular problems, hair
loss, epidermal disease, disease of the dermis or hypodermis, burns, ulcers, sores,
infections, striae, seborrhoea, rosacea, port wine stains, disorders of the musculoskeletal
system including disease and damage to muscles and bones, endocondral ossification,
osteoporosis, osteomalacia, rickets, pagets disease, rheumatism, arthritis, diseases of the

endocrine system, diseases of the lymphatic system, diseases of the urinary system,



selected fromthe |ist consisting of: notor-neurone disease, nultiple

scl erosis, degenerative diseases of the CNS, denentia, Al zheiner's D sease,
Par ki nsorwe 2DyemBase, cerebrovascul ar acci dents, epil epsSPCTIGBIPEVE@IN04

i schaem ¢ accidents, nood di sorders, psychotic illness, specific |obe
dysfunction, pressure related CNS b0jury, cognitive dysfunction, deafness,
bl i ndness, anosm a, notor deficits, sensory deficits, head injury, traum
to the CNS, arrhythm as, nyocardlal i nfarction, perlcardltls congestlve

heart dlisasesef theqeprodueivaskdopanetadisidispases, diseasasiof thecpjnsfsydisqanes

endocar [ hickening
of val \/t gé %Sogyﬁgqlfﬁp gﬁgggglgg ° cg)?gléyg(@( rf‘gésé%%eg %‘fg{ q{ﬂ?’néﬁhﬂygg’r (gf%gg rogs erve,
congeni thalaryiecf distasendf thh hgahmwtst, diseases ofithe sv@l yordy,stestihulatdulds,ghotint al
defects_of art _or .circul ator te hypoxi ¢ or ecrotlc damage,

ol ood e digh m e e el By Bthfin BFOHR01 na d ssect ed
aorta, Hrbmmgpﬁulﬁldﬂaxryaﬁﬁcu@n edhnis MubatiedigodtRIitRoSs, dBeiNk bf gamage) ,

di sorders_ of t | and |sorders of the sebaceous gl and,

pi | oer e&Ehange rrawnass efmta Cateaperidgppbiigeast deglufipation Pé?hlﬁé% mal
di seasgcdli %ﬁ?ﬁﬁat?:fdﬁtﬂx%a%@ﬁ&ﬁm&{még}’ RAARY g?&lengugﬁﬁlgfsﬁ | cﬁ@fnﬁlctl&p&e S,

infections, striae, seborrhoea, rosacea,”  port w t ai dlsqrders of the
muscul cbkeptiompr ab,%glmélm pareicesd dwgrwubela,sleﬂanmam’a@\eeltdaﬁem bé¢patitinnd bones,
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| ar yngafahedrynx, di seases of the larynx, diseases of the |iganents, diseases
of the vocal cords, vestibular folds, glottis, epiglottis, trachea,
mucocil liary nmucosa, trachealis mnuscles, enphysena chronic bronchitis,
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infertility or subfertility.

9. A method according to claim 3 or claim 4, wherein said disease or disorder is
selected from a list consisting of:
- traumatic injury, radiation damaging, brain injury and age-related

degeneration.

10. A method of providing non-therapeutic treatment to a subject comprising:
a) inducing differentiation in a first population of cells by applying an inducer to
said cells,
b) harvesting microvesicles produced from said first population of cells, and
¢) administering said microvesicles or a derivative thereof to a subject,
wherein said first population of cells are autologous to said subject and wherein
the inducer applied to said first population of cells in not present in said

microvesicles or derivative thereof or is only present in trace amounts.



cirrhosis, portal hypertension, diseases of sight, and cancer. 6. A nethod
according to claim3 or claim4, wherein said disease or disorder is
cancer. AvoAomalshasd according to claim6, wherein said eemB20099000004

neur obl astoma. 8. A nethod according to claim3 or claim4, wherein said
di sease or disorder is infertilitylor subfertility. 9. A nethod according
to claim3 or claim4, wherein said disease or disorder is selected froma
|ist consisting of: traumatic injury, radiation danmaging, brain injury and
age-rel ated degeneration. 10. A nethod of providing non-therapeutic

treat t tqQ a subject .conpri sl ng. Lnduci n i ffe Jation in a first
popul g't? P‘on §fm%tﬁ?#)éﬁbr)o/v@%va-?]l!éé?%)neuﬁ%]t Sé(}glre ﬁ%ttgq‘ssapjgétcdgﬁbgl,s ﬁlg) har vesting

m crovesi cl gs pr pdueiag diffeeomistordinfa first papajatibabt cedls b appllying,anand c)

adm ni stering said mcrovesicles or a derivative thereof to a subject,

wher ei H1dgggrdo s3id ellssopul ati on of cell's are autol ogous to said subject and

wher ei n t hepf NAMESHnARRY RS cle® paiskd frdr Firf pBpUIAidnST Bfis,@8d | s in not
present in said mcrovesicles or derivative thereof or is only present in

trace anountk.inducing diffetenidntion ipp seqond pgpHdinn deebdpluanrdying &d¢ ment to a

subj ect compr 'Iﬁfcp(gfesié‘l)es lgj{]ad&?fvggvedﬂl&f of t%ré%fdaste%%}ﬁr#o?uﬂti&ﬁ 58deROPUl ation of
cells by applying an 1 nducer to sal d cel S, arvesting mcrovesicles
produced fr dmddimisistefiopsdidisdcomd pdpudaiohf celtscbr@)deiinativeitimgeditd fddent i ati on in
a second popul afjj on of cells by applying said mcrovesicles or a derivative
thereof to sai¥°%8eond popul ation of cells d) administering said second

popul atireriffsaid Flritpopiilaforie delSdidvaid seeseDfopultisRbflclbir@tdgous to
said subject and wherein the inducer is not present in said second population of cells or

derivative thereof or is only present in trace amounts.

12. A method according to claim 10 or claim 11, wherein said method is a method of

cosmetic treatment.

13. A method according to claim 12, wherein said cosmetic treatment is a treatment

for improving the appearance of the skin or hair of said subject.

14. A method according to any of claims 1 to 14 wherein said first population of cells

are animal cells.

15. A method according to claim 14 wherein said first population of cells are human

cells.

16. A method according to any of claims 1 to 15 wherein said inducer is not

autologous to said first population of cells.

17. A method according to claim 16, wherein said inducer is xenogenic to said first

population of cells.



wherein, said first population of cells and said second popul ation of cells
aut ol ogous to said subject and wherein the inducer is not present in said
second popoladsvmsmeef cells or derivative thereof or is eglrGRO@E®N4I N
trace anmounts. 12. A nethod according to claim 10 or claim 11, wherein said
method is a nethod of cosnetic tre@nment. 13. A nethod according to claim
12, wherein said cosnetic treatnent is a treatnment for inproving the
appearance of the skin or hair of said subject. 14. A nethod accordlng to
any of 181 ai Aemdthedactardiwgsioginsi of glaims | tost7, plereinsaibhirsbporudatios of eellsani mal
cells. hod _according to claim 14 wherein said first popul ati on of
cells ar@p%ﬁﬁgﬁhhéﬂf 16. A nethod according to any of clalng E to 15
wherein said i nducer is not autologous to said first population of cells.

17. A netho din ai m ucer |s enic to
sai d fi'Pst gd'ﬂﬁt?‘a‘ﬁ gdd‘?g t(‘,’éilarlgl ]I%Whﬁreﬁjesta elg(gglgsra&? PLBHERY 01%1\9% aims 1to
17, whefegignsai d first popul ation of cells conprises stenlcells. 19. A

nmet hod according to claim 18, wherein said stemcells are bone narrow
derived stemcells. 20. A nethod according to any of clainms 1to 19, wherein

pr eceding. Sheicba LiBidnd & 0D BR8Rs Plo BOWHLRAPHaRh: fi pluagRy! ati on of

cells ronla su present cl al rectly or indirectly
dependdit stemofcdb&almng said} fir® populationf qf@nils fnemwbpje@t Olt \@hebe therréeﬁeéﬁ 2 1. A
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banki ngrehddg@. product of the immediately precedl ng step or a derivative

21. A method according to any of claims 1 to 20 wherein there is between steps a)
and b), steps b) and c) and/or steps c) and d) the further step(s) of:
- banking the product of the immediately preceding step or a derivative

thereof following by retrieving said product from said bank.

22. A method according to claim 21 wherein said banking involves freezing said cells

or microvesicles or a derivative of either thereof.

23. A method according to claim 22 wherein said banking involves freeze-drying or

Iyophillization of said cells or microvesicles or a derivative of either thereof.

24. A method according to claim 23, wherein production of microvesicles by said first
population of cells is enhanced by one of the following techniques:
- stressing said first population of cells
- heat shocking said first population of cells
- killing said first population of cells
- changing the temperature, CO, concentration, O, concentration, medium
composition or saline levels to which said first population of cells is

exposed.



thereof following by retrieving said product fromsaid bank. 22. A nethod
according to claim2 1 wherein said banking involves freezing said cells or
m cr ovesiwbesosws7amideri vati ve of either thereof. 23. A mwetrlspto@aoorodi ng to
cl aim 22 wherein said banking involves freeze-drying or |yophillization of
said cells or mcrovesicles or a d8rivative of either thereof. 24. A nethod
according to claim 23, wherein production of mcrovesicles by said first
popul ation of cells is enhanced by one of the follow ng techniques:
stressfhg sAimethéd accondiymibany eficlaimscetol Sswhesein said gdrimgiraingtep; r st

popul ation.of.cells killj ' ' 8]l bSnchangi ng the
t enper Sepieses E%fv%)ﬁ%%#]rfdrn g%agﬁllf 9@%@%?&%&5 I oérjlgfér?gnciﬁﬁ% célr'rposi tion or
saline levels to which said first population of cells is exposed.25. A

met hod_accordi n o any of clains,3 10 5 wherein sai.d adminjstration step
conpri $@s iﬁtWﬁ&é&%@%ﬁPﬁ%??&%“&# ‘i9r55 \g{]ﬁ%?lﬁg?lg@@glgﬁf%m}lgt?e of

adm ni g&hatide@BurgR8l imfpldiRitioad according to any of clainms 3 to 5 wherein said
adm ni stration Step conprises surgical inplantation. 27. A nmethod according

to any of clains 3 to 5 wherein said adm nistration step conprises topical
adm ni strati - ' ; UCEHerbiY shidGapBhibedifstd! @i m 2 or a
deriva ?'ve fs‘hqgergtgo gcc%ﬁﬂ%\ﬁ%&?éﬁl?}ngs{%ﬁ ceﬁTrs p?rlo?fluced1 byltrfeébrret hod of

cl ai m tomprises thpidal adminestrati@r.eof . 30. A pharnmaceuti cal conposition
conprising mcrovesicles of claim?28, differentiated cells of claim?29 or a
derivative of either thereof in conbination with a pharmaceutically

accept apl e sfEfov&iclesrodided baiimraatsd epdlaisotpasddrivativetierof.si ng stem cel |'s
in conbination with mcrovesicles and a pharnaceutically acceptable
carrier, wherein said mcrovesicles are

29.  Differentiated cells produced by the method of claim 1 or a derivative thereof.

30. A pharmaceutical composition comprising microvesicles of claim 28,
differentiated cells of claim 29 or a derivative of either thereof in combination with a

pharmaceutically acceptable carrier.

31. A pharmaceutical composition comprising stem cells in combination with
microvesicles and a pharmaceutically acceptable carrier, wherein said microvesicles are

derived from a population of differentiated cells.

32. A pharmaceutical composition as claimed in claim 30 or claim 31, wherein said
composition comprises a spray, an impregnated wound dressing, an impregnated surgical

suture, a tissue glue, an ointment or cream or a composition for injection.

33. A cosmetic agent comprising microvesicles or a derivative thereof according to
claim 28 or differentiated cells or a derivative thereof according to claim 29 in

combination with a cosmetic base.



derived froma popul ation of differentiated cells. 32. A pharmaceuti cal
conposition as clainmed in claim30 or claim 31, wherein said conposition
conpri seswe 28@vmy3s1an i npregnat ed wound dressing, an i mpcegiszi@dosengi cal
suture, a tissue glue, an ointnment or creamor a conposition for injection.
33. A cosnetic agent conprising mé&t ovesicles or a derivative thereof
according to claim?28 or differentiated cells or a derivative thereof
according to claim?29 in conbination with a cosnetic base.34. A cosnetic

agent adcor di pagmetic agent ArceBlinguperlaim?3s 3 Bihgreipwibeasmetia beseils a greaeam
oi nt ne i agent or
der nat & %t“?capat?% Sl%%gggl %gdg’ O%Bc’r%\%g?l v%{e éaé) %g{;@ %{tt %e%@%%@ggglt hgr eof

accordlﬁilyrt o claim?28, differentiated cells or a derivative thereof
according to claim24, or a conposition according to claim3 1 or claim 32
for the manufacture of a medicanent for the treatnment of a disease or

di sordeys. of (sglof milebvesicRRGY aQkerifatile SIRASH abdording o cleim 28, diffbrbntiated

differentiation or a disease or disorder as defined in g\ of claims 5 to
9. cells or a derivative thereof according to claim 24, or a composition accor mg to claim

31 or claim 32 for the manufacture of a medicament for the treatment of a disease or
disorder of cell deficiency or a disease or disorder of cell differentiation or a disease or

disorder as defined in any of claims 5 to 9.



