PHARMACEUTI CAL COMPQSI TI ONS The present invention
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signal transduction pathways. T[llustrative examples of members of the TGF-

superfamily are shown in Figure 1.

The biological activities of members of the TGF-8 superfamily have utility in many
different therapeutic contexts, and accordingly there is much interest in the

pharmaceutical application of TGF-£ superfamily members.

TGF-B1, TGF-3, and TGF-{; are known to play crucial roles in the regulation of the
wound healing response, while osteoinduction modulated by BMPs is useful in the

therapeutic application of bone formation, healing and remodelling.

TGF-f1 has uses in the prevention and/or treatment of scleroderma, angiogenesis
disorders, renal disease, osteoporosis, bone disease, glomerulonephritis and renal

disease.



di sorders, renal disease, osteoporosis, bone disease,
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disease.

Artemin (which is also known as neublastin or enovin) is suitable for use in the
prevention and/or treatment of neurodegenerative disease, neuropathic pain and

neuropathy.

Neurturin has therapeutic applications in Parkinson’s disease and other neurological

diseases.

Persephin is believed to have therapeutic utility in the treatment of such conditions as
inflammation, multiple sclerosis, neoplasm, healing of wounds and other injuries,

Acquired immune deficiency syndrome (AIDS), bacterial, viral and other infections,



Acqui red i mmune deficiency syndrone (ADDS), bacterial,
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birth complications.

BMP-5 may be used to treat many of the same indications as BMP-3, as well as
osteoporosis, connective tissue disease, injury including wound healing, bone disease,
tooth disease, osteoarthritis, periodontal disease, cerebrovascular ischemia, renal

failure and brain injury.

GDF-5 (also known as cartilage derived morphogenetic factor) may be used in the
treatment of arthritis, arthropathy, and neoplasm.

BMP10 may be used to treat osteoporosis, wound healing, ulcer, periodontal disease,
bone disease, burns, connective tissue disease, bone tumour, bone injury and

neoplasm.

BMP-8 (also known as osteogenic protein 2) may be used in the treatment of bone

disease.



BMP-7 may be used in the treatnent of renal disease,
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The inhibin family of proteins may be used to treat infertility, haematological disease,
anaemia, carcinoma, leukaemia and hyperphosphatemia and cancers, as well as in

contraception.

Activin has therapeutic uses in the fields of scleroderma, angiogenesis disorders,
scarring and fibrosis, restenosis, adhesions, endometriosis, ischemic disease, bone and

cartilage induction, in vitro fertilisation, oral mucositis and wound healing.

GDF-15 may be used to treat Parkinson’s disease, Alzheimer’s disease,

schizophrenia, cerebrovascular ischemia, dementia, immune disorders and neoplasm.
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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-3

superfamily members.

According to the present invention there is provided a pharmaceutical composition
comprising a TGF-B8 superfamily member and a sugar provided at sufficient
concentration to allow improved recovery and/or increased biological activity of the

TGF-B superfamily member.



menber may have increased biological activity.
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improved recovery of a TGF-f superfamily member that has been incorporated, and

the superfamily member will additional exhibit increased biological activity.

The inventors have found that the beneficial effects conferred by pharmaceutical
compositions in accordance with the invention can be obtained using any sugar thus
far tested. However, it may be preferred that pharmaceutical compositions in
accordance with the invention comprise a sugar selected from the group comprising
maltose, sucrose glucose and mannose. More preferably the sugar utilised in
pharmaceutical compositions in accordance with the invention may be selected from

the group comprising maltose and sucrose, and most preferably the sugar is maltose.



The present invention is based on the inventors'
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sugars, or suitable concenttations of sugars, provide
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phar maceuti cal conpositions known in the prior art.
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preferably at a concentration of between 85 and 90mg/ml.

In a further preferred embodiment of the invention there is provided a pharmaceutical
composition comprising a TGF-8 superfamily member and a sugar selected from the

group comprising glucose and mannose, for use as a medicament.

Previously, the prior art has suggested that the sugar alcohol mannitol represents a
preferred excipient for use in pharmaceutical compositions comprising TGF-3
superfamily members. The inventors have found that pharmaceutical compositions in
accordance with the present invention provide advantages and beneficial effects even

when compared to these preferred prior art compositions. Indeed, the surprisingly
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glucose and mannose, and in particular those based on sugars selected from the group
comprising maltose and sucrose (more preferably on the sugar maltose). However,
the inventors believe that the benefits identified are most readily conferred by use of
the sugars themselves. This is in contrast to, and should be distinguished from, the
prior art’s suggested use of agents such as sugar alcohols. In keeping with these
advantages it will be appreciated that sugar alcohols should not be used in accordance

with the present invention.

The inventors have found that the pharmaceutical compositions in accordance with

the invention are suitable for use with any TGF- superfamily member. Accordingly,
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It is well known to those skilled in the art that proteins such as TGF-8 superfamily
members have a tendency to interact, particularly with hydrophobic components of a
composition or storage vessel, such that they are not available to exert their biological
or therapeutic activities on administration of a composition in which they are
incorporated. This problem is exacerbated on storage of compositions containing
TGF-B superfamily members. Storage of such compositions increases the
inaccessibility of the TGF-@ superfamily member so incorporated. It is believed that
the incidence of binding of the TGF-8 superfamily member molecules within the
composition, as well as to components of a vessel in which the composition is stored,
increases over time of storage. The binding of the TGF-B superfamily member

molecules, either within the composition itself or to other substrates (such as storage
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As noted above, the inventors have found that pharmaceutical compositions in
accordance with the present invention allow a two- to five-fold increase in recovery of
incorporated TGF-B superfamily members when compared to mannitol-based
compositions. Such results may be obtained using compositions utilising sugars at a
concentration of greater than 50mg/ml. Typically pharmaceutical compositions using
sucrose or mannose allow a two- to three-or-more-fold increase in recoverable TGF-£
superfamily members as compared to the prior art. The increased recovery achieved
using mannose as compared to mannitol highlights to benefits of using sugars as

opposed to sugar alcohols.
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Since the pharmaceutical compositions of the invention allow greater recovery of
incorporated TGF-§ superfamily members the total amount of the TGF-8 superfamily
member that must be incorporated in such compositions at manufacture (in order to
enable recovery of the desired therapeutically effective amount of the TGF-B3
superfamily member) may be relatively reduced. It will be appreciated that the ability
to achieve a desired therapeutic effect by use of a phanna.ceutical composition
mcorporating a relatively smaller amount of a TGF-3 superfamily member provides

considerable commercial advantages over the prior art.

Despite progress allowing increased efficiency and cost-effectiveness in the
manufacture of therapeutically useful proteins such as TGF-g superfamily members,
these biologically and therapeutically active proteins remain relatively expensive to

produce and are typically the most expensive components of pharmacentical
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In addition to improved recovery of TGF-8 superfamily members from
pharmaceutical compositions in accordance with the present invention, the inventors
have surprisingly found that pharmaceutical compositions in accordance with the
invention are also able to beneficially increase the inherent biolo gical activity of TGF-

f3 superfamily members incorporated therein.

The inherent biological activity of a TGF-3 superfamily member incorporated in a
pharmaceutical compositions of the invention may, for example, be measured with
reference to the ability of the TGF-B superfamily member to inhibit the proliferation
of mink lung epithelial cells (MLECs). A model by which the inherent biological
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superfamily members incorporated in pharmaceutical compositions in accordance

with the invention will be particularly advantageous in contexts in which it is desired
to utilise the biological activity of TGF-8 superfamily members therapeutically. Since
almost all therapeutic applications of the members of the TGF-8 superfamily rely
upon the biological activity of the superfamily member, the increased biological
activity of TGF-B superfamily members incorporated in compositions according to the

invention corresponds directly with an increase in therapeutic activity.

There are many therapeutic contexts in which it is known to employ pharmaceutical
compositions incorporating TGF-8 superfamily members. Examples of such contexts
include the treatment of wound healing; the prevention and/or treatment of scarring;

the prevention and/or treatment of fibrosis; the acceleration of wound healing; the
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activity of TGF-@ superfamily members incorporated in such compositions may be (to
at least some extent) separated from one another according to the manner in which the
pharmaceutical compositions are formulated. In other words, compositions in

accordance with the present invention may be produced in which:

i) the composition provides the benefits of both improved recovery of the
TGF- superfamily member incorporated therein, and increased biological

activity of the TGF-8 superfamily member; or
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It will be appreciated that compositions in accordance with the present invention also
encompass those compositions in which the sugar is present at an effective
concentration (e.g. greater than 50mg/ml) during storage, but wherein the sugar is
present at a lower concentration at the time of administration. A typical example of
such a situation is one in which the composition is diluted prior to its administration.
Although compositions in accordance with this embodiment of the invention do not
comprise a sugar at an effective concentration (e.g. greater than 50mg/ml) at the time
of administration of the composition the compositions still benefit from the increased
recovery of the TGF-f superfamily member after storage, and also from increased

biological activity of the TGF-8 superfamily member at the time of its recovery.

In a further embodiment of compositions in accordance with the present invention, the

effective concentration (e.g. greater than 50mg/ml) of the sugar may only be
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PRIF&aBIge PharhfdBeutical composition in accordance with this third aspect of the
invention may be a water-soluble pharmaceutical composition. A physiological
solution in accordance with this aspect of the invention may be a solution having
physiological concentration or osmolarity. For example, a soluble pharmaceutical
composition in accordance with this aspect of the invention suitable for injection in
mammals may, on dissolution of the composition, achieve an osmolarity of
approximately 290 milliosmolar (osmole per litre). It will be appreciated that
compositions in accordance with this third aspect of the invention confer all the
advantages relating to increased biological activity of the TGF-8 superfamily member
incorporated therein that are found in compositions in accordance with the first and

second aspects of the invention. Accordingly, compositions in accordance with this
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therapeutic uses described above.

In addition to the use of pharmaceutical compositions in accordance with the
invention in therapeutic applications, the skilled person will also appreciate that the
increased biological activity exhibited by compositions according to the invention
may also be of benefit in contexts in which the biological activity of TGF-3
superfamily members is to be utilised for non-therapeutic purposes. Typically, such
non-therapeutic uses of TGF-f superfamily members may relate to their use for
research or experimental purposes. Accordingly, the invention also provides
compositions as recited in the first, second or third aspects of the invention for use

other than as a medicament, and particularly for research and/or experimental use.
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like; preservatives such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benazalkonium chloride, benzethonium chloride; phenol,
butyl or benzyl alcohol; alkyl parabens such as methyl and/or propyl and/or butyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular
weight polypeptides (comprising less than about ten amino acid residues); proteins,
such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine,
arginine, or lysine; carbohydrates including dextrins; chelating agents such as EDTA;
salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-protein
complexes); anionic surfactants such as fatty acid soaps, acyl sulfates, or acyl

sulfosuccinates; cationic surfactants, such as alkyl primary, secondary, tertiary, or
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The improved recovery and increased biological activity of TGF- superfamily
members incorporated in pharmaceutical compositions in accordance with the
invention generally means that they may be used as an alternative to existing
approaches, such as lyophilisation, used to improve the shelf-lives of compositions
containing TGF-f superfamily members. Accordingly, it may generally be preferred
that a pharmaceutical composition of the invention is non-lyophilised. However, it
may be wished that known techniques, such as lyophilisation, be used in accordance
with the compositions of the invention. These techniques may still further extend the

shelf life of pharmaceutical compositions of the invention, and may be used to
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Acceptable carriers, including excipients, are non-toxic to recipients at the dosages
and concentrations employed, and include, but are not limited to, purified water,
saline, phosphate-buffered saline (PBS) Ringer's solution, Ringer's-lactate solution,
hydro-alcoholic solutions, polyethylene glycol (PEG), propylene glycol (PG),
phosphates, acetates, gelatin, collagens, Carbopol 934™ (BF Goodrich Corp.),
vegetable and synthetic oils and waxes, anionic surfactants such as fatty acid soaps,
acyl sulfates, or acyl sulfosuccinates; cationic surfactants, such as alkyl primary,
secondary, tertiary, or quaternary amines; non-ionic surfactants, for example, sorbitan
esters or polyethoxylated esters of acyl acids, copolymers of polyethylene oxide and
polypropylene oxide, and the like. Pharmaceutical compositions of the invention may
additionally include suitable preservatives, stabilisers, antioxidants, anti-microbials
and buffering agents, for example, methyl and/or propyl and/or butyl parabens,
butylated hydroxy anisole (BHA), butylated hydroxy toluene (BHT), citric acid,



with the conpositions of the invention. These
techniques may still further extend the shelf life of
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Suitable pharmaceutical compositions of the invention may be presented in the form
of a bottle, a jar, a tube, a spray, of, either; a sterile solution; a sterile lyophilized or
non-lyophilized powder for reconstitution, a sterile dispersion/suspension, a sterile
semi-solid, or any other pharmaceutically acceptable form of presentation suited to

topical drug delivery.
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The TGF-g superfamily member may be dispersed within a liquid formulation either
as a suspension within the liquid (for example as a colloidal suspension), or dissolved
within the liquid as a solution. For present purposes, a solution may be considered to
be characterised as comprising a liquid solvent throughout which is dispersed a
homogeneous distribution of a TGF- superfamily member that will not subsequently

settle out of the solution.

Pharmaceutical compositions in accordance with the present invention may preferably
comprise aqueous solutions. Suitable pharmaceutical compositions may be liquid
compositions, or alternatively may further comprise thickening agents such that a gel
or semi-solid composition is formed. Suitable thickening agents are well known to

those skilled in the art, and include methylcellulose. The use of thickening agents in
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compositions comprisingTGF-8 superfamily members in such pre-filled vessels has

previously been compromised by the tendency for the TGF-8 superfamily member
protein to adhere to the walls of the vessel over time. Furthermore, the tendency of
TGF-B superfamily members stored in vessels to degenerate and lose activity over
time has also limited the suitability of compositions comprising TGF-8 superfamily
members to be pre-filled and stored in this way. Thus the pharmaceutical
compositions of the present invention provide a solution to failings of the prior art that
have previously prevented or discouraged the provision of otherwise desirable pre-

filled vessels, and particularly vessels containing sterile compositions.
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invention may preferably be formulated such that they are well tolerated by the

wounded site. Formulations for application to wounds may preferably make use of a
pharmaceutical vehicle that is relatively “mild”.  Suitable vehicles may be
biocompatible, biodegradable and bioresorbable and bioresolvable.  Preferred
formulations may exclude substances that stimulate inflammation, and may preferably

include anti-inflammatory agents.

A suitable method by which prevention and/or inhibition of scarring may be assessed

is described in the inventors” co-pending application published as W02006/064207.
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fibrosis. The medicaments and methods of treatment of the invention may also be

useful in the prevention, reduction or management of fibrosis associated with

rheumatoid arthritis.

Prevention and/or treatment in accordance with the present invention may be
particularly useful in the case of wounds at risk of an aberrant wound healing or
scarring response. For example, prevention and/or treatment in accordance with the
sixth aspect of the invention may be particularly preferred in the treatment of chronic
wounds (such as ulcers) or of wounds predisposed to development into chronic

wounds (for example wounds of diabetics, the elderly or patients with polypharmacy).
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scarring (fibrosis) associated with fibroti % di sor.der

from|tesatoeant pF eitdReoTialilp); Bsria the infegnal oreagg syeh as the liver, feart,

brain, digestive tissues and reproductive tissues; and use in body cavities such as the
abdominal cavity, pelvic cavity and thoracic cavity (where prevention, reduction or
inhibition of scarring may reduce the number of incidences of adhesion formation
and/or the size of adhesions formed). The medicaments and methods of the invention
may be used to prevent, reduce or inhibit adhesions, such as those occurring in the
abdomen, pelvis or spine. It is particularly preferred that the medicaments and
methods of the invention be used to prevent, reduce or inhibit scarring of the skin

(dermal scarring).

Pharmaceutical compositions of the present invention may preferably be administered

prior to wounding and/or the onset of scarring (which for the present purpose should
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wounding or the onset of scarring.

The pharmaceutical compositions in accordance with the invention may be formulated
for topical application. Suitable formulations in accordance with this embodiment of
the invention may include liquid, cream, ointment or gel formulations, or spray or

aerosol formulations.

The methods or medicaments of the invention may be used prophylactically, at sites
where no wound exists but where a wound that would otherwise give rise to a scar or

chronic wound is to be formed. By way of example medicaments in accordance with
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vprund healingpath reduced 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 with reduced 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 with reduced
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

healing with reduced scarring. The methods and medicaments of the invention may,
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r%%%?n?@?@r%d to sites that are to undergo woundi ng as

a result of elective procedures (such as surgery), or

to S|testhat elieved to.be at elevated.risk of

TSR ARRTer BLaRLRe PREFE PR L AE SR iuh b Rgprdance
Wik tHeMMEH R A sBould be applied to a wound depends on a number of factors
such as the biological activity and bioavailability of the TGF-§ superfamily member
incorporated in the medicament. This in turn may depend on factors such as the
identity of the TGF-B superfamily member and the mode of administration of the
composition. Other factors in determining a suitable therapeutic amount of a

composition in accordance with the invention may include:

1) The half-life of the TGF-8 superfamily member in the subject being
treated. 7

ii) The specific condition to be treated (e.g. acute wounding, chronic
wounds or fibrotic disorders).

iii)  The age of the subject being treated.
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adm ni stered at an earlier 30i ne before wounding (for
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Pharmaceutical compositions in accordance with the invention, may be administered
by any suitable route capable of achieving a desired biological or therapeutic effect
(such as the promotion of wound healing or inhibition of scarring), but it is preferred
that the compositions be administered locally at the site at which the activity is

required e.g. by injection.

The inventors find that the promotion of accelerated wound healing and/or the
inhibition of scarring using pharmaceutical compositions in accordance with the

present invention is particularly improved by topical application of the composition to



| arge wound the nethods and nedi canents of the

invention may be adm nistered relatively late in the
whealioomy9F esponse yet still be able to pronpt ePCT/GB2006/002574

accel erated wound healing Wth reduced scarring. The

met hods and nedi canents of the invention may,for

i nstance, preferably be adm nistered within the first

24 houyrs.after a und.is. formed, but may sti.
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t he wound. Most preferably the methods or nedi canents
(Rﬁrsanpéapﬁv@hmwaﬁgyeﬁ@eagm ni stered both before and
after formation of a wound. The inventors have found

that adm ni stration of the nedi caments of the

Phavesctitooal compokitens| iy apedrdance ovitththefinyenioh grpydfe provided on a
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Pﬁ'ﬁgﬁ%glg‘%iclzaqnccl)nqpc?s%?o%g dl%n %gco\%atmrc]:et {)]v‘lathi the® %\jelq forl e particularly
suitable for incorporation within slow or delayed release devices, since the
compositions are able to obviate many of the disadvantages normally associated with
the storage of compositions incorporating TGF-@ superfamily members. Suitable
devices may, for example, be placed on or inserted under the skin and the composition
incorporating the TGF-B superfamily member released over days, weeks or even
months. Such a device may be particularly useful for patients that require long-term
administration of the TGF-8 sﬁperfamily member. Examples of conditions that may
particularly benefit from such long-term administration of pharmaceutical
compositions in accordance with the invention include the treatment of chronmic
wounds or of extensive acute wounds (such as burns) and the treatment of established

fibrotic conditions.
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fibrotic disorders) iii) Th2 age of the subject being
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wWth the invention s continue until the healing
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menber in the target tissue is maintained at a | eve

a8 AA1SOHP &01989Shavi ng a therapeutic effect. This may
require admnistration daily or even several tines

dai |l y. Pharmaceutical conpositions in accordance with
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sg}@g?d'éi?g ggénté, RkcKRdrin P8k els, BGBFS] VId8asityMbuidtbrs! Sabilizers or osmo-
regulators. Suitable examples of liquid vehicles for oral and parenteral administration
include water (partially containing additives as above, e.g. cellulose derivatives,
preferably 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). 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 liquid vehicle for pressurized compositions can be halogenated hydrocarbon or

other pharmaceutically acceptable propellant.

Liquid pharmaceutical compositions of the invention formulated as sterile solutions or
suspensions can be administered by intramuscular, intrathecal, epidural,
intraperitoneal, intradermal or subcutaneous injection. Sterile solutions can also be

administered intravenously. It will be appreciated that injectable compositions in
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PRl RHP S E PTG "o b v range of “internal
sites (i.e. sites occurring 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 the nose, lungs or other respiratory epithelia. Examples where it
may be desirable to use the pharmaceutical compositions of the invention in this
manner include the treatment of internal wounds, and the prevention and/or treatment

of scarring or fibrosis in the respiratory system.

The use at internal body sites of pharmaceutical compositions in accordance with the
present invention may also be advantageous in the treatment of wounds at elevated
risk of forming adhesions. Such adhesions are a common result of Injuries or wounds
in the digestive or urino-genital systems, and can lead to deleterious loss of function

in afflicted tissues.
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pharmaceutical conpositions in accordance with the
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Tie nghyshti 6f the TGF-B superfamily member administered by means of the

pharmaceutical composition of the invention may preferably be 50 to 500ng per linear

centimetre of tissue damage.

Generally, pharmaceutical compositions in accordance with the invention should be

formulated such that when administered to a wound a concentration of the
incorporated TGF- superfamily member (e.g. TGF-33) of between 10ng/100u1 and
500ng/100ul per linear centimetre is achieved. Preferably the TGF-8 superfamily
member may be provided at concentrations of between 50ng/100ul and 250ng/100ul

per linear centimetre.
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the vehicle can also be an3dily ester such as ethyl

ol eate and isopropyl nyristate. Sterile liquid
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result fromtrauma to the eye arising as a result of
accidental injury (as considered above) or as a result

Lohighlir girpAsing REVaIdRNT pherbacehBSA coftpb8abYs Ohk Rfvention (and
ng:e?:lrgods of treatment using such compositions) is that the inventors have found that
the administration of these compositions by injection is associated with greatly
reduced injection pain and erythema compared to that observed on administration of
prior art compositions. This benefit is highly advantageous since the pharmaceutical

compositions of the invention are highly suitable for administration by injection.

However, the inventors believe that the advantage of reduced injection pain may also
be achieved using pharmaceutical compositions that do not comprise TGF-3

superfamily members.
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Injection pain is a generally recognised medical problem, and is one of the most
important adverse effects militating against the use of injectable pharmaceuticals or
compositions, and injection pain (or the fear of injection pain) may cause considerable
anxiety in patients requiring injections. For the present purposes injection pain may
be taken to refer to pain associated with the introduction of hypodermic needles,

catheters, cannulae, and other such devices into the body of a subject.

It is frequently necessary to administer injections to patients at sites that are already
subject to sensations of pain and this may exacerbate the level of pain perceived by

the recipient of the injection. Examples of such situations include injections at wound
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ag@otrgagn% With leéasre%n Elélttslloe%f_a Iof the present invention are also provided by all
medicaments of the invention (i.e. medicaments in accordance with the other aspects
of the invention). Thus, except for where the context requires otherwise, the
advantages described below in connection with the medicaments of the seventh aspect
of the invention (and the methods of the eighth aspect of the invention) should be
considered to be provided by all pharmaceutical compositions of the invention (since
all comprise the sugars believed to be responsible for the prevention or reduction of

injection pain).

One of the notable advantages of the medicaments of the invention is their very rapid
action in preventing or reducing injection pain. Medicaments of the invention are
able to exert their activity against injection pain almost instantaneously on their

injection into a patient. Accordingly, medicaments manufactured in accordance with
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accordance with the seventh aspect of the invention) may be used as “carriers”

incorporating other active agents. By incorporating these further active agents in
medicaments manufactured in accordance with the invention it is possible to
administer the active agents to a patient by means of injection with the advantage that
the patient to whom the medicament is being administered experiences reduced
injection pain. Accordingly, it is a preferred embodiment of the invention that
medicaments manufactured in accordance with the invention further comprise an

active agent to be administered with reduced injection pain.

An “active agent” as considered in the context of this embodiment of the invention
should be taken to include:

1) all suitable therapeutic active agents;



medi canents adm ni stered in accordance with this

aspect of the invention be injectabl e nedi canents.
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cﬁﬁedti ﬁfgﬁdyfga&ﬁmts%&ﬁifm{aree% RcEBRYaRE AR hleqhbehtibfis that the
medicaments (being based around the use of sugars) carry a much lower risk of

adverse reactions than do existing anaesthetic preparations. World Health
Organisation guidelines suggest that in a number of contexts where local anaesthetics
are employed it is recommended that medical staff present are trained in the use of
anaesthetics, and also that emergency equipment, including oxygen and resuscitation
equipment, be provided on site. As will be appreciated, to meet these requirements

involves considerable cost, both in terms of training and necessary equipment.

In contrast, medicaments prepared in accordance with the present invention are both
safe and easy to use. Persons administering medicaments manufactured in accordance

with the invention do not require specific anaesthetic training, merely the ability to
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and the additional time expenditure associated with
Te gprirashthp céeetrdanedieamendy nmps fagtuetlin accosthiuce with the present

iV ¥nf5h '8 prB Rl vy Qe Wikl T8 ity metabolised, and which are
generally associated with a very low risk of adverse reactions. Accordingly it is a
preferred embodiment of the invention that the medicaments be used in the prevention
or reduction of injection pain in patients predisposed to heightened sensitivity to local
anaesthetics, and particularly preferably in those predisposed to lignocaine

hypersensitivity.

A further advantage of medicaments manufactured in accordance with the present
invention, when compared with the use of local anaesthetics described in the prior art,
is that the medicaments of the invention do not cause blood vessel constriction, which
commonly occurs as a result of the administration of known local anaesthetics. Such
constriction of blood vessels (which may particularly be caused by pre-administration

of local anaesthetics) can render the administration of intra-blood vessel injections



factors that adversely influences the enploynent of
such reginmes in practice. Indeed, even the perception
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erap Ive agents;| ui t abl e anaesthetic
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mEHcaGtd i€ fecordance with the seventh aspect of the invention may be used to
reduce the injection pain associated with injections required for the control or
regulation of diabetes, such as injections of insulin or glucagon. It will be appreciated
that medicaments of the invention incorporating TGF-8 superfamily members, such as
TGF-$33, may be particularly preferred for use by patients requiring repeated injections
to sites of wound healing. In particular these may be useful for patients suffering
from conditions of aberrant wound healing, such as suffering from chronic wounds or

from pathological scars.

As mentioned above, the inventors have found that the beneficial effects conferred by
pharmaceutical compositions in accordance with the invention can be obtained using
any sugar thus far tested. Indeed, the inventors have found that sugar salts or
derivatives may be used effectively in the manufacture of medicaments in accordance

with the invention. However, it may be preferred that pharmaceutical compositions in



in accordance with the invention are consi dered bel ow.
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Alternatively or additionally, a medicament manufactured in accordance with the
invention may comprise a sugar provided at a concentration of between 0.001 and
5M, or of between 0.005 and 2M. Preferably the sugar is provided at a concentration
of between 0.01 and 1M, more preferably at a concentration of between 0.1 and 0.5,
even more preferably at a concentration of between 0.2 and 0.4, and most preferably

at a concentration of about 0.25M.

Medicaments manufactured in accordance with the present invention are particularly

suited to administration to the skin, for example by intradermal or subcutaneous
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reactions that nay be occur with anaesthetics commonly
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nodosa; and other autoimmune conditions such as polymyalgia rheumatica; temperal

arteritis, Sjogren’s syndrome; Bechet’s disease; Churg-Strauss syndrome and
Takayasu’s arteritis.

The medicaments of the invention may also be of benefit in cases of injection at sites
of cardiovascular inflammation, gastrointestinal inflammation, infection or other sites

involving an immune reaction, neuroinflammatory disorders and transplant sites.

It is a recognised risk of the use of conventional local anaesthetics that, when used on
broken skin such as that found in inflamed, wounded or infected areas, there is a

tendency for increased anaesthetic uptake through the broken skin to lead to the
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active agents may be able to promote or accelerate the wound
healing response and/or able to prevent or inhibit scar formation.
Examples of such suitable therapeutic active agents include TGF-4
superfamily members (as discussed in more detail below) and agents
able to neutralise the function of fibrogenic growth factors.

ii) Anaesthetic active agents. There are a number of contexts in which
it may be advantageous to administer anaesthetic active agents to
wounded areas, for example to facilitate cleaning, closure or

dressing of the wound.

Therapeutic active agents having a beneficial effect on wound healing suitable for

incorporation in medicaments manufactured in accordance with the present invention



with the invention. However, it may be preferred that
phar maceuti cal conpositions inaccordance with the
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conprising nmaltose, sucrosdy glucose and mannose. More
preferably the sugar utilised in pharmaceutica
conpositions in accordance with the invention may be

| ect f th d
ORI Be dekear 0 SHSOTPREoHDY ST MR LaLipE gy PAETiEa Sokg o round
héé‘ﬁﬁgngu'EEﬂaB&% G abin %va BERARAl taffew(ﬁfw&%@néa@agsnaw féh@tample,

monstrates the greatest efficacy in no
inpheeenbitages ngmbta czﬁmpmtmg ob stimalaging Iﬂ@ss@maﬂg OtChlemng wound
ects of e othermn 39
haling toRy e Bnevel e gee Bptamer Gariae of ieBpafng (it agound
holiRg ¥dpdfse. I ef erences to sugars in the context of
medi canents for the reduction of injection pain should

al so be taken to enconpass pharmaceutically acceptable

hg%{;\lfr@g%sp\%ﬁtl ovfét‘llxe ¥&en:nd \e/r% 4 ﬁl%tv?de fy rﬁ%{ﬁ@c[ gfepé{@?m% A b &cing

es and varl an era

irf&stiov apdi %sd@fatacawltanﬁchnmisuaugmros? ﬁein@btleni dt romotthé site, the
group conpr.ising. maltose, mannose, Sucrose

d .
mgfidl CETPHOES 2T PEBEy DYADFGLE. 24 § WelPdys i fhsranggtically
e arfiiif SRR EERRL A ?H{}ar da sﬁgﬁ‘% Cga?eﬁfenwiiﬂ Redd6f such

“RventT on may conprise a provi d
infevtivanpaia tpreventién gr eadwtionhah ﬁa@mgbmicallslﬁffectlve amount in the

CHUEa 8 Fe OB RN 1 bberhaRyudoTa Hanesnts Sergim t
pRiveREMBGRGR: ﬁ‘x?’éiu&é BAEY peoeivHAINGS tRE Bhtedn@ Bl Whéth tﬁe med1cament

concentration between 70 and 100ng/ m, even nore
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|nvent|on may conprise a sugar_provi ded_ at
cxBNplenof AMaioH P ABernEw 10008 ThRd) Smer@mﬂafme@?%éeﬁld more
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conce ween 0.01 and IM nore preferably
at a concentration of between 0.1 and 0.5, even nore

g}rzygﬁ ﬁ%gg{)%pg,%egal&bﬁvgee 2 sl?'ﬁl Of b at mg(?lcaments ngangfa%tured 1l
accordance with the present invention and comprising an active agent of benefit to the
wound healing process may also be administered to a patient prior to wounding.
Suitable active agents may include those capable of promoting healing and/or of
preventing or inhibiting scar formation, such as TGF-@ superfamily members.
Alternatively, or additionally, medicaments manufactured in accordance with the
present invention may contain an anaesthetic useful in preventing pain that may

otherwise be caused by a wound to be formed.

It is well recognised that one of the more common medical procedures giving rise to
injection pain is the administration by injection of anaesthetic agents. Although such
agents may be able to effectively reduce pain once they have been administered and

sufficient time has elapsed to allow them to achieve their anaesthetic activity, the



at a concentration of about 0.25M Medi canents

manuf actured in accordance with the present invention
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for exanple by intradermal 40r subcut aneousi nj ecti on.

However, the nmedi canents may al so be used effectively

in the prevention or reduction of injection pain
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Takayasu's arteritis,
suitable for use in all contexts in which anaesthetics may be administered by injection.

Examples of such contexts will be well known to the skilled person and are

considered elsewhere in the specification.

However, there are a number of contexts in which medicaments manufactured in
accordance with the invention particularly beneficially used to prevent or reduce

injection pain associated with the injection of local anaesthetics.

Thus in one preferred example, medicaments manufactured in accordance with the
present invention may be used to prevent or reduce injection pain associated with the

injection of local anaesthetics in the mouth. Injection pain associated with injection



The nedi canents of the invention may al so be of
benefit in cases of injection at sites of
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i nflammation, infection or 4dther sites involving an
i mmune reaction, neuroinflammtory di sorders and
transplant sites. It is a recognised risk of the use
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vessels or the cerebrospinal fluid) and their ability to absorb x-rays used as an aid to

diagnosis. Examples of suitable diagnostic active agents that may be incorporated in
medicaments manufactured in accordance with the invention include diatrizoates,
iohexol, iopamidol, iothalamate, ioversol, ioxaglate, and metrizamide. These
radiopaque diagnostic active agents may be used in the diagnosis of diseases or
conditions such as biliary tract problems, blood vessel diseases, blood vessel diseases
of the brain, blood vessel diseases of the heart, brain diseases and tumours, breast
lesions, heart disease, impaired flow of cerebrospinal fluid in the brain, kidney
diseases, joint diseases, liver diseases, pancreas diseases, spinal diseases such as
spinal disc diseases, spleen diseases, stomach and intestinal problems, or urinary tract

problems.



superfam |y nenbers (as discussed in nore detai
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wo pdwrogees c growm h factors. ii) Anaesthetic ack@CweB2006/002574
agents. There are a nunber 48f contexts in which it nmay
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The inventors have found that the prevention or reduction of injection pain is
provided by medicaments manufactured in accordance with the invention in respect of

all routes of injection investigated.

By way of example, the inventors have found that medicaments in accordance with
the invention may be used for the prevention or reduction of injection pain associated
with intradermal injection. Accordingly, in a preferred embodiment of the invention a
suitable medicament may be an intradermally injectable medicament for the

prevention or reduction of injection pain associated with intradermal injection.

The inventors have also found that medicaments in accordance with the invention

may be used for the prevention or reduction of injection pain associated with



accordance with the present invention and conprising

an active agent of benefit to the wound healing
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woundi ng. Suitable active dgents may include those

capabl e of promoting healing and/or of preventing or

inhibiting scar formation, such as TG--/? superfamly
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I'nvention an anaesthetic active agent suitable for
ijectionpor ati on i n nedi canments manufactured in
accordance with the present invention may be taken to
be any substance havi ng anaesthetic properties. A

Bl hRBhBrsARARS kBt fufth&Ctdung MaeRledicaments in accordance with the
invention may be used for the prevention or reduction of injection pain associated
with intraperitoneal injection. Accordingly, in a still further preferred embodiment of
the invention a suitable medicament may be an intramuscularly injectable medicament
for the prevention or reduction of injection pain associated with intraperitoneal

injection.

It is particularly preferred that medicaments manufactured in accordance with the
invention may be formulated for intradermal injection, or may be formulated for
subcutaneous injection. Typical formulations suitable for intradermal injection and/or

subcutaneous injection will be well known to those skilled in the art.



for incorporation in medi caments manufactured in
accordance with the invention may be an injectable

wo cwalommmest hetic. In a particularly preferrebCT/GB2006/002574
enbodi nent of the inventi od0the anaesthetic active
agent is the |ocal anaesthetic |ignocaine. Mdicanents
manuf actured in accordance with this enbodi nent of the

| i.on are suitable for.use in all coptexts in
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i njection of |ocal anaesthetics. Thus in one preferred
exanpl e, medi canments manufactured in accordance with
the present invention may be used to prevent or reduce
i njection pain associated with the injection of |oca
anaesthetics in the nmouth. Injection pain associated
with injectionof |ocal anaesthetics in the nouth has
been shown to be particularly traumatic for patients
and it is believed that this increase in trauma arises
as a result of the fact that the pain is perceived as
associated with the head of the patient. This | ocation
both increases the degree of injection pain perceived
by the patient and also anplifies the unpl easantness
of such pain. Furthernore, the increased perception of
pain by the patient also exacerbates the trauma
experienced by a nedical or dental practitioner

adm ni stering such injections. Mdicanents

manuf actured in accordance with the invention nay al so
be used for the prevention or reduction of injection
pai n associated with injections of anaesthetic at
other sites on or in the heads of patients,
particularly with injection of anaesthetic at sites on
the face of patients. As described previously, the
medi canents of the invention may al so be used as
“carriers" for diagnostic active agents, thereby
reduci ng or preventing injection pain



that m ght otherw se be associated wth the
adm ni stration of the diagnostic active agent.
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adm ni stered by injection, Sand that nay therefore
advant ageously be incorporated in nedi canments
manuf actured in accordance with the invention include
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TGF-B3 has an ICsp of 39.973pg)/mL. Figure 3F shows a first standard curve
generated using a maltose formulation in accordance with the invention, in which

TGF-33 has an ICso of 8.758pg/mL. Figure 3G shows a second standard curve

generated using a maltose formulation in accordance with the invention, in which
TGF-83 has an ICsp of 5.957pg/mL. Figure 3H shows a third standard curve
generated using a maltose formulation in accordance with the invention, in which
TGF-(33 has an ICso of 7.72pg/mL. Figure 3I shows a fourth standard curve generated
using a maltose formulation in accordance with the invention, in which TGF-33 has
an ICso of 7.31pg/mL. Figure 3J shows a fifth standard curve generated using a
maltose formulation in accordance with the invention, in which TGF-83 has an ICsp of
6.798pg/mL.



i njection, and hence associated injection pain, is the
injection of cosnetic fillers. These active agents
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fat and other rel ated substances) nmay be adm ni stered
by injection at sites where it is desired to "fil

out"” the skin, for exanple filling winkles associ ated
wi th aging, augnenting the profile of the lips, or
filling scars such as those caused by acne. Injection

il @689aiediRIqwintily dtheTedn mgéhﬁlgﬁlg‘?ﬂexﬁﬁer%’c%%fabfe from
fillers may be prevented or reduce y the
nhaebqsstiealicompesitions ehthk énveosinetwith the iquentiy irecoverable from
I.C s. manufact.ured in accordance with the

@%@gﬁ??§%$&$ggofﬁ§gﬁPB have found that the
prevention or reduction of injection pain is provided
,f medi canent s manuf actured in accordance with the

(Mt i OHNRFESy s déqlogifalapetiviuésTEF-4 rjuperfinaily members
' [ e 0 le,. the inventors, have .
PR, RO fr Pl Ol RS i R A 0 Bention
witty din¢ ibdologimyl betivige df fIEF-BhaipprRireRt inembers FREWEEd Fom
of injection pain associated with intradernma
knowBAriop AT CRRPSFHPRY I y, in a preferred enbodi ment of
the invention a suitable nedi canent may be an

i ntradermal |y iniectable nmedi cament for the prevention
Tabler 2gbews de oFsultnpfen iassesspadint odssjeciiat painwioidparing the results

I mal_ipjection. The, inyventors _ have al so found .
oL BGMR mE bt Buanh Pkl ThieBi e 6% wOb s dpvenign wih
resmlts sBrirfedrustdeoridh aM @Binb Rt Ss; heguct i on of injection
pai n associ ated wi t hsubcut aneous i njecti on.

Accordingly, in another preferred enbodi nent of the
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prevention or reduction of injection pain associated
wi t h subcut aneous injection. The inventors have

further found that nedi canments in accordance with the

i nvention may be used for the prevention or reduction

of injection pain associated with intravenous

i njection. As previously noted, nedicanments

manuf actured in accordance with the invention may be
advant ageously used in intra-blood vessel injections
since they are able to prevent or reduce injection

pain w thout contributing to blood vesse



constriction. Accordingly, in a further preferred

enbodi nent of the invention, a suitable nedi canent may
weooanoions r avenousl y i nj ect abl e nedi canment f orP@116B2006/002574

prevention or reduction of 38njection pain associ at ed

with intravenous injection. The inventors have still

further found that nmedi canments in accordance with the

i nventi on mayB%eﬁﬁjse for the prevention or reduction
ESPERIMENIAN BAiSPLt8oci at ed with intranuscul ar

i njection. Accordingly, in a still further preferred

enbodi nent of the invention a suitable nedi canent may
TGF-8pnBullt Matersdul arly i nj ectabl e nmedi cament for the

revention or reduction of injecti n associ at ed

The T6H-f suneriasdly membej 168k Pa i as Wﬁgavga‘lf%?l%s g |
cpGhfitiop Sahting AR iR HEERE id SnESORERTB NI ARL
T skt ettt s o b=
Tehtbanpeiiaibrmemess HibRei She ST o arPorated in
PGPS SE kg S Sihabl o fod sy L e

with intraperitoneal injection. It is particularly
preferred that nedi canents nmanufactured in, accggdance

Aui t h ReseversvefnT GErBanirpm, ere-Glge syringess eantpining, phptppceutical

ciomp%grtioggl., or may be formulated for subcutaneous
rnprectron. Typical formulations suitable for )
Thet fellberingl expajimentti orvestightal tisubewvenyeofighe A €Ed snperfamily
will be well gnovvn tlg[z t hose.skilled .in the ione either in
mgreber| (IicHEn TeR preHad e SYHNESF EUHHOWE: iCSHPOHg”
HEHAER WAL &hE %ﬁfeﬁﬁ&} oRfin ABrRNES A thdprRtakion are

particularly suitabl'e for use in humans, and have
| argel y been described with reference to such use, it

i 11 be appreciated that.they are al so susceptible to
e iﬁoﬂﬁﬁg%?meéﬂihﬁgﬁy&“ggﬁ’d particularly in donestic
mpHitidnd| iofporAMgTBIng SHGRRASsuedEmil¢ ahfembeat TIGF-pNdat a

orses. The invention will be further described, by way
whearatiph f 1piztlOpkfvesre preduced tiysserelcampian dilwigon from the bulk

PR S ey o 16t endciecd 4o ol A 15t Whpofifns in
AcBORALA QAL 3 pPREMESTention were as follows:

1) 0.25M maltose (equivalent to 90mg/mi);

ii) 0.25M glucose (equivalent to 45mg/ml);

iii)  0.25M sucrose (equivalent to 86mg/ml); and
iv) 0.25M mannose (equivalent to 45mg/ml).

For comparison purposes, a composition representing preferred prior art compositions
was produced by dilution of the stock solution to produce a 1pug/100puL solution of
TGF-B3 in DS11 (a diluent comprising phosphate buffered saline PBS and 5%(w/v)

mannitol).



superfamly nmenbers; Figure 2 illustrates the am no

aci d sequences of the TG-/3 superfam |y nmenbers
waamroarofsSequence | D No. 1), TG--/32 (SequencePdDGBR006/002574

2) and TGF- (Sequence ID Né4 3); and Figure 3

illustrates, in panels 3Ato 3J, the results of

experinments to conpare the inherent biological

activity of the TG--/3 superfamly menber TG--/33
7Tidorpeiay ef crth phiberreERepions Feategourei Gen a&eﬁ%%‘fﬂual

st%x?let glr%lLo %\fﬁﬂ%éson’ﬂﬂlrs e%kp Qgﬁrg%c %ngtbﬁ@a £ Ql5R édltdrf]?&ﬁlt Obf an

r-ar Figure I'rst stan ard curve
eﬁﬁﬂﬁfeﬁtaﬁ? dr behparisph icompaditiord dr whichtwas indofpdrated klwhwurquantity
1GF- 3 has an 1.C50 of 34. 793 m.. . Fi gure BBSF
ofsige dikd- §1smm1yclgp@ger g € ag}qgﬁ E)‘?I}t%‘i:u € composmons

£ 0
4 BB g 45 b o
foy@ne maiekd Thesanexppriinentabstbrage mmdmt’msquo}a@bd a mqdel phtherypical
TG /53 C500 22. 05 /L. Fi S
PR R PR R A SORBPIPEE 06 sieref e Bietipd Bui8 B their

tHePip@fi@hdeon DSl 1, in which TG--/33 has an I G50 of
30.562pg/ L. Figure 3E shows a fifith standard curve
generated usi ng prior art formulation DSIIl, in which

II} ?lidglt' ? ev&i gm agtltglfof %Fg?g o%ablg'ﬁ)rll#{aﬁegészogfﬁ@%né of the

r ve-genera

idventiad ahd qmdrruraesmpdsiﬂ@e the tdontenes bflvl&ntji'rmgps iwerﬂ\hie@dvered
TGF-/33 has an 1 C50 of 8. 758?g/ m.. Fi ure 3G shows
(thevgh sxpulsiotairemdbe suingehandit aeq?ﬁﬁre%eT B85 protein

R RIS AR PRESORTRESL g i 'Fi”éﬁr”t; 3 shows &

third standard curve generated using a maltose
formul ation i n accordance with the i nvention, in which

ARG Aasessmenppf T@@Eﬁ)?eq"’?‘é’ﬁ@?ﬁ{' i gure 31 shows a
'Iilg %ﬂcﬂv flé rv&*as%éd’ & E&{eﬁi bPGe A ARB LR E family member

or nu n accor danc i nvention, in which
TR ﬂammi&maacduﬁSﬂ aofnpasﬂdzmghmpcoﬁlagwwﬂﬁjhéshM\?ml@ with the

SRR B FeroR BB AL B0 Th ot R HU B A6 A oY AHeRecily
aa_ﬁéd,ac;fy BasstiaionCer Qfitable capture and detection antibodies and use of a
suitable standard curve, to allow assessment of recovery of other TGF-£ superfamily
members from pharmaceutical compositions of interest (for example other
compositions in accordance with the invention, or other control compositions known

from the prior art).

A2.1. Preparation of plates for ELISA.

Ninety-six well plates (Falcon 353912) were coated with 100pL/well of a monoclonal
anti-TGF-B; capture antibody (R&D Systems MAB643) diluted in PBS to a
concentration of 2pg/mL. The plates were then sealed and incubated overnight at
room temperature to allow the antibody to adhere to the wells. After incubation each
well was aspirated and washed three times with 300uL/well (each wash) of wash
buffer (comprising 0.05% (v/v) Tween 20 in PBS, pH 7.4). Non-specific protein



6. 798pg/ nL. Tabl e 1 conpares the quantity of a TG-/?
superfam |y nmenber recoverable from pharnaceuti cal

W@ o09poegiops ons of the invention with the quantiPgI/GB2006/002574
recoverabl e from known conpdsitions of the prior art;
Tabl e 2 conpares the biological activity of TG+
superfam |y nmenbers recovered from pharmaceuti cal

compositions . in cordance w t i.nv Lon Wth th
b BRBEGYP PRt By (0 acriesor of DopLRrahsEEs Enapirk 14T
c r f Jo@ 0sh:hd ongy: : thi
BE RS Ry SR LRI IR (BL] SSATRCRINL P CWEpS TR Bintug s
sslotimawergndubated @ rdons teagderavedousieigpunedi canent s
manuf actured in accordance with the invention with
results obtained using prior art conpositions; and
Table 4 summari ses the results shown in Table
4. EXPERI MENTAL RESULTS TGF-b3 Bul k Material The TGF-/3
Ame Prepurhtiome T GF-Fhtandard@sirseippl i ed in a stock
solution at a concentration of 9.1 j O"M acet.i c ..
ALCFERR BOoAEPIR, ST B AL b G ct T VST, Sofotiof (e,
i ol bkt AHREUHER0 S ) tBIMS0.05%
o e T b
(W Tweerc2hin Bris-orféered sati@e pEB33)-ncor porated in the
conpositions used in the foll ow ng experinents were as
descri bed bel ow. A Recovery of TGF-b frompre-filled
ASYGRGeErrant @B 0¢np hafahGedsntiadnt TOHRPSR&DBystehise243-B3)
foll owi ng experinment investigated the recovery o h

.of the .
o GGH-0; §ope thicastptly sotutitie pt F GPmYeBBatiqnodh %ﬂ@gﬁnﬂﬂé&()mM acetic

stkineRe FVERR SRTRR kBT 1 oph AR e BIORRAF. wes
pRégaredAl . Production of pre-filled syringes.

Conpositions incorporating the TG b superfamly
menber TGF- b3 at a concentration of | ng/l OO were

ﬁ.g.d%e%gvgx,&%g, al aseptic dilution fromthe bul k

A volume of 100uL of either the sample or standard solutions was added to each well.

The plate was then sealed and incubated for 1.5 hours at room temperature. The wells
were then aspirated and washed a total of three times with 300uL/well of wash buffer

(as above) for each wash.

Once the wells had been aspirated and washed, a volume of 100pL of biotinylated
anti-TGF-B; detection antibody (R&D Systems BAF243) diluted to 100ng/mL in
ELISA diluent (as before) was added to each well. The plate was then sealed and
incubated for 1.5 hours at room temperature. The wells were then aspirated and
washed a total of three times with 300uL/well of wash buffer (as before) for each
wash. A volume of 100uL/well of Streptavadin HRP (Dako P0397) diluted 1:5000 in
ELISA diluent was then added to each well, and the plate sealed and incubated for 30
minutes at room temperature. The wells were then aspirated and washed a total of
three times, using 300pL/well of wash buffer for each wash. A volume of 100uL of
Substrate Solution (R&D Systems DY999) was then added to each well, the plate



mat eri al descri bed above. The diluents used to produce
the test conpositions in accordance with the present

w0 poognoioah were as follows: i) 0.25M nalt ose PCT/GB2006/002574
(equivalent to 90ng/m); 1i5% 0.25M gl ucose (equival ent
to 45nmg/ M ); iii) 0.25M sucrose (equivalent to
86mg/m); and iv) 0.25M mannose (equivalent to

45mg/ M ), For rrp ri son oses, a conpo |t
0@ %rscﬂbatﬁcf SHot BEPS B ORRY RRROGT | BrOIg Of SOKL of
! B Rdsigeof th
A, A P e i o
canbens |o£ |era,gh psrediswbmﬂen bletdreimd, sdthim&ORBBULAsd usmg W mjcroplate

5 f h of th
L BT R e 2 PR, 0 it
oFW‘Gﬁ%@S reSd SinaEh sﬁﬁﬁfe@g%ﬁ%hﬁhg‘eﬂ}ﬁﬁgeﬁebm@@%}h the

an'experimental or conparison conposition in which
cwmpostrsr pos ttcede@mkinodhy gefarente io thé stahdard arvg. The results are

The S, nt ai n|
RHERES ABOLTNT Onboloy: ehals AVdrPrBR RN PG o Ry the
s{ritePEdRpardd to QRO (r@:ihn%[)efohﬁiﬁmlﬁh qepdscatatid@ G ff preferred
one week. These experinmental storage conditions
cpnpesitdents lmonmde thegfriare. t ypi cal manner in which
phar maceuti cal conpositions are stored refrigerated
prior to their therapeutic use. hi order to eval uate
A3he Resitls byRefovEGFALsa recoverabl e fromthe
conpositions of the invention and prior
The rpeyetablen TGEHbs dethstedrinse SPS{Mann KPéé%) %@iﬂélaﬁon was 284.8
%Efﬁ@ verlg)g t hrough expul sion fromthe syringe) and the
( H+ecoverabl e TGF- b3 protein eval uated by
ELI SA as descri bed bel ow. A2. Assessnment of TG--/3
recovery by ELISA The follow ng assay was used to
Tthe nfpl-iecreasso e ragovdry tof el GEBs / fBors Lgysingesnednjeinipgiseppositions in

st O RO i ERens Hah bt TG (38 %se-5,
réc%%&’ye&&ﬁls%ﬁgee Boitbinle 86 DI HAGIAIRNGbjcRE (@ HPAYmFRYorage

be reéadil
conditions) is shown below in Table 1.

The results clearly indicate that pharmaceutical compositions in accordance with the
present invention allow greatly increased recovery of the TGF-§ superfamily member
incorporated therein as compared to the level of recovery possible using preferred

compositions known from the prior art.



adapted, by substitution of suitable capture and
detection anti bodi es and use of a suitable standard
w@orey709® al | ow assessnent of recovery of ot hBCT/G82006/802574

superfam |y nmenbers from plarnmaceutical conpositions

of interest (for exanple other conpositions in

accordance with the invention, or other control

qr sitions known fromthe prior art). A2. 1.
ﬁ?—re[g‘grati on of plates for ELISA. N nety-six well

pl ates (Fal con 353912) were coated with | OOr/ wel | of

noclonal anti-TGE-/33 captt

Jre anti body (R&D

a
Syst
2ny/
over
adhg
aspi
wasH

dfernvid@Bme) dil uted in PBS
nm.. The plates were then se¢
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re to the wells. After inc
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ed and i ncubat ed
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DS el | o
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in BBS H—74)—Non=—specifi+c
vveretsgjl%ogged by the addition of
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(W W—sodium azide \Wells cant
ver d GlHeasBat ed at roomtenpera
Pre l of —TGF~Hb3—Standard H-V

saml ﬁgl I?utl ons were nade in l)'ZMher O 25M sugar
solution (i.e. maltose, glucose, mannose or SucCrose)
or ELISA diluent (0.1% (wv) BSA, 0.05% (v/v) Tween 20

in Tris-buffered saline pH 7.3). A TG--/33 standard
series using human reconbi nant TG-- (R&D Systens

B 43- Biglogicalr gethyity( fof oG8 sperfamsily unemberst mcorporated in

p?\%?ﬁ‘?%%mrg y‘%mﬁo 1S 11 zyccordgﬁtg-t? Wgﬁl?ﬁgh{c 1a%§g%d3 Rge ltnaentlon
T%goﬁ)” red A2. 3. ay A volune
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i ncubat ed for 5 hours at room tenperature.
following assay, Wthh utilises the ability of TGF-3 superfamﬂy members to inhibit

D CIHUIHUIHU o-teS
3¥§OrrL/vveII of PBS
¥pisucrose and U.05%
aining this solution

&ﬂé for one hour. A2.

nfﬁndard faYa
artoar—G

mink lung epithelial cell proliferation. The biological activity of the incorporated
TGF-B superfamily member may then be assessed by determining its ICsq value (the
concentration at which 50% inhibition of the cells’ proliferation response is

observed).

This assay represents a suitable means by which the biological activity of other TGF-
B superfamily members incorporated in compositions of the invention, or in known
compositions used for comparison purposes, may be determined.

Bl.  Experimental details of Biological Activity Assay.

Briefly, the biological activity of TGF-B; incorporated in a composition in accordance
with the first aspect of the invention was determined by measurement of the inhibition
of proliferation of Mink lung epithelial cells (Mv-1-Lu) (ATCC Cat no CCL-64)

brought about by the TGF-8 superfamily member. Inhibition of proliferation was



were then aspirated and washed a total of three tines

with 300nL/well of wash buffer (as above) for each
wor®nooorte the wells had been aspirated and weshe#2008/002574

vol une of | OOnl of biotinylS&ted anti-TG--/33 detection

anti body (R&D Systens BAF243) diluted to |1 OOng/nL in

ELI SA diluent (as before) was added to each well. The

pl ate was then seal ed and i ncubat

aysgBRsl emp e Mllr easadSiggna Satip JuFhuen g\éﬁﬁagg@f%ﬂgﬁﬂhﬂa'
tlﬁ%%ﬁ%?Z%éé%@g?%-{ep%ﬁﬁiuﬁﬂ Besmitel B 30ML/ 188hlo1Rbn WS hhat is

r each wash. A vol une of
cbi@akd e lth imbhbile fptmeadprodHiRPby( hekoct@B3i@ 7ctidity (mddchondrial

1: 5000 in ELI.SA dil yent. t hen added to. each l.]. .
CPAIEAFROE SR o Par NG DATR A oy Y38 R ed with
a{:iﬁﬁﬁz‘dt NIPRIPAR Gnd THE WREASHYVWBF &thE hRBulRaR! §iesh 38 0measured

washed a total of three tines, using 300nm./well of

colasimebidaflgat § vravelaegthwd R0 nl. vol ume of | OOl of
Substrate Sol ution (R& Systens DY999) was then added
to each well, the platecovered and i ncubated for 20

B! 81 (AimIr STVITIkEIMBE pithelial cdswadrt ifcafat&lifito 96-waliggates in
Sol ution (0.5M H2SO4) was then added to each well. The

16ppi ofl culleresimadioh (IMEM Mt % V) eBedtalnwBiovinga §etfe n20mM
et er.m i thin 30,,m i. '
gtaiine. Qg Hiod b o P s ARt RO e

58 L1bReP PR ey Seas! TGF-Bf wiHiuteBijuet $8&o dsé (it evithout
sanpl es, representing TG--/33 recoverable fromthe

simagmg g g)Siris compaisingephogehasy hivfferad islinee R Dneaataipng Heo(W/v)
sta r e. .Jhe.results ar in T

SR O e BRSSO Bl e
doh@enEifib 98 10RFPAYLAT L Thk hanmphs| wéerhen ttolther diluted 1:5 in cell

formulation representative of preferred conpositions
dalurenmediuph erior i tor ther addiign afe KiOMLs obfthewscenranles g sagh well

The.r.ec rabl.e TG--b3 detected in a.PB nnj t,ol., .. .
COBEITHE T RLCe b HEE SEHTE o HoP J0ORE, | Fradlution in the
W@l dad BRr&EREMAd ds8HOVSH¥n®tichSor N-5OGB/RYY.I MIRScells of each
contal ni ng conpositi‘ons in accordance with the

wellwatei then éxposedhinspmples foe dive deyvsy agd @in AU€v/ve 6fparddhe end
gfothg%i)c/)s%%e, 50 ul of MTT reagent (2mg/mL stock diluted in PBS) was then
added to each well. The plates were then incubated for a further four hours at 37 ‘Cin
5%(v/v) CO,. After this period the supernatant from each well was removed and the
precipitated formazan crystals were dissolved by the addition of 100pl/well of acid
isopropanol. The solubilised MTT in each well was then quantified using a 96-well
plate reader at a wavelength of 570 nm. The data were plotted using XLFit 3 and the
ICs, values calculated for five individual curves for each formulation. The ICsq value
for each formulation was then expressed as the mean (+ standard deviation) of these

individual standard curves.

B2. Results of Biological Activity Assay.
The results of five repetitions of the biological activity assay using both a known

composition of the prior art (Figures 3A to 3E) and a composition of the invention



recovery fromsyringes containing the DSI| formulation

subjected to the sane storage conditions) is shown
whedoamoions Tabl e 1. The results clearly indi cat BCT/B&2006/002574

pharmaceuti cal conposition$9in accordance with the

present invention allow greatly increased recovery of
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concentration at which 50% i nhibition of the cells
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| Rl aliRal Mlordingly,
P B S b ordingly
thenasiblogical esttivity cofiptisi tTGRE alupedfiEnilyvewrtiben, ingerporated  in
known conposi tions used for co ar| ur poses .
corapertiansif rfgﬁ Invigntion gaxbe 56881 D° @hﬁnf’% %ﬁ %ebf%g%é‘ih can
1l ﬁigs%n BiiioRe bd'the b8 Q&tol ogical activity of
bé%%hffsg??yliln or pc})roatlgd In g colrerosHl on in accordance
with the first aspect of the invention was determnm ned
%f nfasuremsnt of the inhibition of proliferation of
lung epithelial cells (M/-1-Lu) (ATCC Cat no
CCL-64) brought about by the TG-/3 superfamly
menper. Inhihition of proliferation wasassessed using
a MFormulg¢ion (Sigma Cat NAVIR®R¥GH. MIT is
3- (4, 5-D net hyl -
thi hzol yl ) ~2, 5- di pheny! - 2i PEF AT Jeiation)
sol ubl'e tetrazoliumsalt that is converted to |ts

i nspl ubl e formazan product %y t he nmetabolic activity
(mi t BSAbNdri al 30.104 (x 7.093)
Maltose 7.300 (& 1.044)

D. Summary of Studies A and B
Pharmaceutical compositions in accordance with the present invention allow
surprisingly high levels of recovery of TGF-8 superfamily members incorporated in

the compositions as compared to the preferred compositions described in the prior art.



dehydr ogenases) of cells. The insol uble formazan
crystals are solubilized with acidified isopropanol
w@ea 7093 nt ensity of the resultant sol ution iBCT/GB2006/002574
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caﬂ@edtlbm each well. The plates were then incubated for
a further four hours at 37 Cin 5%v/v) CO2. After
this period the supernatant fromeach well was renoved
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y the addition of 100OM/well of acid isopropanol. The

solubilised MIT in each well was then quantified using

it St O DR Bri SRR RO, I sl

;}@é&éﬁh@ﬁ ﬁi;tdc OF iddeY @sicdtldMhe uBherGrhy 662 olunkac hin addition to
' mul atm on. The 1 C50 val ue for each fornul ati on wa

thdn 898 dx prmseod eﬂ@scaéoedr@owe,an solwioarrRfafhg ERATHIGEH pngssthetic
hese i ndi vi dual h
PGt B S8 s By RRBEC AR °Fe B oY 1 0 rvthema
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both a known
Separate evaluations of local pain and erythema associated with each of the
solutions shown in Table 3 were undertaken. Both the volunteer and the clinician
undertook these evaluations. The extent of pain or erythema associated with the
different formulations used was rated based upon the following categories (listed

in ascending severity):

1) none
ii) minimal
i)  slight

iv)  marked

The results of the evaluation are shown in Table 3 and these are further

summarised in Table 4.



conposition of the prior art (Figures 3Ato 3E) and a
conposition of the invention(Figures 3F to 3J) are
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o lsPL P b 4B by i, B b 5 i AR BT ART b BB poin
thae @uldotherWi€ bei RedceasedithViajfectibmof witiet lsubstindee  This is

achi eved _using conpositions of the prior art. Tabl.
p@.twléarimwsﬁ@fe%s% dhee§nding et Bnﬁfii R gegrdance with fhe
: t [ OB
R S B A A A e i
ingecpiend afmbynitodvbler enipvsitioppalabed i n t he conpositions
as conpared to the preferred conpositions described in
the prior art.Furthernore, the biological activity of
Ft he ${mdlySoimabam | y menbers incorporated in the
conmpositions is surprisingly increased as conpared to
TG--/3 superfam |y nenbers incorporated in prior art

ositions..E Eval uati f_Locali aj
ARGy ROBuePueSt R APl PR IEeARh possess o
suTpfisidf abil@yto Prevtnidy rddiSe afedioatpath. t Dhiewbdligpiseexhibited both in
| ocal rsed pain and erythema associated with . )
COMpFTRQR rtardfnop areestbeilcotScRIsISRHRh LENGRRHNG f8¢ dp cgupprison to
R
Dyl 1). c Ghp behéficdaisproperties of medicaments manufactured in accordance with

the invention are exhibited by all sugars tested thus far, but are not exhibited by a

formulation consisting of the sugar alcohol mannitol.
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F. Summary of Study E Medi canents manufactured in
accordance with the present invention possess a
wG@opd®dfg ability to prevent or reduce injeck@CDGB2006/002574
pain. This ability is exhilé8ted both in conparison to
known anaesthetic agents (such as |ignocaine) and in
conparison to existing preferred injectable
(Eg;[ nts (such as the mamitol -based fornual ation
Whe beneficial properties of nedi canents
manuf actured in accordance with the invention are
exhibited by all sugars tested thus far, but are not
lexhi b thlamiAgeicebeompesitiancaoprsisg b MGHH supefanifmember and
I o) itol Jable 3 Table A4CLAIMS 1. A
agﬁg naﬂér(g%?@ aa?t bt gﬁ‘%%%ti PSR HS i%iahﬂwa“ﬁ@i’y?% recovery and/or
iserpayetl diolbglcaraoidEly GiiHe FGFUG SipPhRNlyIRenEdy. suf fici ent
concentration to allow i nproved recovery and/ or
i ncreased biological activity of the TG~ superfamly
nb . 1.C conpaositi.on of claim 1,
Kher oy Hpml LU R ERESHOE & o AT ekt g Moty & sfected from
teogroup somgrising hadese, suaoes glucdettidsearmdse. mannose. 3.
The pharmaceutical conposition of claim2, wherein the
sugar is maltose. 4. The pharmaceutical conposition of
3¢l ai Mg, phwhiedced AN & o0 e grou
conpri sipng glcgiclztg)bsale&glrl}% maﬁ1 n%%éaﬂ?q%nege%ﬁg%grelﬁ |agt3$e‘
conposition of any preceding claim wherein the sugar

IS pr t a.concentration.of greater than 50ng/ nl .
%. Thlgl% %F‘%%’S‘%WF%%PW&%@? “11%1%2 6&@&% the syganp e¢legted from

thidgrosplgahptisinpsRseRtandtmanegicent rati on of between 5 1
and 200ng/ M. 7. The pharnmaceutical conposition of

claimb5, wherein the sugar is present at a

sconcemlrat Lo 2..60 and 150ngm/ m... 8. The :
phar mac é)‘l’l}ﬁl caF&E:Cg Frg%‘ﬁﬁ‘?“‘{ﬁé%n OF e lgle?‘ﬁrag?g Gl Yhereip dhe sugar is
peasgarat asoqeatatiin éftgreaterthgeMrhginilon of between 70 and

| OOng/ m .

6. The pharmaceutical composition of claim 5, wherein the sugar is present at a

concentration of between 51 and 200mg/ml.

7. The pharmaceutical composition of claim 5, wherein the sugar is present at a

concentration of between 60 and 150mg/ml.

8. The pharmaceutical composition of claim 5, wherein the sugar is present at a

concentration of between 70 and 100mg/ml.

9. The pharmaceutical composition of claim 5, wherein the sugar is present at a

concentration of between 80 and 95mg/ml.

10.  The pharmaceutical composition of claim 5, wherein the sugar is present at a

concentration of between 85 and 90mg/ml.



9. The pharmaceutical conposition of claim5, wherein

the sugar is present at a concentration of between 80
w@ea7e&mey mM . 10. The pharmaceutical conpositiPeT/682006/002574

claimb5, wherein the sugar 6#s present at a

concentration of between 85 and 90ng/m .11. A soluble

phar maceuti cal conposition conprising a TG--/3

superfam | nber and a sugar., wherein the ris .
Thr ovidaehibls BBEmaseiahSPRPORIPAACTIHIE ds it ofEpgitamily
‘Belcgﬁ'ﬁj‘aséu?hp Ny QeiRCIRL &Y Bardis FY#1d0h GRisGah aSPoPéition that, on

e sugar provi ded at Sufficient concentration to
dlatdlmwn op rtbe @dmpesmwn rtp aohdbver a i physietngiet] [Fobitioy) dlad sugar is

pri‘l’%%"v?ﬁ: & it e taliod B AT dmeraTe iVt ion fpfygased

b al h@m@t&%f'ﬂ@@ﬂ(}'ﬁfﬁ SpeitadilphRp®det on that on
di ssol ution of the conposition to achieve a

physi ol ogi cal solution the concentration of the sugar

IS grea t han 50 . u £ cq 1
13 SASP ls OBRPPIPY B uEl SR AL BER 0 n
s BRopeftichothiati6h idiyaslutiamdf ahésd:tgﬁlbomtidmtoqatﬂmwaa ﬁlSysnﬂoglcal
t he source of sodiumions and of the sugar being such
selhBen e canecapiion ohthe Fugan s Fespobre P %‘ﬁ‘g‘?"% produce a
sodi um concentration of between 130 and 160 nEg/L, the
concentration of the sugar is sufficient to allow
1B.1mpr dv edlubkc phemyacamiab rcoipositias ecorbpriding)i £ GGt supetfamily

of .the TGF-/ rfan1| nmenber. 14. A solubl e .
BRSPS L OOR Hox B St b dygnefiaf R sBurce of sodium
iS4 AR o RS sfar Béﬁ%gssﬁéﬁ 88t 8h dReGuts be Rt (ﬂﬁl‘ibdéftlcﬁlhﬁ produce a

sugar are such that on dissolution of the conposition

seduproodergratios Oﬁ pefiwesnideand 460 orEwE, @ém@mﬂmm ahde sugar

e concentratio fit
AR by RS OB B P Bl BB B g or e
mﬁﬁlﬁlﬁ@ﬁﬂillﬂﬁnﬁhﬁérm wherein the TGF-/3 superfamly

menber is selected fromthe group conprising TG~ 1,
TG-- and TG-| 33. 16. The pharnmaceutical conposition

lgf Ctkag&hﬂig’co%%@ﬁf-oﬂ atc@&d%g:tbbclgiﬁpqg,f Mklc¥n the quantities of the

source of sodium ions and of the sugar are such that on dissolution of the composition

to produce a sodium concentration of between 130 and 160 mEq/L the concentration

of the sugar is greater than 50mg/ml.

15.  The pharmaceutical composition of any preceding claim, wherein the TGF-3
superfamily member is selected from the group comprising TGF-3;, TGF-3; and
TGF-ps.

16.  The pharmaceutical composition of claim 15, wherein the TGF-8 superfamily
member is TGF-33.

17. The pharmaceutical composition of any preceding claim wherein the

composition is for use in wound healing.



menber is TGF-/?3. 17. The pharnaceutical conposition

of any precedi ng claimwherein the conposition is for
was@®zioerospound heal i ng. 18. The pharnmaceuti cal PCT/GB2006/002574

conposition of claim 17, wé&rein the conposition is

for use to pronote wound healing and/or to prevent or

inhibit scar formation. 19. The pharnaceutica

conpositjon of an recedin |.ai mwherein.the e
1€ opoB? PROCEIEa SERBREE™ o lali i WhsTay b Sggroosition s for
udenth §EdrhOR -wotBd hddlf e/ JTRE Bk b dr 1IARR S&k Fdratatioh. Cl ai m
19, "wherein the conposition is fornul ated for
adm nistration by intradermal injection. 21. The

har ppceut i cal conposition of ¢laim 19, .wheregi .
19088 PR apeg bp Sy of vttt kB Wibrein the
cSTHSH GHNB Potemil b @ £ la@inidZatioh s ipfeatisraceut i cal

conposition of claim19, wherein the conposition is
fornul ated for adm nistration by intravenous

nj e . . ceu - 0 .
2g! Tt lpntieul S RBCIRER 44 Bt POTRIRASD e YonfididBh is
foaahni ¢ s for atlinbfistiyion by imradennilanjectigrect i on. 24. The

phar maceuti cal conposition of any preceding claim

wherein the conposition is fornulated for

2pdm 'I“hétrﬂ}ﬁhh%uﬁ&l adnlgot#BRESH ERNRAY, I WiRdrkih! @k Cconfposition is
The pharmaceutical conposition of any preceding claim

forimaitat¢chfor hémonsiptioh by shbduganfconsmmjestiont f or

adm ni stration as an eye drop. 26. The pharnmaceutica
conposition of any preceding claim wherein the

220NPasé tiHaAnideufie NedndosRichOsf 8ith N % twidrei@nthi éndposition is
stent. 27. The pharnaceutical conposition of any

foypaideder] fog adminisiatiph by dRtrrvienelsdBiesBet-t i on i s formul at ed
for admnistration by a slow rel ease vehicle. 28. The
pharmaceuti cal conposition of any preceding claim

2%her ghe gHaems@utiadi dongpositionpof skdmal %, hivhdeeini thg composition is
agent.29. The pharmaceutical conposjtion of any

fi e HyiFatigh &y dntranp e s FaeRdioni on conpri ses a

t hi xotropi c agent.

24.  The pharmaceutical composition of any preceding claim, wherein the

composition is formulated for administration as an intraperitoneal instillate.

25.  The pharmaceutical composition of any preceding claim, wherein the

composition is formulated for administration as an eye drop.

26. The pharmaceutical composition of any preceding claim, wherein the

composition is formulated for administration via a stent.

27.  The pharmaceutical composition of any preceding claim, wherein the

composition is formulated for administration by a slow release vehicle.

28.  The pharmaceutical composition of any preceding claim, wherein the

composition comprises a thickening agent.



30. A pre-filled container conprising a pharmaceutica
conposition in accordance with any of clains 1 to 29.
w@1007/00m9pre-filled contai ner of claim 30, wheP&i/GBRIV6/002574
container is a syringe. 3266The pre-filled contai ner
of claim 30, wherein the container is a vial. 33. A
nmet hod of treatnent conprising admnistering to an
i ndi vidual in need of the therapeutic activity of a
TG--/3 superfam |y nenber a therapeutic anount of a
200MPeRE t HhRANRACGRIA REmbBsiasY Of #lyabfRedinkOckin, Hherdln the
met hod of pronoting wound heal i ng and/ or I nhibiting
coropositiay eramprones athisotraihagentonpri si ng administering to
a patient in need of such pronotion and/or inhibition
a therapeutically effective anount of a pharmaceutica
30.0MP AShrbl Ml bdaseaiint: BembAsiag ¥ phbmedcahtidl orhpostifon idaccordance
The use of a sugar for inproving the recovery and/or
withang o€ clagms héo BP.ol ogi cal activity of a TGF-/3
superfam |y nenber incorporated in a pharnmaceutica
conposition 36. The use according to claim35, wherein
3the Thgpre-filededreghachfictam30heherenuthe containst isrgyahge.
mal t ose, sucrose, glucose and mannose. 37. The use
according to claim36, wherein the sugar is naltose.
338.  THE pHS RIS EQNAhGDcRiA™D, FRBred thelcBhiEfesR aRal3 7,
wherein the sugar is present at a concentration of
greater than 50 ng/m .39. The use according to any oneé

f clai 5 10 38 wherein the TGEsuperfam l.y. er
3?3 sét 3’@% ?gr t(S?‘ﬁ%linﬁ%t Gres Sm@o‘i‘ﬁdgﬁngﬁf%%ot? a‘]adl—lglqu‘fq%frpn heed of
thhefap dutdd) Qct@ bt a TEE-G -Ehﬁﬁerﬁhiﬁl}ﬂﬁfeﬁfbé't AGht@p&ltRi am@mt of a
wherein the TG superfamly nmenber is TG-/33. 41
cympogiden agcording tpmany of claies hdddfact ure of a nedi canent

for the prevention or reduction of injection pain.

et
=

34. A method of promoting wound healing and/or inhibiting scar formation, the
method comprising administering to a patient in need of such promotion and/or
inhibition a therapeutically effective amount of a pharmaceutical composition

according to any of claims 1 to 29.
35.  The use of a sugar for improving the recovery and/or increasing the biological
activity of a TGF-8 superfamily member incorporated in a pharmaceutical

composition

36.  The use according to claim 35, wherein the sugar is selected from the group

consisting of maltose, sucrose, glucose and mannose.

37.  The use according to claim 36, wherein the sugar is maltose.

38.  The use according to any one of claims 35 to 37, wherein the sugar is present

at a concentration of greater than 50 mg/ml.



42. The use according to claim4l, wherein the sugar
is selected fromthe group conprising naltose,

WG owroem9s gl ucose and mannose. 43. The use accPCHGBROOG002574
claim42, wherein the suga®7is maltose. 44. The use
according to any one of clainms 4 1 to 43, wherein the
sugar is provided at a concentration of greater than
50ng/ M . 45. The use according,t.o a ong, of . cl ai

3Gt O The Wb ALt G SBFCIa: A bt g enerei The rar-s

s%%ﬁﬂ%ﬁ&mbérﬁis_sm@tea%oﬁ%e rlb0cdiRistiny INEGRB, ch@Fp and
1 to 45 wherein the nedi canment further conprises a

TGkef:apeuti ¢ active agent. 47. The use according to
cl ai m 46, wherein the nmedi canment conprises a
t herapeutic active agent able to pronote wound

abeal iThg . usédBecollling Us @6 99 dvheretrotte! BGEMA Supetfaniilgi member is
47, wherein the nedi cament conprises a therapeutic

T&dt-fwe agent able to reduce scarring. 49. The use
according to any one of clains 46 to 48, wherein the
t herapeutic active agent conprises a TG--/?

4supermhanikd yf Aeogeerin 5k mhhefavines af € aredicamenbforltle pret@ytion or
wherein the TG b superfam |y nenber is selected from

redustion ofiBIcCHMHP8i ng TGF-j 81, TGF-j82 and TGF-/33. 51.

The use according to claimb50, wherein the TG-/3
superfam |y nenber is TG--/33. 52. The use accordin

420 afheowe acdordihgitorsladmi4l;, oviBtein Wiresugan is $rtectrsloirermnBa group

furt.her c ri ses an, anaest.hetic active agent. 53. The
CB’%‘B”E\‘E‘%B‘PE‘PW%Q spgose glugPIANdIHAIe S 't he angest heti c

active agent is an injectable |ocal anaesthetic. 54.
The use according to claim53, wherein the nedi canent
4Bur t Hde vgongserdiesta dlgirbéhivhercin the spaar iggralt@etording to
any one of clains 4 1 to 54, wherein the nedi canent

44.  The use according to any one of claims 41 to 43, wherein the sugar is provided

at a concentration of greater than 50mg/ml.

45.  The use according to any one of claims 41 to 44 for the manufacture of an

injectable medicament.

46.  The use according to any one of claims 41 to 45 wherein the medicament

further comprises a therapeutic active agent.

47. The use according to claim 46, wherein the medicament comprises a

therapeutic active agent able to promote wound healing.

48.  The use according to claim 46 or claim 47, wherein the medicament comprises

a therapeutic active agent able to reduce scarring.

49.  The use according to any one of claims 46 to 48, wherein the therapeutic

active agent comprises a TGF-8 superfamily member.



further conprises a cosnetic active agent. 56. The use
according to any one of clains 4 1 to 55, wherein the

wore@7oemvent further conprises a diagnostic actP@BGB2006/002574
agent . 68

50.  The use according to claim 49, wherein the TGF-G superfamily member is

selected from the group comprising TGF-81, TGF-2 and TGF-£3.

51. The use according to claim 50, wherein the TGF-8 superfamily member is
TGF-63.
52.  The use according to any one of claims 41 to 51, wherein the medicament

further comprises an anaesthetic active agent.

53.  The use according to claim 52, wherein the anaesthetic active agent is an

injectable local anaesthetic.

54.  The use according to claim 53, wherein the medicament further comprises

lignocaine.

55.  The use according to any one of claims 41 to 54, wherein the medicament

further comprises a cosmetic active agent.

56.  The use according to any one of claims 41 to 55, wherein the medicament

further comprises a diagnostic active agent.



