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TGF 81, TGF-B2 'and TGF-33 are all known to play crucial roles in the regulation of the

wound healing response. TGF-@ activity may influence the rate of wound healing as well

as the extent of scarring that occurs as a result of healing.

TGF-B1 has uses in the prevention and/or treatment of scleroderma, angiogenesis

disorders, renal disease, osteoporosis, bone disease, glomerulonephritis and renal disease.

TGF-B2 may be used in the treatment of glioma, non-small-cell lung cancer, pancreas
tumour, solid tumours, colon tumour, ovary tumour, age-related macular degeneration,
ocular injury, osteoporosis, retinopathy, ulcers, carcinoma, mouth inflammation and

scleroderma.

TGF-63 may be used in the treatment of fibrotic disorders, pulmonary fibrosis, liver
cirrhosis, scleroderma, angiogenesis disorders, restenosis, adhesions, endometriosis,
ischemic disease, bone and cartilage induction in vitro fertilisation, oral mucositis, renal

disease, prevention, reduction or inhibition of scarring, enhancement of neuronal
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formation can significantly extend the timelines of manufacture. This also has important

implications in limiting the therapeutic use of any TGF-g.

It is an object of the present invention to obviate or mitigate at least some of the problems
associated with prior art pharmaceutical compositions comprising TGF-Bs. In particular it
an object of certain embodiments of the present invention to obviate or mitigate problems
associated with the use of time-intensive manufacturing approaches used to produce

biologically active dimers of these proteins.

In a first aspect of the invention there is provided a TGF-$ monomer, or a biologically

active fragment thereof, for use as a medicament.
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methods of the invention may preferably have a molecular weight of approximately

12kDa, and more particularly approximately 12.5kDa.

The amino acid residue sequences of the human forms of the TGF-81, TGF-52 and TGF-
33 isoforms are shown as Sequence ID Nos. 1, 2 and 3 respectively, and a monomeric
TGF-B comprising any of these sequences, or a biologically active fragment of any of
these sequences, constitutes a preferred monomer for use in accordance with the present
invention. Monomeric TGF-33 (Sequence ID No. 3) constitutes a particularly preferred

monomer for use in accordance with the various aspects of the present invention.
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monomeric TGF-fs (or their fragments); therapeutically effective depsipeptide
derivatives based on monomeric TGF-Bs (or their fragments); therapeutically effective B-
peptide derivatives based on monomeric TGF-s (or their fragments); and therapeutically

effective retropeptoid derivatives based on monomeric TGF-Ps (or their ﬁagments).

The inventors have found that monomeric forms of human TGF-83 may be used in the
same way as dimeric TGF-B3, for example for the treatment of fibrotic disorders,
scleroderma, angiogenesis disorders, restenosis, adhesions, endometriosis, ischemic
disease, bone and cartilage induction, in vitro fertilisation, oral mucositis, renal disease,
prevention, reduction or inhibition of scarring, enhancement of neuronal reconnection in
the peripheral and central nervous system, preventing, reducing or inhibiting
complications of eye surgery (such as LASIK or PRK surgery), treatment of cleft lip and

palate, prevention, reduction or inhibition of scarring and accelerated healing of tendons
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activity of dimers of the given TGF-f. In a preferred embodiment biological activity may
be measured with reference to the ability of a monomer (such as a monomer of Sequence

ID No. 3) to accelerate wound healing and/or prevent, reduce or inhibit scarring.

In the light of the preceding paragraphs, it will be recognised that medicaments in
accordance with the first or second aspects of the invention are particularly suitable for
use in the acceleration of wound healing and/or the prevention, reduction or inhibition of
scarring. Furthermore, medicaments in accordance with the first or second aspects of the

invention are also particularly suitable for use in the promotion of re-epithelialisation.
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In an seventh aspect of the invention there is provided a method of promoting epithelial
regeneration, the method comprising administering to a patient in need of such treatment

a therapeutically effective amount of a monomeric TGF-33, or a fragment thereof.

In an eighth aspect of the invention there is provided a method of preventing and/or
treating a fibrotic disorder, the method comprising administering to a patient in need of
such prevention and/or treatment a therapeutically effective amount of a monomeric TGF-
33, or a fragment thereof. Preferred fibrotic disorders that may be prevented and/or
treated using such methods may be selected from the group consisting of lung fibrosis,
liver fibrosis, scleroderma, skin fibrosis, muscle fibrosis, radiation fibrosis, kidney

fibrosis and uterine fibrosis
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In the case where it is wished to effect accelerated wound healing with prevention,
reduction or inhibition of scarﬁng or to effect the prevention or treatment of fibrotic
disorders e.g pulmonary fibrosis, liver cirrhosis, scleroderma, glomerulonephritis, or the
like, it will generally be preferred to use monomeric TGF-33 or a suitable biologically

active fragment.

Although the use of monomeric TGF-33 has particularly notable benefits, medicaments

comprising monomeric forms of other TGF-( isoforms also have great value.

For example, medicaments comprising monomeric TGF-B1, or biologically active
fragments thereof, may have uses in the prevention and/or treatment of chronic non
healing wounds e.g. venous ulcers, pressure sores, diabetic ulcers, angiogenesis disorders,
renal disease, osteoporosis, bone disease, glomerulonephritis and renal disease. By way

of example, locally delivered, wild type dimeric TGF-B1 has been shown in animal
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f he care of the.patient. A suitable assessment_o
mqfﬁL} iﬁﬁ’gn'{l %FG%C%EIFLE&Q{ iogﬂb%]fe &E?&"ﬁ% R F5Eet trS\ 'orF‘frh’ee“nore’
adinMtRioh U PEF-BAAL 028 sREwWR E® FRItEQ Ristiles SRdrh NdhkRla-reperfusion

regeneration, or the prevention or reduction of
injhiyh pagicelantyyin ke Hetie (tollowthgoytrokh) aod iimitled heart énldowmmg coronary
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APIRFCIUSG) her ei n. Suitable and preferred nonomeric

TGF-/3s for use in accordance with the invention may

be selected with reference to any or all of the
Medbiensieatits eqrhpriingl swmoingae TEEH82.nor binlogirally acivevregments thereof,
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in the prevention and/or treatnent of chronic non

heal i d . g.
Mg RO S8 T ARgIBE ShEhS ot P SBEBNE Soi e aemments thereof, may
be‘qsé(?f?lstﬁf Ugaﬁfnﬁﬂt% Wstinds (iIRQEn S E1RBRi Svounds such as ulcers), scleroderma,

gl omerul onephritis and renal” di sease. By way of
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to protect tissues fromischem a-reperfusion
application of wild type, dimeric TGF-B3 has been shown, in animal models and the clinic,

ot

to accelerate the healing rate of chronic, non-healing pressure ulcers; reduce the incidence,
severity, and duration of oral mucositis; and reduce the adverse side effects of radiation
gastro-intestinal syndrome resulting from damage to stem cells caused by radiotherapy and
chemotherapy during cancer treatment. The inventors’ findings indicate that monomeric
TGF-33 may be used in all of these contexts in order to bring about the known therapeutic

activities of dimeric TGF-(3.

The ability of certain methods and medicaments of the invention (such as those utilising
TGF-B monomers as set out in Sequence ID No. 3) to accelerate the healing of wounds
may be readily appreciated and/or measured with reference to properties exhibited by

treated wounds. For present purposes a “treated wound” may be considered to be a



injury, particularly in the brain (foll ow ng stroke),
and in the heart (followi ng coronary artery
wo@emrasidedn) . Medi caments conpri sing nononel i ¢ AGHFGB2907/000834
or biologically active fragnents thereof, may be used
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kB SR PRI 16 e Sl il ofiine™s compared
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of certain nethods and nedi canents of the invention

aceglggaﬁoa@f yed hepling Biapidpe assessed with respect to either comparison of the

rate of re-epithelialisation achieved in treated and control wounds, or comparison of the

relative width of treated and control wounds at comparable time points. More preferably
accelerated wound healing may be defined as comprising both an increased rate of re-
epithelialisation and a reduction of wound width compared to control wounds at

comparable time points.

Preferably the promotion of accelerated wound healing may give rise to a rate of wound
healing that is at least 5%, 10%, 20% or 30% greater than the rate of healing occurring in
a control or untreated wound. More preferably the promotion of accelerated wound
healing may give rise to a rate of healing that is at least 40%, 50% or 60% greater than
healing in a control wound. It is even more preferred that promotion of accelerated
wound healing may give rise to a rate of healing that is at least 70%, 80%, or 90% greater

than that occurring in control wounds, and most preferably the promotion of accelerated



TG-- nononers as set out in Sequence ID No. 3) to

accel erate the healing of wounds may be readily
wa@ppraeidat ed and/ or neasured with reference toPCT/GB2007/000834

properties exhibited by treated wounds. For present

purposes a "treated wound" n®y be considered to be

avvound exposed to a therapeutically effective anount
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od:hmmgnnemﬁtrojmouﬁds:el eration of the healing of treated
wounds may be illustrated by an increased rate of
epithelialisation as conpared to control wounds. Thus
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relatively faster rate of wound closure (since there
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assess W|thr spect to either ar|sono er
waoinds én elpa agﬂ:élevihibufseales&awgamtms wepﬁththahsaaaneebpansb than do those of
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defined as conprising both an increased rate of
patientp st Heting frpmadiplsicsa paticenty with aolsphasnacydivroesaimplaas a result of
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paraplegics), patients with venous disease, clinically obese patients, patients receiving
chemotherapy, patients receiving radiotherapy, patients receiving steroid treatment or
immuno-compromised patients may all suffer from wound healing with impaired re-
epithelialisation. In many such cases the lack of a proper re-epithelialisation response
contributes to the development of infections at the wound site, which may in turn
contribute to the formation of chronic wounds such as ulcers. Accordingly it will be
appreciated that such patients are particularly likely to benefit from suitable methods or

medicaments of the invention.

Chronic wounds are perhaps the most important example of disorders associated with a
delayed wound healing response. A wound may be defined as chronic if it does not show

any healing tendency within eight weeks of formation when subject to appropriate



Preferably the pronotion of accel erated wound heal i ng
may give rise to a rate of wound healing that is at

wWo e@gtiod¥e 10% 20% or 30% greater than the raP@r/6B82007/000834
heal i ng occurring in a control or untreated wound.
More preferably the pronotion of accel erated wound
healing may give rise to a rate of healing that is at
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delay or retardation of the normal wound healing
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di cament s, of _.the invent.ion t t I t ed .
accﬁ?rﬁtalaq\@alﬂr}%lgeag%wl?@ s festoptay e%fsg%}g“r OB punds in
orcfr;c?e glagﬁr&m)teoghe el S QLEL hivthods HHE bxlﬁgditcﬁhéhtﬁ% mdps the re-

anents of the invention are able to bring about
epittneliafiszdion evfattiromic of ovndsrtieteby biringinghabout) healing and closure of the

disP o Peeteen areBs: TSl drge Dbt 15 el (B g fpose wilising
moMOWEic CF @B BSdonyristid $edienc@PYy Bl 3§ eaytdiaf inhieS&arring associated
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ati ents .that, may_ot herw. s r t ' :
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apadent@@ggl e, it is well known that dermal wounds in
the aged exhibit a | ess-vigorous re-epithelialisation
response than do those of younger individuals. There
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Since suitable methods and medicaments of the invention are able to promote epithelial
coverage of the damaged site they are able to reduce the likelihood of a treated wound
becoming infected. Similarly, this promotion of re-epithelialisation may be of benefit in
the treatment of chronic wounds arising as a result of other conditions such as diabetes or

venous disease.

A further group of patients that may derive particular benefit from the methods and
medicaments of the invention are those in which the immune system is compromised (for
example patients undergoing chemotherapy or radiotherapy, or those suffering from HIV
infection). It is well recognised that wounds of immunocompromised patients, who may

be unable to mount a normal inflammatory response after wounding, tend to be associated



ol d age), post-nenopausal wonen, patients susceptible

to pressure injuries (for exanpl e parapl egics),
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patients, patients receiving chenotherapy, patients

recei ving radi ot herapy, patiemts receiving steroid

treatnment or i nmunoconprom sed patients may all suffer
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devel opnent of infections at the wound site, which may

in turn contribute to the formation of chronic wounds
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wounds i nclude venous ul cers, diabetic ulcers and
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Preferred net hods and nedi canents of the i nvention

reguiighthg preventien, vedudtion my inhghisivardf scardhg /tBataoagpothsiwige occur on

su§§ gg@ﬁl eé['&‘i@ irll\\kf)e'ntc%g b&?%e%eﬁ‘%reﬁgrrfén kr{ this Hianner %1ay have an impact on

both the macroscopic and microscopic appearance of scars formed from treated wounds;
macroscopically the scars may be less noticeable and blend with the surrounding skin,

microscopically the scars may exhibit a regeneration of a more normal skin structure.

For the purposes of the present invention healing by secondary intention may be
considered to constitute the closure of wounds by the wound healing process, without
direct surgical intervention. Wounds to be healed by secondary intention may be subject
to continued care (for example the dressing and re-dressing of the wound as well as the
application of suitable medicaments), but it is the natural processes of granulation tissue
formation and re-epithelialisation that bring about the closure of the wound. It will be
appreciated that since preferred medicaments and methods of the invention (such as those

utilising monomers comprising Sequence ID No. 3) are able to increase the rate of re-



wi th wound healing. The prevention of scarring in such
contexts may be particul arly advant ageous since
wa@e booonode46wounds nmay typically extend over rel ap¢TweB007/000834
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present invention, healing by primary intention may b
ofdlseatmentdnhibit scar formation, while the accelerated healing promotes integration
of the grafted tissue). The inventors believe that the methods and medicaments of the
invention confer advantages in the contexts of grafts utilising skin, artificial skin, or skin

substitutes.

The inventors have found that the methods and medicaments of the invention utilising
monomers comprising Sequence ID No. 3 are able to promote accelerated wound healing
with inhibition of scarring when administered either prior to wounding, or once a wound

has already been formed.

The inventors have found that methods or medicaments of the invention utilising
monomeric TGF-83s, such as those comprising Sequence ID No. 3, are capable of
promoting epithelial regeneration. The promotion of epithelial regeneration within the

context of the present invention may be understood to encompass any increase in the rate



to involve the closure by surgical means (such as

sutures, adhesive strips or staples) of opposing edges
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pur poses of the present invention healing by secondary
intention may be considered to constitute the closure

W&howmiﬁa@g 59 e heund by gy éﬁrpqth@siqoﬂléée%eéltors\/brlrraetthﬁi the pfomotion
0 eg gﬂ {ill1§:/glerr]1tefaré1\cl){elrg 1exr4%d g\bgﬁ]ognlsﬁ) teg%: {0 ose g% ﬁng%% I5 me med1ated by the

mérdofier&XmoRlotioh PE eﬁﬁl@i&l Bél afidr. ATRS shifliel cdllg G{th&ﬁﬂi’g@atlon of
as well as the ;splrcatron sui t abl e nmedi canent s)

whigh hpg bpen preenaied araltheseloe als de repopplaieuindtiesenerate élarédamaged

epltRITRA hRe ARG BraBRIOL i el BEo0Br LlRk T Ng about

osure o e woun e apprecrated t hat
si nce preferred medi canments and net hods of the

i nyention (suc those utiljsinp nomer s conprj si ng
It seifly gﬁc éPI?rBCIRB’ g)at alPremobirg ?% Ristieh cegpiegation; gsigg monomers

IReRld S&ubAtd RANOS AR bIRPRRARE irRIMES CRKAN r2 rtrlararr f
0 n#pae?led tot at chgr rrng i@n Eontro%un SS‘,G% sation in
cohtwwts int whidhy thenre-épsthplidisetioo mespbnseoisn et n@uﬂuyed retarded or
otﬁe?’%v?s%dgéf\écﬁyet. erﬂrb%rc])tion of epithelial regeneration may be also effected to
accelerate the rate of defective or normal epithelial regeneration responses in patients

suffering from epithelial damage.

There are many contexts in which the body’s re-epithelialisation response may be
defective. For example, defective re-epithelialisation in the skin is associated with
conditions such as pemphigus, Hailey-Hailey disease (familial benign pemphigus), toxic
epidermal necrolysis (TEN)/Lyell’s syndrome, epidermolysis bullosa, cutaneous
leishmaniasis and actinic keratosis. Defective re-epithelialisation of the lungs may be
associated with idiopathic pulmonary fibrosis (IPF) or interstitial lung disease. Defective
re-epithelialisation of the eye may be associated with conditions such as partial limbal
stem cell deficiency or corneal erosions. Defective re-epithelialisation of the

gastrointestinal tract or colon may be associated with conditions such as chronic anal
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equivalent mechanisms that are all manifested in anti-scarring activity.

The prevention, reduction or inhibition of dermal scarring achieved using methods and
medicaments of the invention may be assessed and/or measured with reference to either
the microscopic or, preferably, macroscopic appearance of a treated scar as compared to
the appearance of an untreated scar. More preferably the prevention, reduction or
inhibition of scarring may be assessed with reference to both macroscopic and
microscopic appearance of a treated scar. For the present purposes a “treated scar” may
be defined as a scar formed on healing of a treated wound, whereas an “untreated scar”
may be defined as the scar formed on healing of an untreated wound, or a wound treated
with placebo or standard care. Suitable comparison scars may preferably be matched to

the treated scar with reference to scar age, site, size and patient.
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iif) Surface tekture of the scar. Scars may have surfaces that are relatively
smoother than the surrounding skin (giving rise to a scar with a “shiny”
appearance) or that are rougher than the surrounding skin. Inhibition or
reduction of scarring may be demonstrated when the surface texture of a
treated scar more closely approximates that of unscarred skin than does the
surface texture of an untreated scar.

iv) Stiffness of the scar. The abnormal composition and structure of scars means
that they are normally stiffer than the undamaged skin surrounding the scar. In
this case, inhibition or reduction of scarring may be demonstrated when the

stiffness of a treated scar more closely approximates that of unscarred skin

than does the stiffness of an untreated scar.
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ey be Ea%lguelgs tc?f Eb(?M molecules. Accordingly, inhibition or reduction of scarring
may be demonstrated when the orientation of ECM fibres in a treated scar more
closely approximates the orientation of ECM fibres found in unscarred skin than
does the orientation of such fibres found in an untreated scar.
1ii) ECM composition of the scar. The composition of ECM molecules present in
scars shows differences from that found in normal skin, with a reduction in the
amount of elastin present in ECM of scars. Thus inhibition or reduction of
scarring may be demonstrated when the composition of ECM fibres in the dermis

of a treated scar more closely approximates the composition of such fibres found

in unscarred skin than does the composition found in an untreated scar.
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moulds of scars; and

iv) microscopic assessment of scars, for example by histological analysis of the

microscopic structure of scars.

It Will be appreciated that prevention, reduction or inhibition of scarring of a treated
wound may be indicated by improvement of one or more of such suitable parameters, and
that in the case of prevention, reduction or inhibition as assessed with reference to a
number of parameters that these parameters may be combined from different assessment
schemes (e.g. reduction, inhibition or improvement in at least one parameter used in

macroscopic assessment and at least one parameter used in microscopic assessment).
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that of unscarred skin (i.e. is neither raised nor

depressed) than does the heiglt of an untreated scar.

iii) Surface texture of the scar. Scars may have
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assessnment scal e. Suitable paraneters the

2k oscopi c assessment of scars may include: i)
Thi ckness of extracellular matrix (ECM fibres. Scars
typically contain
2. Scar height, scar width, scar perimeter, scar area or scar volume.

The height and width of scars can be measured directly upon the subject, for example by
use of manual measuring devices such as callipers. Scar width, perimeter and area may
be measured either directly on the subject or by image analysis of photographs of the scar.
The skilled person will also be aware of further non-invasive methods and devices that
can be used to investigate suitable parameters, including silicone moulding, ultrasound,

optical three-dimensional profilimetry and high resolution Magnetic Resonance Imaging.

Prevention, reduction or inhibition of scarring may be demonstrated by a reduction in the
height, width, area or volume, or any combination thereof, of a treated scar as compared

to an untreated scar.

3. Appearance and/or colour of scar compared to surrounding unscarred skin.
The appearance or colour of a treated scar may be compared to that of surrounding

unscarred skin, and the differences (if any) compared with the difference between the
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4. Scar distortion and mechanical performance
Scar distortion may be assessed by visual comparison of a scar and unscarred skin. A
suitable comparison may classify a selected scar as causing no distortion, mild distortion,

moderate distortion or severe distortion.

The mechanical performance of scars can be assessed using a number of non-invasive
methods and devices based upon suction, pressure, torsion, tension and acoustics. Suitable
examples include of known devices capable of use in assessing mechanical performance
of scars include Indentometer, Cutometer, Reviscometer, Visco-elastic skin analysis,

Dermaflex, Durometer, Dermal Torque Meter, Elastometer.

Prevention, reduction or inhibition of scarring may be demonstrated by a reduction in

distortion caused by treated scars as compared to that caused by untreated scars. It will
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In addition to the techniques set out above, there are a number of non-invasive
profilimetry devices that use optical or mechanical methods for assessment of scar
contour and/or texture. Such assessments may be carried out on the body of the subject
or, for example, on silicone mould impressions of scars, or on positive casts made from

such impressions.

Prevention, reduction or inhibition of scarring may be demonstrated in the event that
treated scars have scar profiles and textures more comparable to unscarred skin than do

untreated scars.

Photographic Assessments

Independent Lay Panel

Photographic assessment of treated and untreated scars may be performed by an
independent lay panel of assessors using standardised and calibrated photographs of the

scars. The scars may be assessed by an independent lay panel to provide categorical
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surroundi ng unscarred skin. The appearance or col our

of a treated scar nay be conpared to that of
SutbIROLLREnts to be made may include:

Identification of the best scar, which for the purposes of the present invention may be
- considered that scar which most closely resembles the surrounding skin. Once the best
scar has been identified the magnitude of the difference between scars may be considered,
for example is the difference between scars slight or obvious. Further parameters that
may be considered include the earliest time after scar formation at which a difference
between scars may be detected, the time post-formation at which the difference between
scars is most obvious (or alternatively the finding that the difference continues after the
last timepoint assessed), as well as considering whether or not the better scar remains

consistently better.

Consideration may also be given to whether or not one scar is consistently redder than the
other, and whether the redness fades over the timepoints considered (or continues after the

last timepoint) and if so at what time after scar formation. An expert panel may also
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colour the presence, degree and location of hyper-pigmentation may also be considered.

As noted above, one of the ways in which the quality of treated and untreated scars may
be compared is by microscopic assessment. Microscopic assessment of scar quality may
typically be carried out using histological sections of scars. The process of
microscopically assessing and measuring scars may take into consideration categorical

data based on the following suitable parameters:

1. Epidermal restitution. Particular attention may be paid to the degree of restoration of

the rete ridges, and to the thickness of the restored epidermis.
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In addition to categorical data, quantitative data (preferably relating to the above
parameters) can be generated using image analysis in combination with suitable
visualisation techniques. Examples of suitable visualisation techniques that may be
employed in assessing scar quality are specific histological stains or immuno-labelling,
wherein the degree of staining or labelling present may be quantitatively determined by

image analysis

Quantitative data may be usefully and readily produced in relation to the following

parameters:
1. Scar width, height, elevation, volume and area.
2. Epithelial thickness and coverage (for example the area of epidermis present in a

scar or the proportion of a wound with epidermal coverage).

3. Number, size, area (i.e. cross-section) and location of blood vessels.
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Sui t abl e assessnments to be nade may i ncl ude:
entification of the best scar, which for the
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n e Is%gjregg’ parameter and a photographic parameter. Even more preferably

prevention, reduction or inhibition of scarring may be demonstrated with reference to a
clinical parameter, a photographic parameter, and also a microscopic assessment
parameter (for instance a histological parameter). Most preferably prevention, reduction
or inhibition of scarring may be demonstrated with reference to a clinical VAS score,
external lay panel VAS score and ranking (from photographic images) and microscopic

VAS score of the reticular dermis.

The use of suitable methods and medicaments of the invention is able to bring about a
rapid improvement in the cosmetic appearance of an injured area thus treated. Cosmetic
considerations are important in a number of clinical contexts, particularly when wounds
are formed at prominent body sites such as the face, neck and hands. Consequently the
inhibition of scarring (which may preferably be in combination with accelerated wound
healing) at such sites where it is desired to improve the cosmetic appearance of scar

formed represents a preferred embodiment of the invention.
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accelerated wound healing and/or prevent, reduce or inhibit scarring of wounds located at
sites of high skin tension. There are many surgical procedures that may be used in scar
revision to allow realignment of wounds and scars such that they are subject to reduced
tension. Probably the best known of these is “Z-plasty” in which two V-shaped flaps of
skin are transposed to allow rotation of a line of tension. Thus in a more preferred
embodiment such medicaments and methods of the invention be used to promote
accelerated wound healing and/or prevent, reduce or inhibit scarring of wounds during

surgical revision of disfiguring scars.

Pathological scarring may have more pronounced deleterious effects than arise even as a
result of relatively severe normal scarring. Common examples of pathological scars

include hypertrophic scars and keloids. It is recognised that certain types of wound, or
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increasing the risk that the scar formed will cover areas of elevated cosmetic importance
(such as the face, neck, arms or hands) or of mechanical importance (particularly the
regions covering or surrounding joints). Burns injuries caused by hot liquids are
frequently suffered by children (for example as a result of upsetting pans, kettles or the
like) and, due to the relatively smaller body size of children, are particularly likely to
cause extensive damage over a high proportion of the body area. It is a further preferred
embodiment of the invention that suitable medicaments and methods be used to promote
accelerated wound healing and/or prevent, reduce or inhibit scarring of wounds produced

by burns injuries.

As noted above, wound healing in response to burns injuries is frequently associated with

adverse scarting outcomes, such as the formation of hypertrophic scars. A further
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parameter. Mre preferably prevention, reduction or
~inhibition of scarring may be denonstrated with

TheeHeRlifR 6€ woln&OiRoRirfy ih@ip%ﬁ'ton%{lme(théjgﬁﬁ{eﬁgldcovering of the internal
organs, and/or the interior of the body cavity) may frequently give rise to adhesions.
Such adhesions are a common sequitur of surgery involving gynaecological or intestinal
tissues. The inventors believe that the ability of the methods and medicaments of the
invention (utilising suitable monomers such as those comprising Sequence ID No. 3) to
accelerate the regeneration of the peritoneum while reducing scarring may reduce the
incidence of inappropriate attachment of portions of the peritoneum to one another, and
thereby reduce the occurrence of adhesions. Accordingly, the use of such methods and
medicaments of the invention to prevent the formation of intestinal or gynaecological
adhesions represents a preferred embodiment of the invention. Indeed the use of such
methods or medicaments of the invention in the healing of any wounds involving the

peritoneum is a preferred embodiment.

The methods or medicaments of the invention may be used prophylactically, for example

at sites where no wound exists but where a wound that would otherwise give rise to a scar
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It is preferred that such administration should occur as early as possible after formation of
the wound, but agents of the invention are able to promote accelerated wound healing
and/or prevent, reduce or inhibit scarring at any time up until the healing process has been
completed (i.e. even in the event that a wound has already partially healed the methods
and medicaments of the invention may be used to promote accelerated wound healing
and/or prevent, reduce or inhibit scarring in respect of the remaining un-healed portion).
It will be appreciated that the “window” in which the methods and medicaments of the
invention may be used to promote accelerated wound healing and/or prevent, reduce or
inhibit scarring is dependent on the nature of the wound in question (including the degree
of damage that has occurred, and the size of the wounded area). Thus in the case of a
large wound the methods and medicaments of the invention may be administered

relatively late in the healing response yet still be able to promote accelerated wound
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heal i ng and/ or_ prevent, reduce or inhibit scarrjng of
ThegHeded} Bbaedicamesis s s IKFHPnSIRAY: be g igisierephgr gne or more

ocBIsRor B neEGCRH oRieP §& Rrrficte tdalie TRY PEutS i HAR% prevent,
I S sucrp

revision to al'l ow reali gnnent of wounds and sca
redueat ot helyibdr scaguiy. ecFort instadte chdrapewtsiain. efirotivabdngoutrite of the

best known of these is."Z-plasty" in which two . .
e A T s SORIGRFRA 4 o PORY st & bR untl the healing
pré®bahasoBteRicompldtdie B waSTtT eRBmplEN R théienf@HiEof the invention may

preferred enbodi nent” suCh nedi caments and net hods of

betadminigteeast dasly dsgwigsedhily do prvoommdcfon aiclenst tha Bt thoemdays following

heal i ng_and/,or preve reduce or i nphihi carring of .
e, SER R G ARG oot e, BTPERGPhye Bl o Ryt dp@iving two
adadib@AtRes GFIm&lEaiddnBCho MY ilRWEomThe fidt Yoy iE &mation of a wound
del eterious effects than arise even as a result of

and ghayspeandyaties eeundings we¢ patiselerlsidrenchoipoln exdupipB ssatoformation.
Pyt R iR Blsd iR Ryep KRB 0RO SRRl PBllr 2 formation
ofarveamiaing ai sacbindi adudhistration Jehouieafis pasadinio

pat hol ogi cal scar formation. For instance individuals

of Afro-Cari bbean, Japanese or Mongloid heritage, or

Mbd gﬁ‘@f_eﬁ%}si 18 Reth&dd dr rﬁédibahﬁérﬁ{)b!f e iRARGh 998 administered both
scar dto

ring ‘maybe conS|here e at 1 ncreased risk of
befoypend mttphformsiten oba wosindi dheanvantdrs havemund shasfadministration of
thé: rl]‘lllé 1£a%li]éntsar(]) t & ri%lifecn ilo% anmg 1er1thSy \1/)\/191grn qg tﬁé f‘c:)prileltt{jornegf a wound,
followed by daily administration of such agents in the days following wounding, is
particularly effective in promoting accelerated wound healing and/or prevent, reduce or

inhibit scarring.

For the purposes of the present specification by “agent” or “agent of the invention” is
meant biologically or therapeutically active monomeric TGF-B. Such agents may
preferably be wild type monomeric TGF-8s, and more preferably may be monomeric
TGF-Bs capable of promoting accelerated wound healing and/or inhibiting scarring, of
which a preferred example comprises the monomer set out in Sequence ID No. 3. It will
be appreciated that all such agents may be incorporated in medicaments in accordance

with the invention, and may be used in the methods or uses of the invention.



are al so associated with increased hypertrophic scar
formation. Accordingly it is a preferred enbodi nent of

W b@7iteweednt i on that suitabl e nmedi canents and nMeCTIGH2000000834
used to pronote accel erated wound heal i ng and/ or |
prevent, reduce or inhibit sgarring of wounds in which
there is an increased risk of pathol ogical scar

tion . Although individuals.alread ubj ec
8 Apfeiafed B R Rt bEH SRyl oL R B Rl fpag ghouia be
appkéd REs vREE FehatRls Vhed ni@beedf fAbtotd siuch £f ‘dhe Ibiological activity and
clinically necessary to surgically revise hypertrophic

biegvailabily etheiagent presnt 4m ﬂéﬁ medipament; jvéuclpfin turn depends, among
ot}?e?nfa%&)ﬁse nM % pr?atnﬂ l@lgltlsf <§n‘f"’lﬁndfK ‘i’l%{%&ﬂen 0 Tzﬂi‘frﬁn{ h%ﬂtuﬁl of the

preferre énbodifent I nvention
m&lidanadnt. eOﬁEd ifz807® i Setarndnifig tahsutiable ehengmiltit @mpuninaftaamedicament
accel erated wound heal i ng and/ or prevent, reduce or
m3HAFAE: scarri ng of wounds produced by surgical
© revision of pathological scars. It is recognised that
wounds resulting fromburns injuries (which for the
pur pﬁb)ses Tﬂfehalfelifproéﬁwragemtriﬂdm subjecnipgingrettaken al so to

cneqgpase ceel dine. LML 25 VoLl 1Mokl 050 choic

SO affl | q,p&gldsﬁccordl ngI y, burns may give rise to scar
formation covering a |arge proportion of a patient's
body®) t hélhstageiofithesabjieptg t he risk that the scar forned
will cover areas of elevated cosnetic inportance (such
as the face, neck, arms or hands) or of nmechani cal

THeNBE& ﬂcgﬁ@f &cﬁﬁl&ﬁst@ﬁd)rawlu' alsb &eriafiaied 69 \hs laB@veCJﬂhentmned factors
surrou oi.nts Burns injuries caused
anfl pamcahaﬂartge ﬂ‘l&l&a&ecrﬁth@cmﬁ@rf agcaywihindhe pehiest bem@rtreated
exanple as a result of upsetting pans, kettles or the
like) and, due to the relatively smaller body size of
Genatrdlgrwlen me@icmaeﬁti; tuhaotdanté kithythé inveatise aexised $o weat existing

danage over a hi ti.on ftheb yare It is .
wamdg teHBr ey P8 bRBSinEed o7 S e SERORet peggired (or in
th tsk %@ bWRuiBdinGesE %ﬁnﬁﬁ&iuﬁ@l g§reﬁ’te sttt thesel ARSI body sites,

accel erated wound heal 1 ng and pfevent, reduce or
asisobi ok tthe w@ond igs dbeenndiagutsedk oTherany lwthtmcﬂnsd$ of mredgments in

accordance with the invention should continue until the healing process has been.

accelerated, and/or scarring prevented, reduced or inhibited, to a clinician's satisfaction.

Frequency of administration will depend upon the biological half-life of the agent used.
Typically a cream or ointment containing an agent of the invention should be
administered to a target tissue such that the concentration of the agent at a wound is
maintained at a level suitable for having a therapeutic effect. This may require

administration daily or even several times daily.

Medicaments of the invention, may be administered by any suitable route capable of
achieving the desired effect of promoting wound healing and/or preventing, reducing or
inhibiting scarring, but it is preferred that the medicaments be administered locally at a

wound site.



As noted above, wound healing in response to burns
injuries is frequently associated wth adverse
W@ e@nno4eg6 out comes, such as the formation of PCT/GB2007/000834
hypertrophi c scars. A furtherconsequence of the
relatively large size of burss injuries is that they
are particularly susceptible to conplications such as
infection and desiccation that arise due to |lack of a
functional epithelial layer. In the |ight of the above
The iiehlorddadppoesd ahadiht habmetbh alfl ecceletdiedisvamd healing and/or
medi canment s, of the invention may be ysed jn_the . . .
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ccelerate e reconstitution of a functional
wenidshadenal oflthe invention may ibeedntivserddaywemeansnf intradermal injection.
nmet hods and@ﬁng_di canents of t ention.utilisin

he | . ..
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epathtBalt davenge 1or tahitet likedyt trebe derhagad). Sujtehle dermpigténngifagyuse in this
et n._epithelial | r..Such injuries are
e‘ﬂ@‘gﬁ%ﬂﬂf‘?fé W,gntb%talES?nsfcf%ﬁ%tbee&o#o, injuries to the
skin, in which the epiderm s is damaged. It wll
however be appreciated that such nethods and

Alematgesterr sdditionally, medicaments oA fhe By aboR FpY; Al eaduginistered in a
ot her. types_of ' I l1ihel | ;
tofisaf e N Pl RGP P8 BB ol R R ouction or
inditgest b¥ ecaging, hehétadmingspiatibre biagy wuetfeoteddisngpri of teriaitial and/or
ti ssues or organs (such as the epithelia of the
fobleri umerse iy therwauniediafsdy of wounds i nvol ving t he
peritoneum (the epithelial covering of the internal
organs, and/or the interior of the body cavity) may )
The atpeators Yinditha the peorhaticadbidsicelesatedSwotnd dhagigoarsl/err prevention,

a common, Ui tur, of .surgery i.nyolvin naecaol.oqi cal..
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nvention (utilising suitable nononers such as those
ocstepwheae agroBed isciode fpmedd. 3) to accelerate the
regeneration of the peritoneum while reducing scarring

may reduce the incidence of inappropriate attachnent
CefnpP@ifibhPBSmedichienty ebhthidneuagehts e anahtien magndke a number of

different forms depending, in particular on the manner in which they are to be used.
Thus, for example, they may be in the form of a liquid, ointment, cream, gel, hydrogel,
powder or aerosol. All of such compositions are suitable for topical application to a
wound, which is a preferred means of administering agents of the invention to a subject

(person or animal) in need of treatment.

The agents of the invention may be provided on a sterile dressing or patch, which may be

used to cover a wound or other site of epithelial damage to be treated.

It will be appreciated that the vehicle of a composition comprising agents of the invention

should be one that is well tolerated by the patient and allows release of the agent to the



t hereby reduce the occurrence of adhesions.

Accordi ngly, the use of such nmethods and nedi canents
wo@Roorhewiciventi on to prevent the formati on of PCT/GB2007/000834

i ntestinal or gynaecol ogi cal adhesions represents a

preferred enbodi nent of the Bavention. |ndeed the use

of such nethods or nedi canents of the invention in the
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ndohaflamvedriyon may be used prophyl actically, for
exanpl e at sites where no wound exists but where a
wound t hat woul d otherwi se give rise to a scaror
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adm ni stered at an earlier tinme before wounding (for
exanple up to 48 hours before a wound is forned). The
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status of the patien et’'erm
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heal t h d t to heal l.ications. or
e Fiay SRR R Rirbess ihen e O a5 P RER Ot pgent or
nudRd GAITETHAS vidhl@GRAhEIRN ¢eyuiet Hredltft iaBMERLEARN .2 at least daily
preferred enbodi nent of the invention, and is

adgipisiretigngyy gtherriobiesked in the pronotion of accel erated
wound heal i ng and/ or prevention, reduction or
inhibition of scarring in the context of surgical

Daibudetss of an agent of the invention may be given as a single administration (e.g. a

daily application of a topical formulation or a daily injection). Alternatively, the agent of
the invention may require administration twice or more times during a day. In a further
alternative, a slow release device may be used to provide optimal doses of an agent of the

invention to a patient without the need to administer repeated doses.

In one embodiment a pharmaceutical vehicle for administration of an agent of the
invention may be a liquid and a suitable pharmaceutical composition would be in the form
of a solution. In another embodiment, the pharmaceutically acceptable vehicle is a solid
and a suitable composition is in the form of a powder or tablet. In a further embodiment
the agent of the invention may be formulated as a part of a pharmaceutically acceptable

transdermal patch.



The nmet hods and nedi canents of the invention are al so
able to pronote accel erated wound heal i ng and/ or
w0 nivrho4ed scarring if adm nistered after a woRCHGBa®?7/000834
been formed. It is preferred that such adm nistration
shoul d occur as early as possible after formation of
t he wound, but agents of the invention are able to
pronot e accel erated wound heal i ng and/ or prevent,
reduce or inhibit scarring at any tinme up until the
Aheld vetdclroat agfuddame e eibre QiilaftRhitim®; algy 80 ak Aald\Bing agents,
ent that a wound has already partially healed the
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dependent” on the nature of th i n quest
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heallng response yet still be able to pr ono

m@é@éwaﬁwlﬂnﬁﬁmﬁﬂqﬁ@sand/or prevent reduce or
i nhibit scarring. The nmethods and nedi canents of the
i nvention may, for instance, preferably be

Ligdid néttitles eshywbe hised tieprépatial séfutloar Suspbristdinsa eﬂﬁl’dﬁkﬁhs syrups,
is fornmed, hut may still pronote accel erated wound

el adPrasaid oranesiionsy eEf&?cége@F of ke Brventiemcpn fhg digsolved or
t
suSERRIBL Eh o Blartcbichl acllptdB Rppfi*¥edh iEn ML organic

sodncbmi, ni rebxure abf bothoorepharmaenicallg casdptatde aids oefaes SBheyhdluid vehicle
order .t o pronot elerate nd heal i ng ‘and/
cof it o BescRiRiEblsy PR A ML Hg, SUeby o Ao, cmulsifiers
fakl Y vg t t {s
e sy S (o, R RHE Sy ol 3B, bickning
aggptsi ¢oleyrs, Wizraitn gegphwmbﬂa@rmnwwgmetoesj SHyablegxamples of

G AT o TR e b ISR e R i
addBBst ad Beovie] €81 cdlfil®e HaYives) Jréftabl sodium carboxymethyl cellulose
solution), alcohols (including monohydric alcohols and polyhydric alcohols, e.g. glycols)
and their derivatives, and oils (e.g. fractionated coconut oil and arachis oil). It may
generally be preferred that the medicaments or methods of the invention utilise
formulations in which monomeric TGF-fs, such as TGF-B3, are provided in the absence
of alcohols. Such alcohol-free formulations may be particularly preferred for use at
wound sites (or sites where wounds are to be formed) due to their relatively “mild”
nature. For parenteral administration, the vehicle can also be an oily ester such as ethyl
oleate and isopropyl myristate. Sterile liquid vehicles are useful in sterile liquid form
compositions for parenteral administration. The lquid vehicle for pressurized
compositions can be halogenated hydrocarbon or other pharmaceutically acceptable

propellant.



the formation of the wound. The inventors have found

that regines involving two adm ni strations of
wore@7gedyent s of the invention, the first priorP€DGB2007/000834

formati on of a wound and the second after woundi ng,

are particularly beneficial i3 reducing scar

formation. Preferably such reginmes nmay involve a first

adm nistration inmediately prior to formation of a

wound and a second admi nistration 24 hours after

Liguithgharthactlizhl pombpesiddiisywhith dretsteitks selitiomd o sugpsiistons can be
be adm ni stered both before and

¢ .
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pur poses of the present specification by "agent" or

inclygde pecessary ped ingitdrindessh 'Suﬂpgndmg agents, duhorghntalahg praservatives.
t herapeutically active nmononmeric TGF-/3. Such agents
may preferably be wild type nmononmeric TGH- s, and nore

Inpthe snatinyin victbR 150N o edchidistér3m RRE e dhvention by means of
{; onot | ng.,accel erat ed. wound heal i ng and/ or__i nhi bi ti ng
()I'g

meesting, omihvRP Appiecisiek et te cheserppgent dﬁﬂrmg@gabﬂsh be an agent
hdVRHP I eley dt ggéegkrfﬁ%%%ﬂ&eetol & gsl}g)datlgn Plorvg}xa g%e gent of the

appreci ate agen may be i ncor
1nlvcntrmdn€§ab@pto$ecteﬂ (Efmmtdﬂrwsmlg ﬂ’lh téohﬁqhéw@e‘st:hbml abdRe) so that its
(P use Jnt e met hods, or s of the invention.It
agﬁa‘%/f g ﬁﬁ‘ﬂ}’@c“%\ %Stl‘f?é’facﬁﬁée% nt of a medicanent of
the invention that should be applied to a wound
depends on a nunber of factors such as the biol ogical
C%IGP@&ITIIQ% osfra@emts o thei ihwdition taye S)ﬁtabh:eo hgantd ﬁn@scand)tmg\accelerated

whilf BEBERE BRFOH ronlilife'sialing Fing EBRES S o ALY s gy result from

traeid ﬂieréyel i@ ad Q@esﬁ‘iﬁddfcﬁﬁﬂgﬁtal ftasr (af %Sﬁs%é‘red Bbove) or as a
determ ni nlg a suitabl e therapeutic ambunt of

resiltipE awrsival argFations| (@de laser surgery on the cornea). In th1s case a preferred
medicament of the invention may be in the form of an eye drop.

Agents of the invention may be used in a range of “internal” wounds (i.e. wounds
ocourring within the body, rather than on an external surface). Thus for example,
medicaments in accordance with the invention may be formulated for inhalation for use in

wounds arising in the lungs or other respiratory epithelia.

Known procedures, such as those conventionally employed by the pharmaceutical
industry (e.g. in vivo experimentation, clinical trials etc), may be used to establish specific
formulations of compositions comprising agents of the invention and precise therapeutic
regimes for administration of such compositions (such as daily doses of the active agent

and the frequency of administration).



A) The half-life of the agent in the subject being

treated. B) The specific condition to be treated (e.g.
wa@ewraosmaundi ng or chronic wounds). C) The ageP©f/GBR@®7/000834

subj ect. The frequency of adm nistration will also be

i nfl uenced by the above-nentizgned factors and o

particularly the half-life of the chosen agent within

t b [ treated. Cen n. nedi ca
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aving a therapeutic effect. This may require
topigAklyl stration daily or even several tines daily.
Medi canents of the invention, may be adm ni stered by
any suitable route capable of achi eving the desired

Befufagadf fafth@r eaiple) ghovprefsrddeahdur® ofngd/ Rfive YA 'b@gazdmmlstered
reduci ng or inhibjti na scarring, but it is preferred

ﬁﬂﬁa‘? at‘ﬁ%urf?e?h digrpfrmpithelial dampge sresrbednithe dign of 5@ng/11nea1 cm of
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womnﬂmrtcnﬁrepﬂhehahhmhaga (tfadafinisessdrtopigaltpy be ef fected by
the admnistration of an agent of the invention by
injection at the wound site. For instance, in the case

Bpvafer BSPdmple, the total amount of an active agent that may be administered by local
injection to a wound or site of epithelial damage may be preferably be in the region of
50ng/100puL per linear centimetre of wound or cm? epithelial damage, given once a day
for up to three days, thereby proViding a total dose of 150ng/linear centimetre of wound

or cm” epithelial damage.

In the case of topical application to acute wounds or sites of epithelial damage, a suitable
amount of an active agent may preferably be in the region of 100ng/linear of wound or
cm? or epithelial damage, given once a day for up to 3 days, thereby providing a total

dose of 300ng/linear cm of wound or cm? of epithelial damage.

Without detracting from the above, the amount of an agent in accordance with the
invention required for the treatment of wounds or other sites of epithelial damage will
typically be within the range of lpg to Img of the agent administered per linear

centimetre of wound or epithelial damage per 24 hours, although this figure may be



wounds, agents of the invention may be adm ni stered by

means of intradermal injection. Thus a preferred
woredraetyent i n accordance with the invention cRPOPGB2®3/000834

an injectable solution of an agent of the invention

(e.g. for injection around the margins of a site of

epithelial danage or a site likely to be danaged).
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GERSAIFP R oRIpoditbAR l:grggﬂ%ﬁg \%ggg% of(’) ﬁfeaﬁ*lg@rﬁfon] s-gﬁglf‘g(? I@é]rgiuugirted such

the "Avention may a steri ress
theatwbén adshinddteradiyo bevarndd doncammation af deuagtnbof bétveen 0.79pM and

' f i thel.ial [ ted. It will b
0 ZbReBredEEa eRu R vundics eofheliaf erfesa s pghoved. Proferably the
ageA ey Sh GrAGRIAL & &inckitatioRY %@tbieﬂff‘eeﬁhp.%ld[ B&d @RﬁQﬁMgper linear
Is well tolerated by the patient and allows rel ease of
canhigetigent to t hewound. Such a vehicle is preferably
bi odegr adeabl e, bi oresol veabl e, bi oresorbabl e and/ or

An ageht of the invention (such as the peptide of Sequence ID No. 3) may be
administered at a concentration of between 0.79pM and 0.79mM. Preferably an agent of
the invention may be administered at a concentration of between 7.9pM and 0.079mM.
Most preferably an agent of the invention may be administered at a concentration of

between 0.79nM and 0.79uM.

Purely by way of example an injectable solution containing between 10pg/100uL and
100pg/100uL of an agent of the invention (such as the peptide of Sequence ID No. 3) is
suitable for application to promote accelerated dermal wound healing and/or inhibition of
scarring when administered as an intradermal injection and dosed with 100uL per linear

cm of wound margin.



non-infl ammatory. Medi canments and conpositions

conprising agents of the invention may be used in a
woeovhae49ad ways. Thus, for exanple, a conposi tPORHGBa7/000834

be applied in and/or around a wound in order to

pronote accel erated wound head i ng and/ or prevent,

reduce or inhibit scarring. If the conposition isto

btﬁ n’gc opfda Crg?rﬁ)rllnen%)“ %ét.d%gof %ﬁ%ﬁfze tlbeﬁ referr dchsages for

eut | acc | e ve
adhﬁmﬁteétﬁinl tM%'Wounﬂ'rh "bd inBhe fhgi@ibﬂ'n@/l‘@buEthOQng/loopL and 100pL
bi oconpati bl e, egradabl e, bi oresol vabl e and
of geeh 4 Wlummmtermqg@w i of weundwaigin.on, or a
nucl ei ¢ acid encodi ng such an agent (as conS|dered
further below), may be incorporated within a sl ow or
AgtatsayLahd ehv@aten demi ©e.ussliah slemoeescotteyated &voxﬁmalmlhag and/or
e glaced on or. inserted under the skin and the agen
preyient geduse O Aphibit pepyring ay @ monsthgrapy de-sdtyeush iseed rreﬁdlcaments of
EHER AR, AR L SRR R el the HRhion may be
usttd)umdsmbtdaabn Nﬁﬂljbtlhm komperels ror preatmérito forothe promotion of wound
ccel erated heal i ng and/ or prevention, reduction
hegling qf $57% |118H\A€16‘Pnsc§ h%% trepifent Phat chayhyp Beed as parts "of such
con%'iﬂa'h%H 'tl?e’réﬁiesaxgﬂ% RIS RESwRER oSSR A ddSh Hd et
adm ni stratlon of an agent or nucleic acid that woul d
normal |'y reqU|re frequent adm nistration (e.g. at
east otheé rout

| d

Thedaiergs e BREN B i trainbin At D anes WG s pBRedavention, and

paftiddtrs 8088 Rbmblidihs QPepli@estof BeglRhty IDPRbI $a3hiPBe tdvantageously
topical fornulation or a daily injection).

fomulated dnithe lpgﬁsettqqeofa@ evgar.ofThithsuganvea boa redueinggunerreducing

su %r /osrtar ai%éspﬂat%: é’ ogapho redre}éllvzéqgv;éet% ee\o/fge]%(wa@yl%segt g%(}]; sugars

maypbe rsé’l‘ébté@ feph,| ol arél @se Himied a0, the b torhPesihg vedtfob€Mmannose,
to a patient Wit hout the need to adm nister r epeat ed
trehaloge arghinesgemaniind ﬁaérﬁseaﬁmﬁmré@@msre aafl glieppe| Brefgred sugars

me@iﬂ%@w e?t!tédaﬁbﬁ”ché’%raglp Jf hifosk AXE %hﬁ&é*%e&l@axﬂfrgs of the

and a sul ceutlcal conmposition wo
inveation, drtkepirticuwarly those i 1n accordance with this embodiment of the invention,

may preferably have a pH of between 5 and 7.

It will be appreciafed that monomeric TGF-{ peptides may represent favourable agents to
be administered by techniques involving cellular expression of nucleic acid sequences
encoding such molecules. Such methods of cellular expression are particularly suitable
for medical use in which the therapeutic effects of the peptides are required over a
prolonged period, for example in contexts where it is desirable to augment over a period
of time an otherwise defective wound healing response. It is particularly preferred that
TGF-B monomers to be administered via cellular expression comprise peptides defined by

Sequence ID No. 3.

Many known methods of administering peptide agents of the invention to tissues such as

wounds have the disadvantage that it can be difficult to achieve sustained levels of the



of a solution, hi another enbodinent, the
phar maceutically acceptable vehicle is a solid and a
W@ 200v/aid9e6 conposition is in the formof a powdECT/GB2007/000834
tablet hi a further enbodi nent the agent of the
invention may be fornulated ®s a part of a
phar maceut i caI I y accept abl e transder mal pat ch. A solid

aggrﬁ g?légltn%a 1o]nI g\}%e eraﬁagrgggcﬁ Pger P%g%sr%an e%%nta W dm dbecause the
peﬁt(itleuﬁigdntszﬁlﬁ? hasel SREDBugivegenvso. fTHd Ba[lﬁhv@ bflehet fzents may be
npressi on aids, binders or tablet-disintegrating
sh%gmasnumhel @ﬁWaﬁﬁ®MTB®@ﬁuéﬁcapsul ating material. In
powders, the vehicle is a finely divided solid that is
in adm xture with the finely divided agent of the
I NVt i oDegtatatiainbe botedsbeardghatikef the invention is

m xed. W a vehicl e _having the necessary conpression
proﬁé}tléﬂ@Fﬁx§$WQﬁﬁ%gB BY¥tions and conpacted in

the g ap%l%ﬁ%%ﬁ& 8L 64 eﬁp%:h@ﬁ%? eRtrAefpfaf BlaBiSmolecules.
prefierably contain up to 9 Qg%o agent o}lthe

i nvention. Suitable solid vehicles incl ude for

cal ciu hos ha e, esi um ar.at e al c .
PR, pEioasch Horbrnte” spchRENCE gurae Refr oGt Btevention,
redRHYN 'oFYﬁlﬁMﬁbﬂ'df dbdifing |n@<‘M fEbd higintfdses iRActuitfle vehicle and are
exchange resins. L|qU|d vehicles may be used in

oﬂpn QFQEW ngasmompogm@n comppsing iflemagenteand the yelicles yysuliscussed, such
Veﬁﬁifg s (ﬁgefggaﬁ{ %-1%f¥aad CORP Qosilg%)l onﬁ b?(hl%&)%gable an& hr%ust not

dephas Gﬁﬁﬁuﬁxba@@ihle)agaﬁqﬁpit@ag@oﬁ inqmepl Nehéewdr St Satthftésbe difficult to
wat er, an organjc solvent, a m xture, of both or

Proyade iaiistaciors Vebicls dekdalipiing agants te tisayeswitlhraavqung o be treated.
vehicl e can contain other suitable pharmaceutica
addi tives such as solubilizers, emulsif ers, buffers,

A fablﬁ&'ﬁiem’atwiayéﬁ wiseie diean problents| cavidher obviptey enhstigated is to provide a

sus n ents, thlckenln ents, colours,
G HEDae yetFeEBUR apar, ofcinagent b e BrersSRY A glif oops troated by
meatt HRRIE ¢ )l es of liquid vehicles for oral and

par ent er al m ni stration include mater (partially

contai ning additives as above, cel I ul ose

D e e SerarRbR B8Rk aPRtirhg © i?ﬁ%ﬁMﬁﬁ%%l@%ﬁ@@iw%ﬁe&wdmg
aghRb YhiBld or @é&ﬁ%b&da&egviﬂgﬂh}é @@lefition may be varied or changed without
substantially affecting the sequence of the product encoded thereby, to provide a
functional variant thereof. The sequences of possible nucleic acids that may be used to
encode peptides defined by Sequence ID Nos. 1 to 3 will be readily apparent to the skilled

person, and suitable examples are provided as Sequence ID Nos. 4 to 7 respectively.

Gene therapy delivery systems are highly suitable for achieving sustained levels of an
agent of the invention at a wound over a longer period of time than is possible for most
conventional delivery systems. Agents of the invention suitable for promoting
accelerated wound healing and/or inhibited scarring may be continuously expressed from
cells at a wound site that have been transformed with the DNA molecule disclosed in the

ninth aspect of the invention. Therefore, even if the agent of the invention has a very



and their derivatives, and oils (e.g. fractionated
coconut oil and arachis oil). It may generally be
w@e@ae49edl t hat t he nedi caments or nethods of PEEGB2007/000834

invention utilise fornmulations in which nononelic

TG--bs, such as TGF- b3, are pt#ovided in the absence of

al cohol s. Such al cohol -free fornul ati ons may be

sP&t hhleH e : sites, (or .
ey (R b Eall g Aol GEUR 58y be contimuousy
exptesger Visiny thertieptdd tissiteur e.  For par ent er al

adm nistration, the vehicle can also be an oily ester

such as ethyl oleate and isopropyl nyristate. Sterile
Flithiethtbre, &dbne ligga | N TR E m
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(apghithareby ghe preest i thed imenpos) twithost dhe #@d to use conventional

Rahp ] Qcar b or_other. pharmaceuti cal |
Pacce g?g%%lgg%]? %%Jeﬂcgr?f %E‘?Sa d ?cﬂhﬁﬁd‘rl RHURGRES O creams that are contacted
withrthosbtihddns which are sterile solutions or

suspensi ons can be utilized by for exanple,
i ntramuscul ar, intrathecal, epidural, intraperitoneal,

Al 8lif8Res IR thedaBL corne r sybgut ane ,
BRI el ARUEOTBLE R BRI SHO SEBE: sporecute i
cipableaniebeing leypredded (agentthoUelivey ispyemt ik QRNIFY R 1o a patient) to
Ip[iegar ed ad%da st gl |l e solid conposition that may be
PIRFELT DeRfdsy BQHE‘E T dsuStepp cr@piising SefuaagenlRiNest Atto 31 The DNA
mukcid Hhe bk lcBni Mo [ r ropriat.e
sterile }?nj ecc?\gﬁeg wrrlgg?l?m&?%%i%e {é)g%é;f%%?ﬁtr FgLyng vector. The
VacHy wele ferectempde Pe anplasmigl todhiddershags USRBNSEREbinant vectors are
L ubri gﬁant S (?n.defr eservatives. In the situation

m?ﬁl‘i‘%?@% i gene fheyany Yo Vsigrs o g}eeipveawogé@rrﬂ'ar@formﬁg cells with

suitable MmN Amndl¥cur@ans of oral ingestion, it will be
appreci ated that the chosen agent will preferably be

an agent having an el evated degree of resistance to
' xanpl g, .the agen f the_invention _
SRR L e ISR AR —
vediescmap bd dadigned) suslo tHab 8le vieb@®r kall @u’t@ﬁoﬂ&&[ﬁf&@ﬁéﬁ?@iﬂ tle tnucleus of
of agents

tht he  di etf}{;i ve tract is reduced. Conpositi‘on
ot J1j thipesiss oflements sitighabidace HNse repliatidromaprienmtyiingl in the

re@ESBhEH Ab88r d éﬂ' {3}9 r inhibiti carrin

in the cor ng%?ﬁea Iﬂ\{/\bgﬂeg sé%ﬁaryl} Y @ﬁmayf offgigned SgCh that the
vector and recombinant DNA molecule integrates into the genome of a cell. In this case
DNA sequences which favour targeted integration (e.g. by homologous recombination) are
desirable. Recombinant vectors may also have DNA coding for genes that may be used as

selectable markers in the cloning process.

The recombinant vector may also further comprise a promoter or regulator to control

expression of the gene as required.

The DNA molecule may (but not necessarily) be one that becomes incorporated in the
DNA of cells of the subject being treated. Undifferentiated cells may be stably
transformed leading to the production of genetically modified daughter cells. When this is

the case, regulation of expression in the subject may be required e.g. with specific



trauma to the eye arising as a result of accidental
injury (as considered above) or as a result of
W@ oogiteale operations (e.g. |aser surgery on theCT/OBR@A)N00834
hi this case a preferred nedi canment of the invention
may be in the formof an eye4drop. Agents of the
i nvention may be used in a range of "internal" wounds
n t r
traéﬁcné) 1?1\{\? cg%g' sg %ﬁ%{ell)va&fmﬁs 12%54% Yvith ﬁgﬂ&f)l neﬂ?ﬁﬂoféfk which
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I'vo experinentation, clinical
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doses of the active agent and the frequency of
adm nistration). A suitable daily dose of an agent in

acgaordance with the i ti ahl
T SRR Dot Mokl Ge uaSasolsch, B 20Rinfect pithau it being
m&f biabedah tai vRtcRf FOE aistdn0g tHe PaNl sndlpdile ﬁlayai&gﬁcdif)orated within a
actors i ncl udi ng dﬁbUt not I|mted to) the nature of

hmﬁemﬁ 0B wites Roslislee temﬂfé&elﬁﬁ@ @FB’p‘P Aomolceﬁ eRAINRE tngerted into
t

sence o ors pre spo Ing to
pathologlcal scar or chronic wound formation. By way

of _exanpl e, the_anmount of an aciive t ht
TN Sblsr e b TR (B G5O SnEHar PafreeEhig Sonstection,
. [
iy SHBRBITE) SO b SR Bt Bl A, o
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100-.30 f
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admnistered daily'to a wound or site of epithelial
ordyrmajgefiamay be in the regi on of 50ng/linear cm of

Cellular expression of the agent of the invention may be by cells at the edge of the
undamaged area surrounding the wound, or may alternatively be by cells therapeutically
introduced into the wound (for example cultured endogenous or exogenous cells involved

in the wound healing response).

It will be appreciated that cells that are to be introduced therapeutically to promote
accelerated wound healing and/or prevention, reduction or inhibition of scarring may be
manipulated ex vivo such that they express increased levels of an agent of the invention,
and then introduced into the wounded area. Such cells may preferably be cells cultured ex
vivo for use in the preparation or manufacture of artificial skin or skin substitutes to be
used in the promotion of wound healing. The cells may more preferably be autologous

cells, although it will be appreciated that any suitable cells may be used.



wound or cnR epithelial damage (if adm nistered by
injection), or OOng/ |linear cmof wound or cm
wepiovheids@l danage (if adm nistered topically)PCBEBNEY/000834
of exanple, the total anmpbunt of an active agent that
may be adm ni stered by |ocal 4njection to a wound or
site of epithelial damage may be preferably be in the
regi on of 50ng/ 100niL per linear centinetre of wound or
cn? epithelial damage, given once a day for up to
Actordinghiayis o delventediyh prmuet of (g avedionl 1696 e pfovided a medicament
150n /I| ar centinetre of wound or cn? epithelia
Rt lflﬁléc 5&@ Xprest gpiagent oigpe peasentoRvendionc uSuch cells may
pﬁé@éiﬁlﬂ? %re%'éﬁ%n&ﬁer‘?@l‘éb%? al damage, a suitable
anoun an active agent may preferably be in the
region of ICCnglllnear of wound or cn® or epithelia
gnce a for up to 3 days, thereb
B Srior o SR TE SuBethy ot ABontiof e levﬁnapnmé e sffected by
meHd (ﬁf th@ Eﬂcb&ﬁirétﬁin danaesis WAl .d8d E rlﬂe ef;ﬁr@b%&? of agents
above, the anount of an agent in accor e
syifablerfor e in aenordande with thviaventaat ment  of vvounds or
other sites of epithelial damage will typically be
within the range of Ipg to I ng of the agent
adm ni stered per linear centinetre of wound or
epi thelial damage per 24 hours, although this figure
may benodified upwards or downwards in response to the
factors outlined above. The agent may preferably be
provided in the formof a Ipg/I 0O nL - [ ng/l OO
solution of the agent, and | OOnL of such a sol ution
adm ni stered per linear centinetre of wound or
epi thelial damage over a 24 hour period. The agent nmay
nore preferably be adm nistered as a | Qpg/ I COnL -
| OOmg/ | OOl sol ution with 100nm. of such a solution
adm ni stered per linear centinetre of wound or
epi thelial damage over a 24 hour period. Mst
preferably the agent nay be adm nistered as a
I ng/ 1 OOl |1 OOOng/ | COnL solution with | OQOnl of such a
sol ution adm nistered per linear centinetre of wound
or epithelial



damage over a 24 hour period. Generally, conpositions
conprising agents of the invention should be

wo ooombde@sed such that when admni stered to a WeCmGB2a007/000834
concentration of the agent of between 0.79pM and
0. 79nM per linear centinmetre ® wound or epithelia
damage is achieved. Preferably the agent may b e

Thie Gy éteidn akilc AR Het futhbofScAbed8) WBE of!
0.079MM per linear centinetre. A% agenteoPMngth reference to the

foliRrdng experimentd psetoedie apbyudics and ttBegoenpmyin® Mgure8jn which:
may be adm nistered at a concentration of between
0. 79pM and 0. 79mM Preferably an agent of the
Figure b tiilaytrates Yhedr@saltra fofipafiSsh GHmendhRiHcOMd@hR f@¥hns of TGF-63
bﬁ@ﬁf§8.7'9pM and 0. 079mM Most preferably an agent of
by RS- RSk ymdlar et reficed andnaredaepdagonditionsicent r at i on
of between 0.79nM and 0. 79mM Purely by way of exanple
an injectable solution containing between | Qog/| COnL
Figue £ @Swmiut Gentempfatanseddenposifioritof MéBinabWo(dsCdh @®erimental
the peptide of Sequence ID No. 3) is suitable for
r&'zﬁipl ication to pronote accel erated dermal wound
heal i ng and/ or inhibition of scarring when
adm ni stered as an intradermal injection and dosed
Figura3 puameriprsitrepiments adnmmisteretoroundrsitesiof expthimentabaimals;
of a nononelic peptide of Sequence.ID No. 3, preferred
dosages for adm nistration to a wound nmay be in the
Figegs 0hoivs lra@ilth @Puibscs i Ot & Mys AR W ddline Obs ﬁiépzﬁ)p@arance of
sol ution adm ni stered per |inear cm of vvoun§ mar gi ri.
expsEieatad wounds frepjesivith monampetie ondiorbricd @F-63pt e
accel erated wound heal ing and/ or prevent, reduce or
inhibit scarring as a nonotherapy (e.g. through use of
Figecti £ aurmintmises frebtientsudaiihis@fedatb Gtfthd sibd STRBEHMEAN dnlifals;
nmet hods or nedi canments of the invention nay be used In
conmbi nation with other conpounds or treatnents for the
i td ' arel.nbibition,
2 P 2 BRI 1 15RO Bt e apppprance of
experimental scars treated with monomeric or dimeric TGF-{3;

Figure 7 shows representative macroscopic images showing the appearance of

experimental scars 70 days after wounding;

Figure 8 representative microscopic images showing the structure of experimental scars

70 days after wounding

Figure 9 illustrates production of TGF-33 monomers by successfully transformed host

cells;

Figure 10 illustrates generation of dimeric and monomeric TGF-33 under experimental

protein refolding conditions; and



conmbi nation therapies will be well known to those

skilled in the art. The inventors have found that
wored7aetyent s i n accordance with the present i nRENGBRIV7/000834

and particularly those conprising peptides of Sequence

I D No. 3 may be advant ageousdsy formul ated in the

presence of a sugar. This sugar may be a reduci ng or

R O L —
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with this enbodi ment of the |nvent|on nmay preferably
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hat

el HERATELLE of BN HpBRR L ERoRe RAPLARE Septides, of the TG4
isofforus] wnd PNAe lehodding dlepac&sfslfmgrmt Kmﬂmhhi typacT@F- 63 and the DNA

sequences. encodi,ng such nol ecu Such_ et hods
seqgHIeS L DY B Db B Sy TG PR G o oF T isoforms
suitBH ©ausdi@ctitdaiieGhtd e 1ﬁdéﬁﬁé}BeUt ic effects of the

peptides are required over a prol onged period, for

exanple in contexts where it is desirable to augnent

over a period of tinme an otherw se defective wound

healing response. It is particularly preferred that

TGF-/3 nononers to be administered via cellular

expression conprise peptides defined by Sequence ID

No. 3. Many known nethods of adm nistering peptide

agents of the invention to tissues such as wounds have

the di sadvantage that it can be difficult to achieve

sust ai ned | evel s of theagent of the invention at the

treatnment site over the course of even a few days

because the peptide agents nmay have short half-1lives

in vivo. The half-lives of the agents may be short for

a nunmber of reasons which include: (i) Degradation by

prot eases and the |ike.



(ii) Cearance by binding proteins. (iii) Binding and

inhibition of agent activity by extracellular matrix
wodgawmes. Furthernore, agents used to pronot BCT/GB2007/000834

accel erated wound heal i ng and/ or prevention, reduction

or inhibition of scarring negd to be adm nistered in a

sui tabl e vehicle and are often provided as a

A LS the agent and the vehicle. As
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non-i nfl ammat ory, bi oconpati bl e, bioresorbable and
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HRN R B B SRSt b e itan Hgtarme! EBucHughucteotide
se@lienich _eotﬂlh? 1Ghe RNAHRATGRY RRtive iR gRIeAN iH8Avn in Sequence ID No.

functional variant thereof. The sequences of possible
7-nucl ei ¢ aci ds t hat may be used to encode peptides

defined by Sequence ID Nos. 1 to 3 wll be readily

apparent to the skilled person, and suitable exanples
1.2r e (DNAIGEAra&gonSequence | D Nos. 4 to 7 respectively.

q§ erapy delivery systens are_highly suitable for .
Taf H’ﬁ&éi Suman frcisipua) ayoynd (taken dayehpossivounding) was treated with
1) O : a . De R 1 t
O B Ebip), ¥ ol By PeorREREGBRIIER, Ugld Tl P s
teraglete, SDOIA fdreacinubtiteithee sndntiablia TOF-Gisofonhk g, TGF-81, TGF-32

ated wound, healin d/or, inhibited scarring .
anﬁx@%%% B FEE By 3&{?@% JeenscripresRelymemse £ hgReection (RT-
P@t 3 \V) . 1 it DNA 1

SUL L ek PRGBS PRt R TOBA € Reon
KiThkiSedpo(Saratepent). idne hecragant o6fRNAewhNYedyd &N 50@5 F a solution
veryshort half-life in vivo, therapeutically effective

cog%:@@st@m@RgggﬂR bﬁ@r,dedeNﬂ“BmﬁsﬁlyM MgCl,, 1uL StrataScript
reverse transcriptase, TagPolymerse 2.5 units, 0.4uM Sense primer (Figure 1), 0.4uM
Anti-Sense primer (as shown in Sequence Information). The reaction was placed in a
thermal cycler (Hybaid PCR Expresses) and run under the following conditions: 30min at
45°C, 10min at 95°C, then 40 cycles of 95°C for 30 sec, 65°C for 1 min and 72°C for 1
min. Final step of 72°C for 10 min. PCR samples were run on 2%(w/v) agarose gels to

verify band size and purified using Wizard PCR Prep Kit (Promega).



expressed fromthe treated tissue. Furthernore, gene
therapy delivery systems may be used to provide the

wobeldecul e (and thereby the agent of the i NRENGBRIVY/000834
wi thout the need to use conventional pharnaceuti cal
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that are contacted with the wound. A suitable gene
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reconbi nant vector. The vector may for exanple be a
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functional elenents. For 1Insta , i nant” vect or
pasRympd tojloshtg iebahes oarttainingtantingerty dbe dinalvilbhesautre rapovaniap yind their
repli e in the.nucleus of the cell. In this case,.
I FE AREC Pt it o En S pe preip SRty gt (Riagen). The
Phinighatpmakanals Kamptind kALY il 1210 TAC GacTOA

Cla dide GAnd) e dibérménatorPiisem(’’ €80T AGNTAJI EGETAAGAG G-3°).
the genone of a cell. In this case DNA sequences which

favour targeted integration (e.g. by honol ogous

1.4ecomn@mrhmﬂ)na{nq@ﬁ§mg§1bl e. Reconbi nant vectors nay
al so have DNA coding for genes that nmay be used as

1051 &6t 2hper whrafenlasniid DNA ancoding fop rahestthe THBF-B isoforms (from
' f h '

ST 5 oG IaiBIL 0b cBlh (45 CRAFERL b lbPLRACDES) pLysS

SifgBEm a8 1?\3#’&%&9: Aﬁ@le%% AR &AY e dRYat gg&'ﬁ{kg@ %sr jngubation for 30

necessar|l e'one t ecomnmes |1 ncorpora
sec at 42°C in a water bath. 100uL of Psi medium was added to the cell/plasmid mixture

and shaken at 37°C for 90 min. 50yl and 100ul aliquots were plated onto LB agar plates
containing 100 pg/mL Ampicillin (Sigma) and incubated for 18 hours at 37°C. Single
colonies were cultivated and frozen cell stocks generated and stored at -80°C. Plasmid

DNA was analysed from cells stocks to verify correct transformation.

1.5 Expression.

Ampoules of frozen E.coli cells that transformed with each of the TGF-g isoforms (from
Section 1.4) were recovered and inoculated into baffled Erlenmeyer flasks, containing
100mL of LB media and 100pug/mL of Ampicillin. The flasks was incubated with shaking,
overnight at 37°C. 5mL of this overnight culture were added to 2-litre Erlenmeyer flasks
(500mL of LB media/amp) and incubated with shaking at 37°C. 2mL Broth samples were
taken hourly to track growth and TGF-8 isoform expression (post-induction). Growth was
determined by measuring absorbance on a spectrophometer, at a wavelength of 600nm.
When the absorbance measured 0.6 Abs the cells were induced to express the TGF-
isoforms by the addition of Isopropyl B-D-Thiogalctopyranoside (IPTG, Sigma) to a final



DNA of cells of the subject being treated.
Undifferentiated cells may be stably transforned
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treated by transfection, infection,” mcroinjection,
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exanpl e cul tured endogenous or exogenous cells
i nvol ved in the wound heal i ng response).

1.7 Solubilisation of Inclusion bodies

The pellets from Section 1.6 were re-suspended in 40mL of 8M Urea 1%(w/w) DL-
Dithiothreitol (DTT) and disrupted in a Heidolph Diax 900 homogeniser. The suspension
was covered and left stirring for 1 hour to solubilise the inclusion bodies and reduce TGF-
B isoforms to their denatured monomeric form. The suspensions were then centrifuged at
12,000g for 30 min at 4°C. The supernatants were dialysed to exchange buffer from 8M
Urea (ICN Biomedical) to 10%(v/v) acetic acid. The E.coli proteins that were soluble in
the 8M urea precipitate out of solution when the buffer is exchanged to 10%(v/v) acetic
acid. 1%(w/v) DTT (Sigma) was added to the suspensions, covered and left stirring for 30
min to reduce any disulfide bonds that may have formed between TGF-8 monomers
during the buffer exchange. The suspensions were centrifuged to separate the soluble and
non-soluble proteins. Samples were taken from Urea solubilisation and buffer exchange

steps (acetic acid soluble and non-soluble material), and then analysed using SDS-PAGE.
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solution was covered with Parafilm, which was punctured to allow oxidation of the

monomeric proteins and left stirring at 8°C. After 144 hours the solution was centrifuged
at 15,000g for 40 minutes to remove the precipitate formed and the pH was adjusted to

pH 3.5 with glacial acetic acid.

1.10  Purification of Refolded Monomeric Proteins
The resultant refolded TGF-8 material was then further purified using standard
chromatographic techniques followed by concentration of the relevant fractions (i.e.

containing monomeric TGF-{ proteins) by ultrafiltration prior to characterisation.
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2.0CCONIRITROWHA RAETERISATION) O FRETRES SIONOMERNPLES
1. METHODOLOG ES FOR THE PRODUCTI ON, REFCOLDI NG | AND .
2. bR NyeRrdupingrandsRedycingV/ SRS ARBTrnpkysis. of nukified: mgaomeric
Seun@F_zés&DNA sequences encoding full-length TG-/3
proterns are shown as Sequence ID Nos. 4 to 6.
Full -1 ength TG--/3 proteins consist of a signal

ptide (shown in italics), pro-peptide (shown in
2'gi1ld) as M@ﬁ%"das the active fragnment (shown in nornal
PRl v

T R R PRI P8 dlchlipe pgity and
mdlecular mass. 3pg of purified TGF-33 monomers (reduced and non-reduced samples),
3pg dimeric TGF-B33 positive control (reduced and non-reduced) and 10uL Invitrogen Mark
12 molecular weight standards were loaded onto a polyacrylamide gel (10%-20%(v/v)
gradient of Acrylamide). Once the electrophoresis was complete the gel was stained with

Coomassie Blue.

2.1.1.2 Results

The results of non-reducing and reducing SDS-PAGE analysis are shown in Figure 1, and
illustrate that dimeric TGF-~33 ran to expected positions on the gel (~13kDa for reduced as
monomers and 25kDa for the non-reduced samples). The monomeric TGF-3 ran to the
expected ~13kDa (12.5kDa theoretical) position on the gel for reduced and non-reduced
samples. No additional protein bands were detected by Coomassie Blue Staining, which has

a sensitivity of approximately 1ug of protein.



7. 1.2 cDNA Generation Total RNA from a human
i nci si onal wound (taken day 5 post-woundi ng) was
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decomposition was employed to fragment peptide ions to render sequence information.

2.1.2.2 Results
The amino acid sequence analysis confirmed that the TGF-83 ‘wild-type’ monomer had

the expected amino acid sequence (corresponding to Sequence ID No. 3).



CTA TAG GG 3') and T7 terminator priner (5 -GCT AGI
TAT TGC TCA GCCG G 3'). 1.4 Transformation and d oni ng.

WO 20mM1049%0© ng per m ) of plasm d DNA encodi ng POT/GBa@hM/000834
of the TG~ isoforns (from Section 1.3) was added to
ImL of cold (40C) conpetent s coli BL21 (DE3) pLysS
Singles(tm cells (Novagen). After 20 mn the cells
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50mM and 1 O0OM aliquots were plated onto LB agar
pl ates containing 100 ng/nL Anpicillin (Si gne) and
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TG--/3 i sof orm expression (post-induction). Gowth was
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absor bance neasured 0.6 Abs the cells were induced t
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sample from each treatment group (Figure 3) was injected intra-dermally into marked

wound positions A and B (except rats receiving no treatment — “naive”). At wound
positions A and B full thickness lem long incisions were made with a No. 11 scalpel
blade. All animals were caged separately. After 24 hours the animals received a second
dose of sample. After 3 days wounds were photographed and analysed using a
macroscopic Visual Analogue Scoring system (modified from Beausang, E e al. 1998).
Statistical analysis of the data was performed using Mann Whitney U/Student T tests. A

value of p<0.05 was considered significant.

2.2.1.2 Results
Incisional wounds were examined after 3 days using macroscopic VAS system (see
Figure 4). On this ten-point scale a score of 0 represents a well-healed wound and a score

of 10 represents a very poorly healed wound. Data shows that:
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pH 8.3 at roomtenperature before being centrifuged
for 40 mn at 15,000g. 1.7 Solubilisation of Inclusion
bodi es The pellets from Section 1.6 were re-suspended
in 40 of 8M Urea |%wWw DLD thiothreitol (DTT) and
di srupted in a Heidol ph Diax 900 honogeni ser. The
suspensi on was covered and left stirring for 1 hour to
sol ubilise the inclusion bodies and reduce TG~ b
isofornms to their denatured nononeric form The
suspensi ons were then centrifuged at 12,000y for 30
mn at 4C. The supernatants were dial ysed to exchange
buffer from8M Urea (ICN Bionedical) to 10%v/v)
acetic acid. The E.coli proteins that were soluble in
the 8Murea precipitate out of solution when the
buffer is exchanged to 10%v/v) acetic acid. |%w v)
DIT (Sigma) was added to the suspensions, covered and
left stirring for 30 mn to reduce any di sul fi de bonds
that may have forned between TG--/3 nononers
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3.5 with glacial acetic acid.
After macroscopic analysis, the wounds were excised and placed into 10% buffered saline

before being processed for histological assessment into wax blocks. The wax blocks were
cut into Spm serial sections and placed on slides. The slides were stained with Massons
Trichrome and analysed. Statistical analysis of the data was performed using Mann
Whitney U/Student T tests. A value of p<0.05 was considered significant. Representative
examples of the microscopic appearance of scars produced as described above are shown

in Figure 8.

2.2.2.2 Assessment of Day 70 Incisional wounds using Macroscopic VAS
Incisional wounds were examined after 70 days using a macroscopic VAS system. A
score of 10 indicates a bad scar and a score of O is normal skin. The results of VAS

analysis of the day 70 wounds are summarised in Figure 6. This shows that:
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resultant refolded TG--/3 nmaterial was then further
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nmononers and 25kDa for the non-reduced sanples). The
mononeric TGF-jS ran to the expected ~13kDa (12.5kDa

wo b@oneical ) position on the gel for reduced PETGB2007/000834
non-reduced sanples. No additional protein bands were
detected by Coomassi e Bl ue S$sai ni ng, which has a
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"w d-t%g)e' nononer had the expected am no acid

sequbere 5P%rrespondi ng to Sequence ID No. 3).2.2

g:_ ’1!?10@/ ﬁi‘o%ﬂﬁ%egit Iﬂﬁm}ﬁlﬂm%ew iﬂ{eﬁi\f ol

incubating the growth factor in the solution until dimeric biologically active growth factor

is formed.

EXPERIMENTAL:

3.1 c¢DNA Generation

Total RNA from a human incisional wound (taken day 5 post-wounding) was treated with
DNA-Free (Ambion) to remove any contaminating DNA. Using total RNA as a template,
TGF-B3 cDNA was generated by Reverse Transciptase-Polymerase Chain Reaction (RT-
PCR). The RT-PCR master mix was prepared from Brilliant® QRT-PCR Core Reagent
Kit, 1-Step (Stratagene). One microgram of RNA was added to 50pL of a solution
containing: One-step QRT-PCR buffer, 0.2mM dNTPs, 3.5mM MgCly, 1uL StrataScript
reverse transcriptase, Taq Polymerse 2.5 units, 0.4pM Sense primer (5° GAT ATA CCA
TGG CTT TGG ACA CCA ATT ACT ACT GC 3°), 0.4uM Sense primer (5’-CAG CCG
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The purified cDNA and plasmid fragments were ligated using T4 ligase kit (Novagen). The
ligated cDNA /plasmid was transformed into HMS174 (DE3) (Novagen HMS174 (DE3)
transformation kit). The transformants were selected by plating on Luria broth (LB) agar
plates containing 50ug/ml kanamycin (Invitrogen). Three clones were selected for

restriction digest and/or expression.

3.3 Clone Screening for Product Expression

Clones were grown in shake flask cultures of half strength ‘Terrific Broth’ (6g/L phytone
peptone (Becton Dickinson), 12g/L yeast extract (Becton Dickinson), 2g/L. glycerol (JT
Baker), 1.16g/L potassium phosphate monobasic (JT Baker), 6.25g/L potassium phosphate
dibasic (JT Baker), QS to 1 Litre with distilled water) and induced in exponential phase at
ODgoo between 0.65 and 0.85 with 1mM isopropyl beta-D-thiogalactopyranoside (IPTG).
Post—induction samples were taken 3 hours after the addition of IPTG and analysed by
sodium dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE) for product

induction and expression. Clones 1-4 pre/post induction sample aliquots and Mark 12



2.2.1.2 Results Incisional wounds were exam ned after
3 days using nmacroscopi c VAS system (see Figure 4). On

W Ri03/104986 poi nt scal e a score of 0 represents BCT/GB2007/000834
wel | - heal ed wound and a score of 10 represents a very
poorly heal ed wound. Data shgws that: Treatnent with
50ng/ 100 L or 1OOng/1 QO L of "wild-type' nononelic
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Scarrlng (Day 70 Incisional Wunding). 2.2.2.1 Method
Mal e rats (Sprague Dawl ey) were anaesthetized with
Hal ot hane and their backs shaved. Wundi ng positions
were marked using a standardi sed tenplate with skin
marki ng i nk as shown in Figure 5. Sanples were dil uted
in sterile vehicle buffer containing 0.25M Ml t ose
(Sigm), 0.002% (v/v) acetic acid and 0.33% (Vv/vV)

| sopropyl Al cohol to concentrations outlined in the
Table of Figure 5. Al sanples were filter sterilised
and endotoxin free. Four rats were used for each
treatnent group. OO L of sanple fromeach treatnent
group (Figure 5) was injected intra-dermally into

mar ked wound positions A and B (except rats receiving
no treatnment - "na ve"). At wound positions A and B
full thickness Icmlong incisions were nade with a No.
11 scal pel blade. Al animls were caged separately.
After 24 hours the animals received a second dose of
sanple. After 70 days scars were phot ographed and
anal ysed using a macroscopi ¢ Vi sual Anal ogue Scori ng
system (nodi fied from Beausang, E et al. 1998).
Representati ve exanpl es of the



macr oscopi ¢ appear ance of scars produced as descri bed
above are shown in Figure 7. After macroscopic

wW@rageioss t he wounds were exci sed and pl aced Pet/GB1@%100834
buffered saline before being processed for
hi st ol ogi cal assessnent i ntogwax bl ocks. The wax
bl ocks were cut into 5nm serial sections and placed on
slides. The slides were stained with Massons Trichrone
and anal ysed. Statistical analysis of the data was

3.40er Rbrmdcdpitddk Mann VWi tney U Student T tests. A
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exanined after 70 days using a macroscopic VAS system

anghtheg stosedat -4GCi ndi cat es a bad scar and a score of 0 is
normal skin. The results of VAS analysis of the day 70
wounds are summarised in Figure 6. This shows
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wounds (p<0 01). 3. DEVELOPMENT OF PREFERRED CONDI TI ONS
FOR THE PRODUCTI ON OF BI OLOG CALLY ACTI VE MONOVERS The
136nvéh¥dﬂbﬂﬂHVestigated whet her or not inproved nethods

Asliéggef g%%@rtﬁ%sn %ﬂl% é&lgé&%ﬁ 81%[%1‘?!14 ti?&hé YPfrozen stock

(f820288Bti6n 1354) \R/dtsuﬁbdxﬁddveﬁldoihoédkﬁe(ﬁbmd) IaCZaLitmrbafﬂed Edenmeyer flask,

met hods of the invention to the re- f d|n nononme
coBpiTEE PGB oLAaed ey Ftssss s anqgIa. AL yeast

ex{rgcqgfe%{o% 151%1%330%),]1%&& ﬁ@ﬂs{&”ﬁaﬂ 99(? l@é/L %Wcéxfol/(s{&nat) hed 50pug/mL of
kanamycin. The flask was incubated with shaking at 37°C and 200rpm and sampled
periodically to measure ODssp. When the OD of the culture reached 3.21 U/mL (after 7
hours) the cell broth was used to seed a 150L fermenter (100 L working volume).

3.7  Fermentation

Nine hundred millilitres of cell broth (from Section 3.6) was used to inoculate a 150 L
fermenter (WHE) containing 90 L of Batch Culture Media (0.6g/L KoHPO,, 0.4g/L
KH,HPO, 1.25g/L NH4SO4, 12g/L HY-Soy, 24g/L yeast extract and 10g/L glycerol). The
fermentation operating parameters were controlled as follows: temperature set point, 37°C;
pH set point, 7.0 (maintained using 4N ammonium hydroxide and 4N phosphoric acid), and;
dissolved oxygen (DO) initially calibrated to 100%. The vessel head pressure was 7 psi, and
the agitation and airflow were 200-400rpm with one volume of air per volume of medium
per minute (vvm or slpm), respectively. DO was maintained above 20% by adjusting the

fermentation set point parameters in the following priority: Agitation (max 400rpm), aeration



correctly refol ded nononers were investigated (3.13).
These studies lead the inventors to realise that
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Sense prinmer (5 -CAG CCGGAT CCG GIC GAC TCA GCT ACA
cemtrrrifugq@easm@qra@@at)w OfMerppeansk 3 Bowwals of Bditesg pepman and cell slurries
coﬁ %dml cycl er (Hybaid PCR Express) and run under the
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40 cycl es of 950C for 30 sec, 65C for 1 mn and 72C
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The fermentation cell paste (from Section 3.8) was diluted 1:5 with Lysis Buffer (6.1g/L
TrizmaBase(Tris), 3.7g/L ethylenediaminetetraacetic acid(EDTA), 58.44g/L° NaCl and
10g/L Triton X-100, pH 8.0) and re-suspended using a hand held homogenizer. The re-
suspended cell paste was passed twice through a high-pressure homogenizer (parameters:
pressure, 10,000 psig; flow rate, 450mL/min; and temperature, 15°C). The homogenised
cell lysate was then centrifuged (bucket centrifuge, fixed-angle rotor) at  5,000xg for
20minutes at 4°C. The supernatant was discarded leaving insoluble (inclusion bodies)
TGF-B 3. The inclusion body (IB) pellet was re-suspended in Wash Buffer (6.1g/L Tris
and 3.72g/L EDTA, pH 8.0) using a hand held homogenizer and centrifuged (5,000 x g
for 20 minutes at 4°C).

3.10 Inclusion Body Solubilization

The sediment from Section 3.9 was diluted 1:10 with Solubilization Buffer (6.1g/L Tris,
15.4g/1. DL-dithiothreitol(DTT) and 360.4g/L urea, pH 8.0) and re-suspended using a
hand held homogenizer. The suspension was covered and left stirring for 60-75 minutes,

at room temperature to solubilize the inclusion bodies and reduce TGF-B 3 to its



verify band size and purified using Wzard PCR Prep

Kit (Promega). 3.2 Vector Coning and Host Cell
wae@ngbéeuérat i on. The pET-24d vector is derivedPET/GBR007/000834

pBR322 vector and contains a T7 pronoter under Lac\JV5

control and a kananycin resigtant marker gene. The

TG--/3 3 cDNA fragnments (generated in Section 1.1)

A TR b PSS 0.9 v
NaIT A cekichciewaibre Baddbgfiod W sE@lianct B abaBhinkfesa 15 L

reaction (Nucl ease Free Water, Novagen) at 37/0C for 4
h_ours One mcroliter of pET- 24d pl asm d (Novagen) was

e. int S manney... The di gested cDNA and t he
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(Nova en The purified cDNA and Iasmdfra ment s
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CO]E%%%S %eér?ﬁhé glzlt\ﬁB%Eﬂeapr ans {M—l?lcgil(l\{)% lI?Ié]F membrane

(Millposd Relicont K00EDE, Iﬁgérﬁcdtﬁﬂcdﬂ)alcﬁb abtereg \C)nThécJéllaﬁﬁbd TG&? 33 was

LB) . ag pl ates cantai nin nL kanany
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e r
(Mlﬁﬁeéénl:;%h&%o ?é ﬁ&q 4 creggﬁglgeg%ajgﬁlo'g()egth% r@g)@@ was then washed
inséhrakwaolﬁmesskf Su]ubﬂrseisomBu‘r‘faﬂ 6.5/ divgt S 4gar DfI‘fn ancBB@ﬂ #g/L urea,
}feQ'SﬁL phyt one peptone (Becton D ckinson), 12g/L yeast
‘act (Becton Dickinson), 2g/L glycerol (JT Baker),

1.16g/ L potassi um phosphat e nonobasic (JT Baker),

6. 25¢g/ L pot assi um phosphate di basic (JT Baker), Q@ to
3.12 LiRe-foldSereedingtMiatwid1wat er) and i nduced in

tjal phase at OD6QC0 between 0.65 and 0.85 with
3%?2@&”2”@ bet a- D-t hi ogal act opyr anosi de (JJPTGQG.
TERBLF hrothite EdentSAMR S8riReT MatciikPRod SwHbS 1aDtwEs dldatified using
addi t| on of | PTG and anal ysed_ by sodi um dodecyl sul fate

theBCyRETY Proiriaciygay (BioBed} bpwoiustion paibSPREACE.gFoomassie Blue
Stﬁﬁl?l%ua?lh densitometry. The TGF-Beta 3 material was diluted into a series of refold

buffers (See Tables 1 and 2). 1mL samples were taken daily over a 6-day timeline and
analyzed under non-reducing conditions using SDS-PAGE. Sample aliquots and Mark 12
molecular weight standards (Invitogen- molecular weight range 2.5-200kDa) were run on
NuPAGE® Novex 12% Bis-Tris Gels, 1.0mm (Invitrogen) for approximately 40-50
minutes at 120milliAmps and 200 Volts. The protein samples were then
electrophorectically transferred to nitrocellulose membrane (Invitrogen) using a Novex
Blotting apparatus (Invitrogen). The membrane was blocked with 5%(w/v) skimmed milk
powder, 1% (v/v) polyoxyethylenesorbitan monolaurate (Tween 20;Sigma) in phosphate
buffered saline (PBS). The membrane was washed (PBS, 0.1%(v/v) Tween 20) and
incubated for 1 hour in primary antibody (Anti- TGF-6 3, MAB643(R&D systems)
diluted 1:500 in PBS and 0.1(v/v) Tween 20). Following incubation with the primary
antibody, the nitrocellulose was washed in washing buffer (PBS, 1% (v/v) Tween 20).
The nitrocellulose was then incubated for an additional 1 hour in the secondary antibody

(Goat anti-mouse 1gG conjugated with alkaline phosphatase (Abcam PO397) diluted



i nducti on and expression. Cones 1-4 pre/post

i nduction sanple aliquots and Mark 12nol ecul ar wei ght
wae@ndesdds (| nvitogen- nol ecul ar wei ght range PCT/GB2007/000834

2.5-20CkDa) were run on NuPACGE(r) Novex 12% Bis-Tris

CGel, 1.0nm (Invitrogen) for gpproximtely 40-50

m' nut es at 120m' I I i Arrps and 200 Volts and then st ai ned

proteln whose size is, betwe
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h
(o HEES 20 oRRE AetonifE S W it Bl S A ool o lkatine
Phgupbttasan(Psodega)ozen Cel | stock Cl ones 1-4 were grown in
shake flasks in half strength Terrific Broth to an
OD600 of approximately 1. and stored as gl ycerol
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brot h was i quoted i nto x 2mL cryovials (wh
spesmst ai ned 0. 3nL of glycerol) and then stored at -7OC.
3.5 Sequence Confirmation of TG--Beta 3 Gene. Sanpl es
of the cultures used for frozen cell stocks were taken
before the addition of glycerol and used for plasmd
i solation using a Qagen MniPrep Kit. The isolated
3. 18\ 2%Remlts was sequenced and verified using a T7 pronoter
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d1f&:r§1t82p@hrﬁkﬁtilwbﬁd1t1éﬁsd one 2 expressed the highest
amount of TGF-Beta 3 protein an anpoul e of frozen
stock (from Section 3.4) was recovered and i nocul at ed
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conditi@rsnis, i16n26,)37, 22043 anbédt preduded cofrBetyt wiold &imesio)GF-Beta
| Og/ LNaCl (Sigma) and | Og/ L glycerol (Sigm) and

3. 50mg/ mL of kanamycin. The flask was incubated with

shaking at 37C and 200rpm and sanpled periodically to

measure OD550. When the OD of the culture reached 3.21

1. |_vm_ (QaVMerZ Eytoobexg)amine) c@hﬁnebmlﬁlrﬁlc wagid uéﬂéﬂESb Sod geduced

Eég?lg,t 8 41n§\71‘ ox1d* se\goéfl(ﬁat one kégg()i) 0’3 12mg/mL TGF-Beta 3, pH

9.5 at 2-8°C (Experimental condition 12).

2. 30mM Taurodeoxycholate, 0.7M CHES, 2mM GSH, 0.4mM GSSG,
0.12mg/mL TGF-Beta 3, pH 9.5 at 2-8°C (Experimental condition 19).

3. 1M NDSB-201, 2mM reduced glutathione (GSH), 2mM oxidised Glutathione
(GSSQG), 0.12mg/mL TGF-Beta 3, pH 9.5 at 2-8°C (Experimental condition 36).

4. 0.7M CHES, 2mM reduced glutathione (GSH), 2mM oxidised Glutathione
(GSSQ@), 0.12mg/mL TGF-Beta 3, pH 9.5 at 2-8°C (Experimental condition 37).

5. 30mM Taurodeoxycholate plus 1M NDSB-221, 2mM reduced glutathione
(GSH), 2mM oxidised Glutathione (GSSG), 0.12mg/mL TGF-Beta 3, pH 9.5 at 2-8°C

(Experimental condition 42).



Ni ne hundred mllilitres of cell broth (from Section

3.6) was used to inoculate a 150 L fernenter (VWHE)
w@onvad4mang 90 L of Batch Culture Medi a (0. 6g/ RCREBRD1/000834

0. 49/ L KH2HPO4, 1.25g/L NH4SO4, 12g/L HY-Soy, 24g/L

yeast extract and 10g/L glycgrol). The fernentation

operating paraneters were controlled as foll ows:

tenperature set point, 370C, pH set point, 7.0

(mai nt ai ned usi ng 4N anmoni um hydr oxi de and 4N
6.phosphoh§1 ardudddeoR kol £ VEAVOXEHES) tabtdqal i

calibrated to 10096ﬂ%ﬁgg%§§§£ﬁ?ﬂggd présgﬁ§% ﬁgg&? ghﬁmhmne
(G5$D), 2mMi oxtdésed (Futathione §G8SE),rd.1 2mg/mels FGFOBetd ) rfHng.5 at 2-8°C
EMAth oqé voL¥ne gf air per volume of nedium per mnute
(Expgripentdcepyiiop ddhect i vel y. DO was nai ntai ned above

20% by adjusting the fernentation set point paraneters

inthe following priority: Agitation (mx 400rpm,
7. aer at i e9ipivax Taursdeuyychastgged 78 p pHES nLatvorG3ax2881 3GSSG,

OB g e B B B e b e P ne ne o0
of the culture reached 10U nL a glycerol feed (50%

v/v) was initiated at a fiowate of 45nL/ m n. Wien CD
reached 40 U nL, the cells were induced with the

AR b P bE D0 RE o Rt FRBRS Of heb B cpnditon 12

was chilled to 100C and the airflow and agitation were
reduced to 0.3wm and | OOrpm respectively. Foam and pH
controls were term nated and backpressure was adj usted
to 3psi. The culture was harvested by continuous
centrifugation with a Westfalia CSA 8 conti nuous
centrifuge at 10C. The centrifuge was operated at
15,000 rpmand a flowrate of 3 litres per mn and
cell slurries collected. 3.9 Cell Lysis and IB
Recovery The fernentation cell paste (from Section
3.8) was diluted 1:5 with Lysis Buffer (6.1g/L

Tri zmaBase(Tris), 3.7g/L ethyl enedi am netetraacetic
aci d(EDTA), 58.44g/L Nad and



| Og/L Triton X-100, pH 8.0) and re-suspended using a

hand hel d honogeni zer. The resuspended cell paste was
w@amgaaotem ce t hrough a hi gh- pressure honbgeni REF/GB2007/000834

(paraneters: pressure, 10,000 psig; flow rate,

450nL/ m n; and tenperature, 5C). The honogeni sed cel |

| ysate was then centrifuged (bucket centrifuge,

xed- an 000x 20m nutes at 4C. The

Ta?ifp]er nat gﬁtfo[)éé“&?’%gn@ Fﬁé‘l'isnsol ubl e (incl u5| on

haodi-es The neld

Exﬁu@ﬁfépeﬁﬂd NI?%“ §RAL BuF 1 FFiﬁéta?g isq'r Ugfg’r:] d E) iﬁgfgﬂy‘
H 8.0) using a hahd fiel d hom)genl zer F—BetaSby

centrlfuged (5,000 x g for 20 mnutes pt 4C) | wRstdQ Blot
I ncl usijon Bddy Sol ubilization The| sedi pent f Q\VIAB643)analysis

1 Section 23°8 Wasmdi [ ut ed 1018ngwit h| S ubo.4hdatl Neie detected
Buf f er |(6. 19/ Zwifldrdest,3-085. 49/ L DL-di tliibthreitol (DTT)

2 and 360.24gCL 4mdh, pH 8. 0).12myink e ZuM pphiéiad dpmeglegoted

| d m&ﬂ:ﬁOE@L The suspension as covered and
it Big QHAR ﬁZm%mL mM o npM o Megerdgiegied

8A2mk eb2Md| P& e N‘?’Gfl—""F%‘edS

JI’I l—l_Df t j}?M?F\ SUs, a! m"eidﬁtected

6 acid be ¥ati or )Pj%im%%rcon . i@”f Or | Bgaestected

7 ntt ,e?-z-gbcl ¢ oopa?vi@i\w 'T.mng bt ed it | ST ORE Getected

g o ar T UrAkrONG 3G SHE 2T o [RhFhE & 2l O|Th Attt T ®dnetettiled

Was —Cl a_ 1_%0@:‘ 1"/‘51% entrat e a ANAT I)%IQU 'N'anﬁetected
Tangent|j al F ]gygeg,l_ pration (TFF) system (M i pore).

Initial|clarjfiieadd on and concenttati oh was achi eved

10W Th a precconiivymeenCl anphgant | zav T HE4ment Namaietected
(MIlipore Petdicon 1000kDa, regenerated celllul ose,

11screen M)}8°CThev dDaB20i ed | PEEn¢/BL 3| dvald ¢ BN {| ddnd deteptprb

12per neat p2-8°6W 0.GHICHESt 0 a | 01Pmginl | { Pralli o AATMAf iPresemt | on

13 ( UF/ DF) | %G1 2006v/)Mutrbse n 0 2l j ¢ M5 k PAmMy o dopredeispied

14 cel | ul ok#8°CsiBenv)§lycemha Ot/ 52mM [ 0 AmM |\ MNopgdgtioptpd
156 di avo| ui€s| PmMEByiinEw: d &lPermBuf feM ( B4mY | Nppg dtected
15. 4g/ L| DTT aﬁ&”s%@“wm urea, pH|9.5)

Arginine

16 2-8°C | 20mM Zwittergent | 0.12mg/mL | 2mM | 0.4mM | None detected
3-08 + IM NDSB-
221

17 2-8°C | 30mM 0.12mg/mL | 2mM | 0.4mM | None detected
Taurodeoxycholate
+0.5M Arginine

18 2-8°C | 30mM 0.12mg/mL. | 2mM | 0.4mM | None detected
Taurodeoxycholate
+ 1M NDSB-221

19 2-8°C | 30mM 0.12mg/mL | 2mM | 0.4mM | Present
Taurodeoxycholate
+ 0.7M CHES

20 2-8°C | 0.5M Arginine 0.12mg/ml. | 2mM | 0.4mM | None detected

21 2-8°C | 40mM Octyl- 0.12mg/mL | 2mM | 0.4mM | None detected
Thioglucopyranosi
de

22 2-8°C | 60mM 0.12mg/mL. | 2mM | 0.4mM | None detected
Hexylglucopyranos
ide + 0.1%(w/v)
PEG-6000

23 2-8°C | 30% (v/v) Ethanol | 0.12mg/ml. | 2mM | 0.4mM | None detected

24 2-8°C | 20% (v/v) 0.12mg/mL | 2mM | 0.4mM | None detected
Isopropyl Alcohol

25 2-8°C | 30mM 0.12mg/mL | 2mM | 0.4mM | None detected
Taurodeoxycholate




3.12 Re-fold Screening Matrix 1 3.12.1 Methodol ogy
TGF-/3 3 protein content in the clarified materi al

wo e@m@G®aed i on 1. 12 was quantified using the RCCIGBAG07/000834
Protein Assay (BioRad) in conjunction with SDS-PAGE,
Coonmassi e Bl ue Staining andgdensitonetry. The TG+ Beta
3 material was diluted into a series of refold buffers
(See Tables 1 and 2). InlL sanples were taken daily
over a 6-day tineline and analyzed under non-reduci ng

Taﬁ@ coul aleriteenae v PRIOP I en: nol coular

\Anl nhf ¥ Nor
T gfxf SkBea) ?ﬁ?}@ ¢ F 5 ") Presénté of correctly
?h DIEFS 'I\%HY)S I&q g1 Omﬂ conc Og‘F@ c Cone. olded monomeric TGF-
ilmat elly 40-50 minutes at 120m i S arri;%(gq,ngstemmot
VoI ts The protein sanples were then (MABG643) analysis.

'25 el ectr c@hg)cq@bb@qlzj“yue}fg@@n Toarkh@allt ¢ 28aMt | oe®l | (INeSEdetected
menbr are (1 nvi-gsr ogen) usi Hg a Novex Bl oiting apparatus

27 (T nvi trlogen)|. 40mNETaietHolagn e OVasg/hlo¢Red Wt 5Y¢§Nuhe/detected

28 ski nmed xms°Ck 4oeddis CHADO ((V/0MPmgoly o2yt h@hknes dYopd deterfed

29 nonol ayrag’e |(PwiyEiexP0; Si gri)12ngmphogpMat mMuf fi dfoagidstected
sal i ne |( PBS)|. shthryranesidlor g was washed (PBS_0.11% v/ v)

30 %&h@.s%(mmiwu 0.13mg{hyr | 2MMp | 2y
31 (Ant i - [PEEC) 5D 5e(wiynBRMAB relamg/_gg ~»2mM, | gmiy” 1 Nongydefepred

32 pPRS and 8°€ Qﬁi/éﬂv/vr(,i&é%\o 0: DRipgmi o\ 2] ne detepted

iAEM 5
33 >t he nr| nbgg% 3% H .2 :(‘-2:, u::ﬁ A VIGEIQId
34, \NaShI ng %5%] ?“(:f%%godf%l- W/ g§ % J ‘Qlﬁlgf; (%ﬁ% one detected

|r\ PP

55 P eeehuhese ) TSI oHAbEE T IheT AR eeten

3¢ 11O || E Pﬁ\}tNﬁ‘?ﬁ‘bdl antTiouy, /mEUcFIQm&_fJI. HLaNPUSS 0

37 =0T UY ”i&f’ W et e PTOSHRE A O A ERAN POGH4dn:

33 A T Ut ed G @00, {47 sbBRe O [/0hYhY) | PHRETN 2280 - | MitRe detected

39 S| AT SNRSIET [(FBRe/ml 70 MMV ) 2hNEET] Mdde detected

40 Defore a}(dgy«:@l CRNIZ Wikt dr BenV¥E STRIRA/BILU € 22hAab2MZ € None detected
Substrat e fofi12A kalkpaiBhdsphat ase |(Pronega). |The MAB

41 643 ant | berdy| Thaverigergamr 3-€ak 2xg/mef ¢l20h80 | @eNO Mg | Wape detedted
di neri c| TG-- B#talNBNPp@eiles.

42 2-8°C | 30mM 0.12mg/ml. | 2mM | 2mM Present
Taurodeoxycholate +
0.5M Arginine

43 2-8°C | 30mM 0.12mg/ml. | 2ZmM | ZmM Present
Taurodeoxycholate +
1M NDSB-221

44 2-8°C | 30mM 0.12mg/mL | 2mM | 2mM Present
Taurodeoxycholate +
0.7M CHES

45 2-8°C [ 0.5M Arginine 0.2mg/mL. | 2mM | ZmM None detected

46 2-83°C | 40mM Octyl- 0.12mg/mL. | 2mM | 2mM None detected
Thioglucopyranoside

47 2-8°C | 60mM 0.12mg/mL. | 2mM | 2mM None detected
Hexylglucopyranosid
e+ 0.1%(w/v) PEG-
6000 '

48 2-8°C | 30% (v/v) Ethanol 0.12mg/mL. | 2mM | 2mM None detected

49 2-8°C | 20% (v/v) Isopropyl | 0.12mg/mL. | 2mM | 2mM None detected
Alcohol

50 2-8°C | 30mM 0.12mg/mL | 2ZmM | ZmM None detected

Taurodeoxycholaie




3.12.2 Results Tables 1 and 2 sunmarise the results

obtai ned testing refolding of TG--/3 3 under 50
walpdofaeemé experimental conditions The i nvent oPGI/GB2007/000834

establ i shed that the conditions described below (i.e.

experinmental conditions 12, 9, 36, 37, 42, 43 and 44)

produced correctly refol ded dimeric TG-Beta 3. 1.

313 At e HhsRE i e dpbdy
QP
Th@'sél%é{%@ &ﬁﬁﬂlﬂﬁﬁ@on @ad Mﬁ&atgﬁ'faﬂtl? ﬁl,traﬂhkaﬁoﬁ (fhe membrane
8C (Experinental condition 12)

wa@'ad}amdham Wiillijoa¢ Bellibory Md%mlnémmmeﬁ Qelvlae83@reen). The pH

of B PORIbTe-1 o AR 359 ARER dDdcN 17 A e £lacil

acét%@id be%m/'b% E‘Qilﬁl%a G Bﬁlﬁﬁ&ﬂsuﬁéﬁé(ﬁ)zg@soh%ﬁﬁ/afs&ate 264.28g/L

Bet a at 2-8C (Experinmental condition

ammmum sukfaté,lvl@gﬂs;acezmon«wu @d 0dle(ls axginion &ydoshipridoai 3.3). A

Bug)zi 5@63 argseSé E ﬁgﬁs%gﬁop%r%gﬁé )B-Iég;HeBlgﬁﬁi\V/?as é%lldlhbrated

witheff @61%0%1{11%%@ oP Bugfet M (SDOR/12 2ddivanidete uced 4g/L ammonium
&tut at hi one (GSH), 2nM oxi di sed d ut at hi one_( GSSG)
Su.

qan@ﬂﬁ@gzw@ﬁmsé@é P31 3.9M Wegetpld matroiaf Eé@ééil teppdrthigugh 0.22uM

oS50 A, S IR NI AR B s

colatrist atd‘lﬂéwera(e(ﬁSLﬁ)Ocnﬂhﬂ@]mg/ﬂm T wie tuseBthropdghdubpmtedure). The

co H{?Sgééfggg gv{q'@,hlr%[%allg ond@%—%@ép}uﬁ% lesE@F-Beta 3 proteins
weQe ﬂié?olggh%sﬁlf BikS B é% 7281 88 ikt %%Ethﬁe MOGY/L acetic acid

con |t|on exanpl e  Fi gure 10 11 [ ustT at es
andl BO0gMf ethénol qﬂé§§)oﬂ"h&>ﬁmﬁrpeah,nwhich®mthlms EGF&,@ 3Terotems in both

1.
mmnggp&%lggqlgéﬁge My t\%\//ﬁ?sf(lgéfﬁﬁ? %& Eelglgrlgtfl]g pnor tzo separation of the
mddohde@kikdibaki on/ Hydrophobic Interaction

Chr omat ogr aphy.



The sel ected refol ding solution was concentrated 5
fold by ultrafiltration (the nenbrane was a fl at-sheet
wokdozitpoue Pel | i con 5kDa, 0.1n2, Regenerated QedT/GBo®E/000834
screen). The pH of the concentrated re-fold materi al
was then adjusted to a pH ofes2. 5-2. 8 using gl aci al
acetic aci d before being diluted 1:1 in Dilution
S Buffetr[ [L sodium acetate, 264.28g/L amoni um
equies R’ “P@ L acet| c acid, and 210.7g/L arginine

TGELPHO(SE drcd aDIkh. 3 I A Butyl Sephar ose 4 Fast Fl ow
Aner sham 6cm Bed W%ﬁ’é%? was e UI | i brate
ALRINE CESeT EEICHR QS LIRS 3G KgYEAN %ﬁl?c%&uwéﬁﬂ“
QY%%{%%%E%N%%? i elPr efold %Lerl al vvaRem?ﬁv: tered thr oﬁ‘gér?
0. 22 Mmerrbrane (MIlipore MIlipak filter) before
bei ng | oaded onto the Butyl Sepharose columm at a flow

rate of | OOcni hr (thls flow rate was used throughout
TGF-82FenusnceRNeAum was then washed in Buffer A for
’D%%Y%@N‘W@N‘C@L@%SI T DER& D EvriRe d R YNNG IOAS ARS8 WS SDT
he col umm using Buffer B (2.72g/L sodi um
QHSEANL o & N TTORG/AS AEIAVS Qi EP LdHd Y30 OF/ TP FEIRA M IpH SCKCS
3.3). The first peak, which contains TG--/3 3 proteins
in both nononelic and dineric forns, was pool ed (see
Figure 11), prior to separation of the nononelic

pr ot ei ns. Sequence Information TGF-/3 1 (Sequence 1D
TGE-B 31(Sequence ID No. 3)

e R SSERR ER R R ERN

CS TGF 2 (Sequence I D No. 2)

ALDAAYCFRNVQDNCCLRPLY! DFKRDL GANKW HEPKGYNANFCAGACPYLWSS
DT

QHSRVLSLYNTI NPEASASPCCVSQDLEPLTI LYY GKTPKI EQLSNM VKSCK
CS TG+ 3 (Sequence ID No. 3)

ALDTNYCFRNLEENCCVRPL Y| DFRQDL GWNKVWHEPKGYYANFCSGPCPYLRSA
DT



THSTVLGLYNTLNPEASASPCCVPQDLEPLTI LYYVGRTPKVEQL SNMAKSCKC
SDNA encoding full-length TG--Beta 1 (Sequence | D No.
wa@0780M9wé ng si gnal peptide (shown in italics)PCT/GB2007/000834
pro-peptide (shown in bold) as well as the active
fragnent (shown in normal té&Xt) atgccgccct ccgggcetgceg
gctgctgetg ctgetgectac cgetgetgtg getactggtg ctgacgectg

DN%? ﬁ%fulf ﬁaﬁgﬁp FeRBeEC fg?étggé%cégﬁcﬁﬁt §Y) 3hSRHPAAGH Peptide

a agcgcatcga ggcc C ggccagatcG t gt ccaagct

(sh@e@ gc ttaliey, mogeptidcGhoyn dadgliyga valit by ecivefegugdt(grwn in

aggccgt gcfccgcoct g tacaacagca cccgcgaccg

noqag §¥cggg gagagt gcag aaccggagcc cgagcctgag gccgact act
acgccaagga ggt cacccgc gtgctaatgg tggaaaccca caacgaaatc
acaagt tcaagca tagcacacage. at A Leltgagcac
&% ft @5&%@%% %c iy EQ%GS&Q%E%&%%‘&@@ﬁ@caQ
a@&b@@gmt agget-aagy e eatagt tgamgtcb ggagoagoasaytggegct g
taageagawt IsReTnY smea@cgaﬁggtg %\tgﬁa%faggég ggée g% gct
g Teee %?%FE g G ttg
°§ ToECToiNON 85&25& g g@a@t @ag@g@;a Stegapts age

@ﬁbg@t t&ﬁt@&@ﬂﬁ@i@;t(—:@@g qat@@@eaamt@@aagw@gmact caa
cgeggtfta@e@cst tome eecgetsg gy ttgateges g%?ea??@aﬁ tet tga
acﬁ@g%e?ctat ac€€$cat agccvg:g geggﬁg:ge? ﬁégg@?ﬁa z;zgttagc

L RSN vl T oy S TEVCERIY
atatcggéct;&&gga@be@aeg g@@aaagaaﬁt@eatggcg:t:g@ggoacg@tgica@ att
gaao:btmg@acmgmeeq eggcechgw&gft cat%?@ cta

BHCATEETGREE % g%gé 3 E}Z&Z ;@ﬁgéﬁgﬁ 9@@; ggaca
Cgc"éé AtHusAndarT CEIE ASEn ACLAGAL AR ELA00869CC
t C&Q@%&@C a&gb@z@ﬁ@ eg&ggg@@g Oﬂgﬁﬁgcgﬁt ggageegc stgeemas hgt
gt agtacgigtgygcufcaagectecia gytgyaraycargetfeec sericktgat cg
tgﬁﬁé%@é%@t%ﬁa@Fﬁt&@%ﬁﬁﬁﬁEﬂwﬁencod|ng full-1ength
TGF-Beta 2 (Sequence I D No. 5), showi ng signal peptide




(shown in italics), pro-peptide (shown in bold) as

well as the active fragnent (shown in nornmal text)
wW@Lr@raoaect gcagcacact cgatatggac cagttcatgc gPEEGBRYWAN00834

cgaggcgat c cgcgggcaga tcctgagcaa gctgaagcta accagtcccc

cagaagasta tcctgagcsc gaggaggtcc ccocggaggt gatttccata

t acaacagca ccagggactt gctccaggag aaggcgagss ggagggcgga

cgsct gcgag cgcgaga cgaggaaga aaggagqttt ..
DA aceing, BICROREE JAEL B oL (S eptneg 1t dach L gg aal peptide
(shb¥f iR HAGA L?Bgﬁgﬁ&ec Ho@alh 8bla§ 98 welil BaR8 betiveC BYGAG Y8fwn in

gaagaat gc tttgg tgaaagcaga gttcagagtc tttcgtttge
noraghtexticaaa agccagagtg cct gaacaac ggattgagct atataagatt

st caagt cca aagatttaac atctccaacc cagcgctaca tagacagcaa

agt t gt gaaa acaagagcag aaggcgaat g gotctccttc gatgtaactg

ttca t aat ggct acaggaacot gggatttaaa
S st a R A
S b A e S
gCaggtegacy cage agtc 2098 EG agg
aa?&aa%;%%féaa é%g ag;%;a@é%gg@g&ggg %g%ff Ecctc
Blen LUctitgg

at 4egge ga; U TAA N %g&ca&gt@s&ggcatﬁaﬁi@ﬁ@aﬂﬁbwgé cca
ctdatgamtaotagt@atatzatg;aagag:gg@aa@b g%gﬁae% faacc

‘aica'@&t:iﬁ?é%&ﬁatﬁﬁtgt e quzaggﬁggf‘ ccc:tz 1gga
gtt@g Lo oot e aE R b
addcgida theé‘catztagg LG daCRGIRFId cdrgareest Ct
aaﬁ@atataeétc titagiéacaictgragoaaaagaecascaagatiagen scHgEey Cct a
atfalt cattt:@t ata:ia%j gricet ttg‘e‘,cté%a%ﬁié %ﬁa%aﬂmﬁ\‘;gﬁ%@gﬁg%ﬁgi

aa caa a a t a
t E deii §%Q§&ama§ tabitsda gtgeigp_e@ci LSt ahoWN

|n Jaﬂ)attaﬁagbﬁc]:dtc’a&atch@tcaet‘daV’eacﬁ*f’@gﬂBﬁiaCé@hQmatwaa
cagctttcta atatgattgt aaagtcttgc aaatgcaget aa



normal text) atgaagatgc acttgcaaag ggctctggtg
gtcctggccc tgctgaactt tgccacggtc 60 agcctcfcatc

WO gi0caeosd g caccaccttg gacttcggcc acat caagaa gREYGBAWUHO0834
120 gaag ssatta ggggacagat ottgagoaag ctcaggctca ccagc
ssccc tgagccaacg 180 gtgatgae ac acgtccocta tcaggtcctg
gccctttaca aaagoacscg ggagctgctg 240 gaggagatgc

DN% 85’80%'3@?%&'2%%9@3%?@# :f? égc ‘g%’cg gﬁaﬁg? 9 5% gﬁ%gﬁﬁia‘?%ephde

(shbWHGHHARES, 191%6\5‘&?@@@ ﬂoafﬁQn%l(gta@tv@HS&‘s the agaggaagment (shown in
tacstccaag gtttfcccgect tcaatgtgt s ctcagtggag 420

norawhtextlagaa ccaacctatt ccgagcagaa ttcogggtct tgcgggtgcce
caaccccagc 480 tctaag sgga atgag sagag gatcgagctc

t t&@&@at&ﬁa&ﬂtSQQS@ @g&c&@gcz;&eatgbcc’Mﬂ;cg@eaaac@ecggtc 60

g Cét%t!‘atte'g:g Y ygTHEhy 2 %?%;l:sg aga%ggc %gzggic gaagagggtg .}gg
gt ecag ccazc

t g%g% p a;ﬁzccccg agggcctg 3 g@ag E@ a at:g _3, g g

g c&ttg&haaigg aiaﬁ:ﬁaitgi aaecgaea&t;t atteag;eggaamt:@ga@a cataa:bwtcg gaa 360

72®=tam*;a¢ct e'eﬁ@gga ’g g et eragrtt Ecaa tggag 420
gﬁ B UL AR E‘“ﬁ@ﬁ Soace 540

ctaagc a ca te acatt
t t % gé g é@@acﬁggctcg@lc &&g@@é&&& ctg 600
at gt oabiLl t%@&&%@@%ﬁgﬂﬁa@ﬁtﬁwmg@ cwggatgeag ag 660
gaa@aa@tgggcag@@acgettpcqga@a %H@F%ﬁc??}amﬂ ehegeagaa 358
=) a (s) ccgtig Ei‘é aal atéér:g Eigg?; ca %t iic::ggz 840
% ciiiﬁgig Baf gl Le At 9R3cGkLaR J0QaEdEst at  o00
t%@@ﬁ@&ia@tacggt&;&ggeﬁe ’ftttggﬁ_:;@&ﬁt ae gt gggagi-gecte 960

Cagﬁ@atcgaac tcmcag&&cggglq@@@ @qugtgg@ga@a@fg:tta%aa@aectat 1020
tc? aateet 9 %‘%"S Céé‘taé ; E?%gficg@?‘c cqorAe°ac mg
%ﬁ@% O L el aich it Bcan 12
8468d t 61&%@&%@ gg géget gaa gtcttgtaaa
tgt agctgaSequence ID No. 7 - DNA encoding active
fragnent of wild-type human TG-- 3 GCT TTG GAC ACC AAT
TAC TGC TTC CGC AAC TTG GAG GAG AAC TGC



TGT GIG CGC CCC CTC TAC ATT GAC TTC CEA CAG GAT CTG

GEC TGG AAG TGG GIC CAT GAA CCT AAG GGC TAC TAT GCC
WORQ7/TI84d GC TCA GGEC CCT TGC CCA TAC CTC CGC ARTT/GB2007/000834

GAC ACA ACC CAC AGC ACG GIG CTG GAA CTG TAC AAC ACT

CTG AAC CCT GAA GCA TCT GCC7#CG CCT TGC TGC GIG CCC

CAG GAC CTG GAG ccc CTG ACC ATC CTG TAC TAT GIT GGG
e e T R
GOIGETBOCAG ACG s BIAL 1TC%£ R o AAC g TR RERAC Tac
TG@%@G&E@M@%MTAPTE&C TRt 'C(ﬁ@ @&GDGMECT@ GGC TGG

T COG GTC GAC TCA GCT GCA 57 TGF-Beta 2
AASR ITGG [(GTEEEAB' GMW@\TAAEGAGG‘@BTKCFTR@BG@(GA@(%WTGC TCA

P ARG UG B G R AR A AG A Caghlgiraitic aca
GTERTESEA Eﬁ@@&@é\&@%éﬁ@@%@ cee @AAAQIGA S@Ise}cc TCG
primer-5 CAG CCG GAT CCG GIC GAC TCA GCT ACA

cUFOE TOCIMEE CATTERG CREHBAE COE U T GG GTR,TAC TAT
CTEHAS AGEEE o5 RN 4R PAIEPTe G W A a6 oo
Apﬁggiovfer@m?@mmc}"pm@teri vative thereof, for use as a

medi canment .

Sense and Antisense Primers for the cDNA Generation of TGF-Beta 1, TGF-Beta 2
and TGF-Beta 3:

TGF-Beta 1
Sense primer -5° GTT ACA CCA TGG CCC TGG ACA CCA ACTATT®
Anti-Sense primer-3’ CAG CCG GAT CCG GTC GAC TCA GCTGCACTT S

TGF-Beta 2
Sense primer-5° GTT ACA CCA TGG CTT TGG ATG CGG CCT ATT
Anti-Sense primer-3° CAG CCG GAT CC G GTC GACTCA GCTGCATITG 5’

TGF-Beta 3 _

Sense primer -5° GAT ATA CCA TGG CTT TGG ACA CCA ATT ACT ACT GC 3’
Anti-Sense primer-5’ CAG CCG GAT CCG GTC GAC TCA GCT ACA TTT ACA AGA
c3



3. The use according to claim1 or claim2, wherein
the TGF-b nononer has a nol ecul ar wei ght of
wapprasdiomat el y 12kDa. 4. The use accordi ng to BCHGBRE7/000834
or claim3, in the preparation of a nedicanent for use
in the accel erati on of woundiiheal i ng and/or the
i nhibition of scarring. 5. The use according to any of
claims 2 to 4, wherein the, TGE-. 3 nononer, or fragment
or derivative, is awld g%ﬁéig%F- 3 nononer
conprising Sequence ID No. 3, or a biologically active

fra r derivatiye,thereof. 6. The use ac j
Lt o & B Ermghoiba Pt BOHENE v oalinat Reteh@for, or use
as Weiddthbamént. The use according to claim4 or claimb5,

wherein the wound is an eye wound. 8. The use
according to any of clains 4 to 7, wherein the wound

2 s %T?ﬁ‘u/%f meRom t,.o%'a Jigg)lgﬁ:?lﬁyl%?ﬁ%gg%geﬁtoorcdeﬁ Iﬁ?ﬁﬁe tthgreof, for

"whefein t'he wound’i's “a e accor
us@iya wkdich@edts 4 to 7, wherein the wound is a chronic
wound. 11. The use according to claim2 or claim3, in
the preparation of a nedicanment for use in the
pro [ e r [ : _HS
3 Becath B8 £5odfld Brhhh 1§ GIEARRTE Pikcifiie 5B Fonomer has o
mdlesidriveghtioliepmpkiaertsliy 28Ba. The use according to claim
11, wherein tﬂe epi t hel i um conpri ses an epithelium of
the eye. 14. The use according to claim2 or claim3,
it e , , - .
4 b ey S RS REREE 0 i DO EPITIE e it { edicament for
usd n the hecels ticamoaforalind dhetlingdndiontistinhibitgoreo frscatnag.
fibrotic disorder is selected fromthe group
consisting of lung fibrosis, liver fibrosis,
5. scl efRARE R ooRkiNtd hBF 88 chiméWSEl £ WhieRSine TGBRW3ahbAGMer, or
fibrosis, kidney fibrosis, ocular fibrosis and uterine
frafgivienbei deriviBve, The wikktyme JdSFTBH gnanomen popprgiag Saguence ID No. 3,

or YRGB ATV R B Pe Ty ovi dec at &

concentration of between 0.78pM

6. The use according to claim 4 or claim 5, wherein the wound is a dermal wound.

7. The use according to claim 4 or claim 5, wherein the wound is an eye wound.

8. The use according to any of claims 4 to 7, wherein the wound is an acute wound.
9. The use according to claim 8, wherein the wound is a burn.

10. The use according to any of claims 4 to 7, wherein the wound is a chronic wound.
11.  The use according to claim 2 or claim 3, in the preparation of a medicament for

use in the promotion of epithelial regeneration.

12.  The use according to claim 11, wherein the epithelium comprises the epidermis.



and 0.78mM 17. The use according to any preceding
claim wherein the nedi canent has a pH of
wapprosdmat ely 5 to 7. 18. The use accordi ng tBCEHBPH2007/000834
preceding claim wherein the nmedicanent is
substantially free fromal cehol. 19. The use according
to any preceding claim wherein the TG nononer, or
bi ol ogi cally active fragnent or derivative thereof, is
folded into its biologically active formby a method
co I S [ i A ' iEHeli
1.6 TR SR ARNG HRL bhaefh ol bl KORGRRS b o iium of
the gt ai ning: (i) 2-(cyl cohexyl am no) - et hanesul fonic
acid (CHES) or a functional anal ogue thereof; and (ii)
a | ow nol ecul ar wei ght sul fhydryl/disul fide redox
14.SYSt sea&‘éof_cﬁ‘[%ﬁ)aélbﬁg 2R3, /i3 thé ptperasioh wf iaaniedicament for
unt i lologically active nmononeric TG--/3 is
usefin tegae@@iiohandvhiventmentad aditaptie disgrd@bund heal i ng
and/or inhibiting scarring, the method conprising
admnistering to a patient in need of such treatnent a

15.t heTRpgsd ieatdivg &f Elemh ilvewheamiunthe dforatiadisendet iscelbGd/Bom the
or a biologically active fr

10 ive fragment or derivatjyve .
groppegcasisting of Wngefihegisadiver d%ﬁ%sl% oscé?faﬁ?Wo,Si‘% Spgsip, muscle
fibrolf, hiipiibi BLIRC Moy Rbrois AR Hbrbsts Adhrbfind HBt6sis

G 773: noner _conp¥| si ng Sequence ID No. 3, or a
bi ol ogi cally active fragnment or derivative thereof.

22. A net hod accordi to.claim20 } [ . .
16.wheTh$ HSq pREOTHIE EP gllasyngreepgilugﬁslla%u\ﬁlagg@%lg k%{%‘ﬁ& §r biologically

act%cﬁ)w&g of %eﬁ{éﬁw@ BEreOf isGhralided ht o WoRERIBL6N BT BeWREN 0.78pM
I's arr eye wound.
and 0.78mM.

17. The use according to any preceding claim, wherein the medicament has a pH of

approximately 5 to 7.

18. The wuse according to any preceding claim, wherein the medicament is

substantially free from alcohol.

19. The use according to any preceding claim, wherein the TGF-8 monomer, or
biologically active fragment or derivative thereof, is folded into its biologically active
form by a method comprising adding solubilised, unfolded monomeric TGF-8 (or
fragment or derivative thereof) to a solution containing:
(i) 2-(cylcohexylamino)-ethanesulfonic acid (CHES) or a functional analogue
thereof; and
(ii) a low molecular weight sulfhydryl/disulfide redox system; and
incubating the TGF-B in the solution until biologically active monomeric TGF-{ is

formed.
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20. A method of accelerating wound healing and/or inhibiting scarring, the method
comprising administering to a patient in need of such treatment a therapeutically effective

amount of a monomeric TGF-g or a biologically active fragment or derivative thereof.

21. A method according to claim 20, wherein the TGF-33 monomer, or fragment, is a
wild type TGF-33 monomer comprising Sequence ID No. 3, or a biologically active

fragment or derivative thereof.

22. A method according to claim 20 or claim 21, wherein the wound is a dermal
wound.

23. A method according to claim 20 or claim 21, wherein the wound is an eye wound.



