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Abstract:

There is provided a conjugate formed between an anaesthetic compound and a peptide component of
the amino acid sequence: W-Lys-X 1-Ser-U-X 2-Y wherein: W, X 1, U, X 2 and Y are as defined in
the description, as well as regioisomers, stereoisomers, and pharmaceutically-or
cosmetically-acceptable salts of said conjugates, which conjugates are useful in the treatment of
conditions characterised by inflammation and/or of pain. Preferred anaesthetics are local
anaesthetics, such as procaine.
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MEW PEPTIDE CONIUGATES

Field of the Invention

5 This invention relates to new peptide conjugate compounds, the use of such conjugates in
human medicine, and 10 pharmaceutical compositions comprising them. In particular, the
invention relates to the use of those conjugates and compositions in the treatment of e.g.

inflammation and/or pain.

10 Background and Prior At

Inflammation is typically characterized as a localisad fissue response {0 e.g. invasion of
microorganisms, certain antigens, damaged cells or physica!l and/or chemical factors. The
inflammatory response is normally a protective mechanism which serves (o destroy, ditute
15 or sequeaster both the injurious agent and the injured tissue, as well as to initiate tissue

healing.

Inflammation may resuit from physical trauma, infection, some chronic diseases {e.q.
psoriasis and autoimmune diseases, such as rheumatoid arthritis) and/or chemical and/or
20 physiclogical reactions to external stimuli {e.g. as part of an allergic response}. A complex
series of evenis may be invoived, in which inflammatory mediators increase blood flow and
dilation of local blood vessels, resuiting in redness and heat, the exudation of fluids, often

resulting in localised swelling, leukocytic migration into the inflamed area, and pain.

25 Many conditions/disorders are characterized by, and/or are caused by, abnormal, tissue-
damaging inflammation. Such conditions are typically characterized by activation of
immune defence mechanisms, resuliing in an effect that is more harmful than beneficial to
the host, and are generally associated with varving degrees of tissue redness or hyperemia,
sweiling, hyperthermia, pain, itching, celi death, tissue destruction, cell proliferation and/or

30 loss of function. Examples include inflammatory bowel diseases, rheumatoid arthritis,

multinte sclerosis, psoriasis, glomerulonephritis and transplant rejection.

Typicaliy, a compiex series of evenis results in inflamumatory changes such as increased
blood flow through dilation of local blood vessels, resulling in redness and heat, the
35 extravasation of leukocytes and plasma, often resulting in localised swelling, activation of
sensory nerves {resulting in pam in some tissues) and loss of function. These inflammatory
changes are triggered by a cascade of cellular and biochemical events involving cells like
neutrophils, monocytes, macrophages and lymphocytes together with inflammatory
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mediators such as vasocactive aminas, cytokines, complaement factors and reactive oxygen

species.

Amongst other things, inflammation plavs a key role in the wound healing process.

5 Wounds and burns can therefore be classified as conditions with which inflammation is
associated. Traditional thinking in the art is that anti-inflamimatory drugs shouid not be
applied directly to open wounds, as this would be detrimental to the progress of wound
healing.

10 Fibrosis is defined by the excessive accumulation of fibrous connective tissue {components
of the extracellular matrix (ECM} such as collagen and fibronectin} in and around inflamed
or damaged tissus.  Although collagen deposition is typically a reversible part of wound
healing, it can often avolve into a progressively irreversible fibrotic response iF tissue injury
is severg, or if the wound-healing response itself becomes dysregulated. Furthermore,

15 fibrogenesis is known to be a major cause of morbidity and mortality in many chronic
inflammatory diseases, as well as end-stage liver disease, kidney disease, idiopathic
pulmonary fibrosis (IPF) and heart failure. It is also a pathological feature of many chronic
autoimmune diseases, such as scleroderma, rheumatoid arthritis, Crohn's disease,
ulcerative colitis, myelofibrosis and systemic lupus erythematosus. Fibrosis may also

20 influence the pathogenesis of many progressive myopathies, metastasis and graft

rejection.

Irrespective of whether it is caused by, and/or it is associated with, inflammation, pain
control is of prime importance in the treatment of many differant diseases and medicai

25 conditions. Proper pain relief imparts significant physiological and psychological benefits
to the patient. Not only does effective pain relief mean a smoother, more pleasant recovery
(e.g., mood, sleep, gquality of life, etc.)y with earlier discharge from
medical/surgical/outpatient facilities, but it may also reduce the probability of the acute
pain state progressing to a chronic pain syndrome.

30
Musse! adhesive protein (MAP), also known as Mylius edulis foot protein (mefp), is a
protein that is secreted by marine shellfish species, such as Mytilus edulis, Mytilus coruscus
and Perna viridis. Eleven identified separate adhesive protein subtypes have been derived
from mussels, inciuding the coliagens pre-CGL-P, pre-COL-D and pre-COL-NG; the mussel

35 feet matrix proteins PTMP {proximal thread matrix protein) and DTMP (distal thread matrix
protaing; and mfp proteins mfp-2 (sometimes referred to as “mefp-27, herginafter used

interchangeably}, mfo-3/mefp-3, mfp-4/mefp-4, mf-5/mefp-5, mfp-&6/mefp-6 and, most
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praferably mfp-1/mefp-1 {(see, for example, Zhu &t al., Advances in Marine Science, 2014,
32, 560-588 and Gao et &/, Journal of Anhwi Agr. Sci., 2011, 39, 19860-18862).

A significant portion of mefp-1 consists of 70 to 90 tandem repeats of the decapeptide:
5  Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys (SEQ ID No: 1; see Waite, Int. J. Adhesion
and Adhesives, 1887, 7, 9-14). This decapeptide sequence may be isolated as a low
molecular weight derivative of naturally-occurring MAPs, or may be synthesized, for
example as described by Yamamoto in J. Chemn. Soc., Perkin Trans.,, 1987, 1, 613-618.
See also Dalsin ef al., J. Am. Chem. Soc., 2803, 125, 4253-4258.
10
Anaiogues of the decapeptide, notably Ala~Lys-Pro~Ser-Tyr-Hyp-~Hyp-Thr-Tyr-Lys (SEQ 1D
No: 2) have aiso been disciosed. See, for example, US 5,616,311 and WO 96/39128.

Anaesthetics {both local and general} are frequently emploved 1o treat acute and chronic
15 pain. Such pain may be associated with disorders (characterised by or associated with
inflammation or otherwise), wounds or burns. Anaesthetics ara also routinely employed
in advance or, during or after surgical and/or diagnostic interventions carried out on the

human hody,

20 Local anaesthetics act by binding to fast sodium channels from within (in an open state),
and so prevent transmission of nerve impulses without causing unconsciousness. They
can be either ester- or amide—-based. General anaesthetics tend to cause sedation and

therefore may act by one or more of numerous meachanisms.

25 There is a clear need for new and/or improved medicines that may be usead in the treatment
of inflammation, conditions characterised thereby, and/or in the treatment of pain.

Disclosure of the Invention

€3
(=]

According to a first aspect of the invention, theare is provided a conjugate compound formed
between an anaesthetic compound and a pentide compaonent, preferably selected from the
amino acid sequence:

W-Lys-Xi-Ser-U-X2-Y {SEQ ID No: 3)
wherein:
35 W is absent (in which case Lys is the N-terminal amino acid), or represents a 1, 2 or 3
aming acid sequence, in which the amino acids are selected from one or more of the group
Sar, Lys, Ala, DOPA and a 3,4-dihydrocinnamic acid (HCA} residue, provided that, when
prasent, the HCA residue is located at the N-terminus of the peptlide seguence;

2
P
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X represents Pro, Hyp or diHyp;

U reprasents Tyr, DOPA or a single bond (i.e. is absent);

X2 represents Ser, Pro, Hyp or ditdyp; and

Y represents a 1 to 5 (e.g. a2 110 4) amine acid sequence, in which the amino acids are
5 selectaed from one or more of the group Lys, Ala, Pro, Hyp, diHyp, Thr, DOPA and Tyr,

as well as regioisomers, sterecisomers, and pharmaceutically- or and/or cosmetically-

acceptable salts of said conjugates, which conjugate compounds, regicisomers,

sterecisomers and salts are referred to together hereinafter as 'the conjugates of the

invention’.

10
The ‘anaesthetic compound’ includeas any comipound that is capable of inducing anaesthesia
at a local and/or systemic level with a view to avoiding severe pain for a multitude of
reasons, including those described hereinafter. Anaesthetic compounds may thus be
locally acting (& local anaesthetic) or genarally acting {(a general anaestheatic).

15

General anaesthetics are typically administered prior to the occurrence of pain (e.g. prior
to surgical or other interventions) and may inciude any agent that is capable of providing
reduced consciousness (such as unconsciousness) and/or sedation. General anaesthetics
thus include inhaled gases, such as desflurane, enflurane, halothane, isofiurane,
20 methoxyfiurane, nitrous oxide, sevoflurane, xenon; barbiturates, such as amobarbital,
methohexital, thiamyial and thiopental;, benzodiazepines, such as diazepam, lorazepam,
midazolam, etomidate, ketamine and propofol; short-acting opioids, such as aifentanil,

fentanyl, remifentanil and sufentanil.

25 However, it is preferred that the anaesthetic component of a conjugate of the invention
comprises a local anaesthetic.

The term ‘local anaesthetic” includes any active pharmaceutical compound thal causes
absence of the sensation of pain in a specific location of the body without a loss of
30 consciousnass, is capable of binding to sodium channels, and/or is capable of preventing
transmission of nerve impulses. Such locations may be very localised (e.g. intracrally, in
the case of a tooth that needs to be removed) or around a8 wound that reguires stitches,
or can be regional anesthesia, which is used for larger areas of the body such as an arm,
a leg or in obstetrics, etc.
35
Local anaesthelics may be selected from the group amylocaing, ambucame, articaine,
benzocaine, benzonatate, bupivacaine, butacaine, butantlicaine, chioroprocaine,

cinchocaineg, cocaine, cyclomethycaineg, dibucaine, diperodon, dimethocaine, eucaineg,
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atidocaine, hexylcaine, fomocaine, fotocaine, hydroxyprocaine, isobucaine,
levabupivacaine, lidocaine/lignocaine, mepivacaing, mepryicaing, metabutoxycaine,
nitracaine, orthocaine, oxetacaine (oxathazaine), oxybuprocaing, parasthoxycaing,
phanacaine, piperocaine, piridocaine, pramocaine, prilgcaing, primacaing, procaine,

5 procainamide, propantheline, proparacaing, propoxycaine, pyrrocaing, quinisocaine,
risocaine, ropivacaine, trimecaine, tetracaine, tolycaine and tropacocaine.

Preferred local anaesthatics inciude those that contain one or more free amino groups, and
may thus be selected from the group ambucaine, benzocaineg, butacaineg, chioreoprocaine,
10 dimethocaine, metabutoxycaine, orthocaine, propanthaline, propaxycaing, risocaine and,

particulariy, procainea.

Other preferred local anaesthetic include that may be selected from the group tetracaine,
dimethocaine, benzocaine, orthocaine, butacaine, ambucaine, chioroprocaine,

15 metabutoxycaine, propantheline, risocaine, propoxycaine and procaine.

Peptide components that may be mentioned include those in which:
W orepresents a 1 or 2 aming acid sequence, in which the aming acids are selected from
one or more of the group HCA and, more praferably, Lys, Ala and DOPA;

20 U represents Tyr or DOPA;
Y represents a 1 to 5 (e.g. a 1 to 4) amino acid seguence, in which the amino acids are
selected from one or more of the group Lys, Ala, Pro, Hyp, Thr, DOPA and Tyr.

Praferred conjugates of the invention inciude those in which:
25 X! represents Hyp or, more preferably, Pro;
X? represents Sar, Pro or, more preferably, Hyp;
W represents HCA, HCA-Ala~, preferably Ala or Lys-Ala or, more prefarably DOPA or DOPA~
Ala-; and/or
Y represents a 5, prefarably a 3 or, more preferably, a 4 aming acid sequence, in which
30 the amino acids are selected from one or more of the group Lys, Ala, Hyp, Thr, DOPA and
Tyr.

More prefarably, conjugates of the invention include those in which Y represents a 4 amino
acid sequence selected from the group -Pro-Yi-YZ-Lys- or, more preferably,

a5 -Hyp~Y1-Yi-Lys- and -Thr-Y-Y2-Lys~, wherein ¥Y! and Y? are each independeantly selected
from the group Pro or, more preferably, Ala, Hyp, Thr, DOFA and Tyr.

Wheregin Y represents a 4 amingo acid sequence, preferred conjugates of the invention
include those in which the aming acid sequence defined by Y is selected from the group:

5
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-Pro-Thr-DOPA-Lys-;

~Pro~Thr-Tyr~Lys~;

~Thr-Tyr-Pro-Lys-;

-Thr-DOPA-Pro-Lys-; and, more preferably,
5 ~Hyp-Thr-Tyr-Lys-;

-Hyp-Thr-DOPA-Lys-;

-Hyp-Thr-Ala-Lys-;

-Thr-Tyr-Hyp-Lys-;

=Thr-DOPA-Hyp-Lys-; and
10 -Thr-Ala-Hyp-Lys-.

Wherein Y represents a8 5 amino acid sequence, preferred conjugates of the invention
inciude those in which the amino acid sequence defined by Y is seiected from the group
~Hyp-Thr-DOPA-Hyp-Lys~ and -Hyp-Thr-Tyr-Hyp-Lys-.

15
When Y represents a 2 amino acid sequence, preferred conjugates of the invention include
those in which the amino acid segusnce defined by Y is selacted from the group
-Hyp-Thr-, -Thr-Tyr-, -Pro-Thr- and -Thr-DOPA-.

20 Other preferred conjugates of the invention that may be mentioned include those in which
the aming acid sequence defined by Y is selected from ~Thr-Tyr-Lys~-, ~Tyr~Pro-Lys~,
-DOPA-Pro-Lys-, -Hyp-Thr-Tyr-, -Hyp-Thr-Tyr-Hyp-Lys- and, more preferably, the groups
~Thr-Tyr-Hyp-Lys-DOPA- and ~Hyp-Thr-DOPA-.

25 Conjugates of the invention that may be mentionead include those in which:

X! represents Pro;

U represents Tyr; and/or

W represents Ala, and, in this respect, conjugates of the invention that may be mentioned
include those of the aming acid sequence:

30 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-DOPA (SEQ ID No: 4);
Ala-Lys-Pro-Ser-Tyr-Pro-Pro-Thr-DOPA-Lys (SEQ ID No: 5};
Ala-Lys-Pro-Ser-Tyr-Pro-Thr-Tyr-Fro-Lys (SEQ ID No: 6);
Ala-Lys-Pro-Ser-Tyr-Pro-Thr-DOPA-Pro-Lys {SEQ ID No: 7);
Ala-Lys-Pro-Ser-Tyr-Pro-Hyp-Thr-Tyr-Lys (SEQ 1D No: 8);

35 Ala~-Lys~-Pro-Ser-Tyr-Pro~-Hyp-Thr-DOPA-Lys (SEQ ID No: 9);
Ala-Lys-Pro-Ser-Tyr-Hyp~-Pro-Thr-Tyr-Lys (SEQ ID No: 1Q);
Ala-Lys-Pro-Ser-Tyr-Hyp-Pro-Thr-DOPA-Lys (SEQ ID No: 11);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr~-Hyp-Lys {SEQ ID No: 12);
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Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 13);
Ala-Lys-Pro-Ser-Tyr-Hyp~Hyp-Thr-Tyr-Lys~-DOPA (SEQ ID No: 14);
Ala-Lys~Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-DOPA (SEC ID No: 15); and
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-DOPA {SEQ ID No: 186).

Conjugates of the invention that may be mentionead include those in which:

U represents Tyr;

X2 represents Hyp: and/or

W represents Lys-Ala-, and, in this respect, conjugates of the invention that may be

10 mentioned include those of the aming acid sequence:
Lvs~Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr~-DOPA (SEQ D No: 17);
Lys-Ala-Lys-Hyp-Sear-Tyr-Hyp-Hyp-Thr-DOPA (SEQ ID No: 18);
Lys-Ala~Lys~Hyp-Ser-Tyr-Hyp-Hyp-Thr-Tyr (SEQ ID Nog: 19); and
Lys~-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr {SEC 1D No: 20).

15
Further conjugates of the invention that may be mentioned include those in which:
X! represents Pro;

U represents Tyr;
X? represents Hyp: and/or

20 W orepresents HCA, HCA-Ala- or, more preferably, DOPA or DOPA-Ala-, and, in this respect,
conjugates of the invention that may be mentioned include those of the amino acid
sequence:

DOPA-Lys-Pro-Ser-Tyr-Hyp-Thr-Ala-Hyp-Lys (S5EQ ID No: 21);
DOPA-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-ala-Lys (SEQ ID No: 22);

25 DOPA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thir-Tyr-Hyp-Lys {(SEQ ID No: 23);
DOPA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys (SEQ ID No: 24);
RDOPA-Ala~-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys {SEQ ID No: 25);
DOPA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys (SEQ ID No: 28);
HCA-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Ala-Lys {(SEQ ID No: 27);

30 HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 28);
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 29);
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys (SEQ ID No: 30);
HCA~Ala~Lys-Pro-Ser-Tyr~Hyp-Hy o~-Thr-DOPA-~Lys (SEQ 1D No: 31); and
HCA-Lys-Pro-Ser-Tyr-Hyp-Thr-Ala-Hyp-Lys (SEQ ID No: 32).

35
Other conjugates of the invention that may be mentioned include thosa in which:

U represents DOPA; and/or
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W represents Ala or Lys-Ala-, and, in this respect, conjugates of the invention that may be
mentioned include those of the amino acid sequence:
Lys-Ala~Lys~-Hyp-Ser~-DOPA-Hyp-Hyp-Thr-DOPA {SEGQ ID Na: 33);
Lys=-Alg-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-DOPA (SEQ ID Nog: 34);

5 Ala-Lys-Pro-Ser-DOPA-Pro-Pro-Thr-Tyr-Lys {SEQ ID No: 3&);
Ala-Lys-Pro-Ser-DOPA-Pro-Pro-Thr-DOPA-Lys (SEQ 1D No: 36};
Ala-Lys-Pro-Ser-DOPA-Pro-Thr-Tyr-Pro-Lys {(SEQ ID No: 37);
Ala-Lys-Fro-Ser-DOPA-Pro-Thr-DOPA-Pro-Lys (SEQ ID Na: 38);
Ala-Lys-Pro-Ser-DOPA-Pro-Hyp-Thr-Tyr-Lys (SEQ ID No: 39);

10 Ala-Lys-Pro-Ser-DOPA-Pro-Hyp-Thr-DOPA-Lys (SEQ ID No: 40);
Ala-Lys-Pro-Ser-DOPA-Hyp-Pro-Thr-Tyr~Lys (SEQ ID No: 413;
Ala-Lys-Pro-Ser-DOPA-Hyp-Pro-Thr-DOPA-Lys {SEQ ID No: 42);
Ala~-Lys~Pro-Ser-DOPA~Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 43);
Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA~Hyp-Lys (SEQ ID Ng: 44);

15 Lys-Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Tyr (SEQ ID No: 45);
Lys-Ala~Lys~Hyp-Ser~-RDOPA-Hyp~Hyp-Thr-Tyr (SEQ ID No: 46);
Ala-Lys-Pro-5er-DOPA-Hyp-Hyp-Thr-Tyr-Lys-DOPA (SEQ ID No: 47);
Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-DOPA-Lys-DOPA (SEQ ID No: 48);
Ala-Lys~Pro-Ser-DOPA-Hyp-Thr-Tyr-Hyp~Lys-DOPA (SEQ ID No: 49); and

20 Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Hyp-Lys-DOPA (SEQ ID No: 50).

Further conjugates of the invention that may be mentioned include those in which:
X! represents Pro:;
U represents DOPA;

25 X2 represents Hyp: and/or
W represents HCA, HCA-Ala- or. more preferably, DOPA or DOPA-Ala-, and, in this respect,
conjugates of the invention that may be mentioned include those of the amino acid
sequence:

DOPA-Lys-Pro-Ser-DOPA-Hyp-Thr-Ala-Hyp-Lys {SEQ ID No: 51);

30 DOPA-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Ala-Lys (SEQ ID Nog: 52);
DOPA-Ala-Lys-Pro-Ser-DOPA-Hy p-Thr-DOPA-Hyn-Lys (SEQ ID No: 53);
DOPA-Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 54);
DOPA-Ala~Lys~Pro~-Ser-DORPA~-Hyp-Hyp-Thr-DOPA~Lys (SEQ ID No: 55).
HCA-Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 586);

35 HCA-Ala~-Lys-Pro~Ser-DOPA-Hyp~Hyp-Thr-DOPA-Lys (SEQ ID No: 573;
HCA~Lys~-Pro-Ser-DOPA~-Hyp-Thr-Ala-Hyp~Lys (SEQ ID No: 58);
HCA-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Ala-Lys {SEQ ID No: 59);
DOPA-Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-Tyr-Hyp-Lys {(SEQ ID No: 60);
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HCA-Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-Tyr-Hyp-Lys (820 ID No: 61); and
HCA~Ala-Lys-Pro-Ser-DOPA~-Hyp-Hyp-Thr-Tyr~Lys (SEQ ID No: 862}.

Feptide components that may be included in conjugates of the invention that may be
mentioned include those of the aming acid sequence:

K-Wi-Lys-Xi-Ser-U-X2-Y1-I-3 (SEQ ID No: 63)
wherein K represents an optional N-terminal HCA group;
Wl may be absent {in which case Lys i5 the N-terminal amino acid) or Wl may represent a
1 or 2 amino acid sequence, in which the amino acids are selected from one or more of the
group Ser, Lys, Ala and DOPA;
¥ represenis a single bond ora 1 to 3 (e.g. 2 1 or 2) amino acid sequence, in which the
aming acids are selected from one or more of the group Lys, Ala, Pro, Hyp, diHyp, Thr,
DOPA and Tyr;
I represents Pro, Hyp, diHyp, Thr, DOPA or Tyr;
J represents Lys or is absent {in which case I represents the C-terminal amino acid); and

X', U and X? are as herginbefore defined.

When conjugates of the invention comprise a peptide component of SEQ ID No: 63, those
that may be mentioned include those in which:

W1t represents Ala or Ser, or is absent (in which case, Lys is the N-terminal amino acid);
X? reprasents Pro, Hyp or diHyp; and/or

when K is not present, W' represanis Ala or is absent and ] represents Lys, then 1

represents Pro, Hyp, didyp or Thr {i.e. I does not represent DOPA or Tyr).

Preferrad conjugates of the invention comprising a peptide component of SEQ ID No: 63
include those in which:

U represents DOPA or, more preferably Tyr;

X! represents Hyp or, more preferably, Pro;

XK? represents diHyp or, more preferably, Hyp; and/or

¥ represents a 3, a 1 or, preferably, a 2 amino acid sequence, in which the amino acids
are selected from the group Pro, Hyo, Thr, DOPA and Tyr.

Peptide components of SEQ ID No: 63 that may be mentioned include those in which wt

represents Sear.

However, maore preferred peptide components of SEQ ID No: 63 inciude those in which w?
is absent or, more preferably, W! represents Ala.
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Fraferred peptide components of SEQ ID No: 63 also include those in which 1 represeants

Lys.

More preferably, peptide components of SEQ ID No: 63 also include those in which I
reprasents DOPA or Tyr, more preferably Pro or, aspecially, Hyp.

Preferred peplide components of SEQ ID No: 63 also include those in which, when J
represents Lys, I reprasents DOPA or Tyr, more preferably Pro or, especially, Hyp.

Freferred peptide components of SEGQ ID No: 63 aiso include those in which 1 is absent.

Prefarrad peplide components of SEQ ID No: 63 also include those in which, when J

)

absent, I represants DOPA or Tyr, more preferably Pro or, espacially Hyp.

Further preferred peptide components of SEQ ID No: 63 include those in which the amino
acids in the seguence defined by Y' are ssiected from Pro, preferably DOPA, more
preferabiy Hyp, Thr and Tyr.

Especially preferred peptide components of SEQ ID No: 63 include those in which, in the
sequence defined by Y*:
the aming acid DOPA, preferably Thr or Lys or, more preferably, Tyr is linked to I; and/or

the amino acid Pro, or more preferably Hyp or Thr is linked to X°.

Praferred values of Y' in peptide components of SEQ ID No: 63 above include, when itis a
3-membered amino acid sequence, -Hyp-Thr-Tyr- or, more praferably ~Hyp-Thr-DOPA-,
-Thr-DOPA-Lys or -Thr-Tyr-Lys-, and, when it is a8 2-membered amino acid sequence,
~Thr-Tyr- or, more preferably, -Thr-RDOPA-, -Pro-Thr- or, more preferably, ~Hyp-Thr-,

Particular conjugates of the invention comprising peptide components of SEQ ID No: 63
that may be mentioned include those in which K is absent.

In this respect, peptide components of SEQ ID No: 63 include those comprising the aming
acid sequence:

Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: &4);
Lys~Pro~Ser-Tyr-Hyp~Hyp-Thr-Tyr-Hyp-Lys {SEQ ID No: 85);
Lys~-Pro-~Ser-Tyr-Hyp-Thr-DOPA-Hyp-~-Lys {SEQ ID No: 66);
Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: &73;
Ser-Lys-Pro-Ser-Tyr~-Hyp-Hyp-Thr-DOPA-Lys {(SEQ ID No: 68);

i0



WO 2022/194238 PCT/CN2022/081408

Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 65};
Ser-Lys~Pro~-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 70);
Sar-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp~Lys (SEQ ID No: 71}

5 More prefarred conjugates of the invention comprising peptide components of SEQ ID No:
63 include those comprising the amino acid sequence:
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys (SEQ 1D No: 723;
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys (SECG ID No: 73); more preferably those
comprising the amino acid sequence:

10 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 74); and
particulariy those comprising the amino acid sequencea:
Ala-Lys-FPro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 75).

Further conjugates of the invention comprising peptide components of SEQ ID No: 63 that

15 may be mentioned include those in which 1 is absent, such as those comprising the amino
acid sequence:

Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp (SEQ ID No: 76);
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp (SEQ ID No: 77);
Lys-Pro-Ser-Tyr-Hyp~-Thr-DOPA-~Hyp {SEQ ID No: 78);

20 Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: 79);

Ser-Lys-Pro~-Ser-Tyr-Hyp-Hyp-Thr-Tyr {SEQ ID No: 80);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp (SEQ ID No: 81);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: 82);
Ala-Lys~Pro~Ser-Tyr-Hyp-~-Hyp-Thr-DOPA-Hyp (SEQ ID No: 83);

25 Ala-Lys-Fro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp {SEQ ID No: 84);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp {(SEQ ID No: 85);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp {(SEQ ID No: 86); and
particularly, those comprising the amino acid seguence:
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA {(SEQ ID No: 87).

30
Further conjugates of the invention comprising peptide components of SEQ ID Ng: 63
include those in which K is an N-terminal HCA group, include those comprising the aming
acid sequence:

HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {(SEQ ID Ng: 88); and, more preferably, that

35 defined by the amino acid sequencea:

HCA~Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: §9).
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Further preferred conjugates of the invention comprising peptide components of SEQ ID

No: 63 that may be mentioned include those in which W' is Ala and Jis
comprising the aminge acid seguence:
Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Hyp-Lys {(SECQ ID No: 90);
Ala-Lys-Pro-Ser-Pro-Thr-Tyr-Pro-Lys (SEQ LD No: 913;
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ 1D No: 92});
Ala-Lys-Hyp-Ser-DOPA-Hyp -Thr-DOPA-Hyp-Lys {(5EQ ID No: 83); and
particulariy, those defined by the amino acid seguence:
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 94).

Lys, such as those

Further preferred conjugates of the invention comprising peptide components of SEQ D

No: 63 thatl may be mentioned includea those in which 1 is absant, such as those comprising

the amino acid sequence:
HCA~Ala-Lys-Pro-Ser-Tyr-Hyp~Hyp-Thr-Tyr {SEQ ID Ng: 95});
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: 96);
Ala-Lys~Pro~Ser-DOPA-Hyp-Thr-DOPA-Hyp (SEQ ID No: 97);
Ala-Lys-Pro-Ser-Pro-Thr-Tyr-Pro (SEQ ID No: 98);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: 99);
Ala-Lys~Hyp-Ser~-DOPA-Hyp ~Thr~-DOPA-Hyp (5£Q 1D No: 180);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-DOPA-Hyp (SEQ ID No: 101);
Ala-Lys-Pro-Ser-DOPA-Hyp~Thr-Tyr~Lys~Hyp (SEQ ID No: 1023;
Ala-Lys-Hyp-Ser-DOPA-Hyp-Thr-Tyr-Lys-Hyp (SEQ ID No: 1033;
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Lys-Hyp {(SEQ 1D No: 104);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-Tyr-Lys~-Hyp {SEQ 1D No: 105);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Lys-Hyp (SEQ ID No: 106);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-DOPA-Lys-Hyp (SEQ ID No: 107);
Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Lys-Hyp {SEQ ID No: 108): and
Ala-Lys-Hyp-5er-DOPA-Hyp-Thr-DOPA-Lys-Hyp {SEQ ID No: 109).

{Other conjugates of the invention comprising peptide components of SEQ ID Mo: 63 that

may be mentioned include those in which K and W' are both absant and Y! represents a

single bond.

More preferred conjugates of the invention comprising peptide componeants of SEQ ID No:

83, in which K and W' are both absent and Y' represents a single

bond, include, in

particular, those in which J represents Lvs. Such peptide components are necassarily

heptapeptide components of the amino acid seguencea:
Lys-X-Ser-U-X2-I-Lvs {(SEQ ID No: 110}

iz
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wherein X!, U, X2 and I are as hereinbefore defined.

Prefarrad conjugates of the invention comprising peptide components of SEQ D No: 110
include those in which:
5 XP represents Hyp or, mora preferably, Pro;
U represenis DOPA or, more preferably, Tyr;
X? represents Pro or, more preferably, Hyp.
I represents Hyp or, more preferably, DOPA or Tyr.

10 In this respect, preferred conjugates of the invention comprising peptide components of
SEQ ID No: 1106 include those comprising the amino acid sequencea:
Lya-Pro-Sar-Tyr-Hyp-DOPA-Lys {(SEQ ID No: 111); and
Lys-Pro-Ser-Tyr-Hyp-Tyr-Lys (SEQ ID No: 112).

15 Particulariy-preferrad peptide sequences include those comprising the amino acid
SBOUBNCE:

Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys (SEQ ID No: 1);
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 2);
Ala-Lys~Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {SEQ ID No: 12});

20 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 13);
Ala-Lys-Pro-Ser-Tyr-Hyp~-Thr-Tyr-Lys-Hyp {SEG ID No: 104};
Lys-Pro-Ser-Tyr-Hyp-DOPA-Lys (SEQ ID No: 111); and
Lys=-Pro-Ser-Tyr-Hyp-Tyr-Lys (SEQ ID No: 112).

25 More particuiarly-preferred peptide sequences include those comprising the amino acid
sequence.

Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys {SEQ 1D No: 13;
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 2);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {(SEQ ID No: 12);

30 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 13},
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 64);
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys {(SEQ ID No: 65);
Lys~Pro~-Ser-Tyr-Hyp-Thr-DOPA-Hyp~Lys {SEQ ID No: 656);
Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (5EQ ID No: &67};

35 Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp~-Thr-DOPA-Lys (SEQ ID No: 68});
Ser~-Lys~-Pro~-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 69};
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-MHyp-Lys {SEQ ID No: 70);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (5EQ ID No: 71};

i3
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Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys (SEGQ ID No: 72);
Ala-Lys~Pro-Ser-Tyr-Hyp-~Hyp-Thr-Tyr-Hyp-Ltys (SEQ ID No: 73).

It should further be noted that heptapeptide compounds of the amino acid seguence SEQ
5 ID No: 110 may be novel per se, and therefore useful as human and animal medicinegs in
their own right, whether or not they are in the form of a conjugate of the invention.

Such compounds are also indicated as pharmaceuticals {and/or in veterinary science),
including in any one of the indications mentioned hereinafter, in the form of any one of the

10 pharmaceutical  formulations mentioned  hereinafter, and/or in any one of the
combinations/kits of parts mentioned hereinafter. They may also be used as cosmetics
and/or as part of a medical device.

According to a further aspect of the invention, there is provided a peptide of the aming

15 acid sequence:
Lys-X1-Ser-U-X2-I-Lys (SEQ ID No: 110)

wherain X!, U, X2 and I are as hereinbefore defined,

or a regicisomer, a stereoisomer, or a pharmaceutically- or and/or a cosmetically-

acceptable salt (as herainbefore defined) thereof.
20

The skilled person will understand that a conjugate is a compound formed by

electrostatically linking and/or covalently linking a chemical compound to a different

chemical compound.

25 The term ‘electrostatic cross-linking’ will be understood by the skilled person to inciude the
association of disordered molecules into an ordered state by virtue of its nature or by
glectrostatic interactions (also referred o as ‘self-assembly’), which is & primary
mechanism of gelation observed in amphiphilic peptide molecules (Hauser et al., Biomed.
Mat. 2015, 11, 014103).

30
In this case, conjugates of the invention are preferably formed by covalently linking one or

more local anaesthetics to one or more of the peptide components as defined above,

In this respect, conjugates of the invention may comprise one or more local anaasthetic

35 moleculas.

Conjugates of the invention may feature at least one covalent bond (e.g. an amide bond}

formed by a reaction between a carboxylic acid (i.e. ~COzH) moiety present {e.g. at the C-
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terminus) of a peptide component as hereinbefore defined, and an amine {(i.e. -NH) group
that is present in the local anaesthetic molecule. For exampie, an amide bond may be
formed between a carboxylic acid group of the C-terminal amino acid in the group Y, Y1, 1
or Jin a peptide component of SEQ ID Nos: 3 or 63 {as appropriate) and an amine group

5 of a local anaesthetic.

As used herein, Pro represents proline, Ala represents alanine, Ser represents serine, Tyr
represents [yrosine, Hyp represents hydroxyproline (including 3-hydroxyproline (ZHvp)
and 4-hydroxyproline {(4Hyp)), diHyvp represents dihvdroxyproline ({including 3,4~
10 dihydroxyproline {3,4diHyp}, 3,5-dihvdroxyproling (3,5diHyp) and 4,5-dihydroxyproline
(4,5didyp)), Thr represents thraonine, Lys represenis lysine, Ala represents alanine and
DOPA represents 3,4-dihydroxyphenylalanine. 3,4-Dihydrocinnamic acid (HCA) residues
are essentially DOPA residues but without the -NHz group in the 2~ or a-carbon position
relative to the carboxylic acid that is attached to the N-terminal aming acid {whether Lvs
15 or Alaj.

Conjugates of the invention, whethear in the form of salts or otherwise, include regioisomers
within amino acids of the peptides (for example diHyp, Hyp and Tyr moisties), as well as
mctures of such regioisomers. For example, included within the definition of Tyr are, not
20 only tyrosine (4-hydroxyphenyialaning), but also 2- and 3-hydroxyphenyialanine. Included
within the definition of Hyp are 4-hydroxyproline (4Hyp), 3-hydroxyproline (3Hyp) and 5-
hydroxyproline (5Hyp). It is miore preferred that Hyp residues are 4-hydroxyproling.
Similariy, included within the definition of diHyp are 3,4-dihvdroxyproline (3,4diHyp), 3,5~
dihydroxyproline (3,5diHyp) and 4,5-dihvdroxyproline {(4,5diHyp). It is more preferred
25 that diHyp residues are 3,4-dihydroxyproline {3,4diHyp).

Aisg, in addition to the standard central carbon atom of the amino acids in the conjugates
of the invention {(which are normally bul not exciusively in the L-configuration}, certain
amino acids in the sequence comprise further chiral carbon atoms. Al such sterecisomers

30 and mixtures (including racemic mixturas) thereof are inciuded within the scope of the
invention. In respect, included within the definition of Hyp are trans-4-hydroxy-L-prolins,
cig-d-hydroxy-L-proline, trans-3-hydroxy-L-proline, ¢s-3-hydroxy-L-proline, {rans-5-
hydroxy-L~proling and ¢s-5-hydroxy-L-proling, however we prefer that the Hyp that is
employad in conjugates of the invention is 4-hydroxy-L-proline. Similarly, corresponding

35 definitions may be applied to diHyp, in which the two hydroxy groups can also be ¢is or
trans relative to each othear. In any event, individual enantiomers of peptide components
as hereinbefore defined that may form part of 3 conjugate of the invention are included
within the scope of the invention.
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Conjugates of the invention may be in the form of salts. Saits that may be mentioned
include pharmaceuticallv-acceptable and/or cosmeticaliy-acceptable salts, such as
pharmaceuticaily- and/or cosmeticaliy-acceptable acid addition salls and base addition
5 saits. Such salts may be formed by conventional means, for example by reaction of a
conjugate of the invention with one or more eqguivalents of an appropriate acid or base,
gptionally in a solvent, or in a medium in which the salt is insoluble, followed by removal
of said solvent, or said medium, using standard techniques {e.g. in vacuo, by freeze-drying
or by filtration). Salts may also be prepared by exchanging a counter-ion of the conjugate
10 of the invention in the form of a salt with another counter-ion, for exampie using a suitable

ion axchange resin.

Preferrad salts include, for example, acetate, hydrochlioride, bisulfate, maleats, measylate,
tosylate, alkaline earth metal salts, such as ¢aicium and magnesium, or alkall metal salts,

15 such as sodium and potassium salts. Most preferably, conjugates of the invention may be
in the form of acetats salts.

Conjugates of the invention may be prepared by way of conventional techniques, for
example by way of standard amino acid coupling techniques, using standard coupling

20 reagents and solvents, for exampie as described hereinafter. Conjugates of the invention
may be synthesised from avaiiable starting materials using appropriate reagents and
reaction conditions. in this respect, the skilled person may refer to infer alia
“Comprehensive Organic Synthesis” by B. M. Trost and 1. Fleming, Paergamon Press, 1991,
Further referances that may be employed include “Heterocyclic Chemisiry”™ by 1. A. Joule,

25 K. Mills and G. F. Smith, 3™ edition, published by Chapman & Hall, “Comprehensive
Heterocyclic Chemistry 117 by A, R, Katritzky, C. W. Reeas and &, F. V. Scriven, Pergamon
Prass, 1996 and “Scdience of Synthesis”, volumes 9-17 (Hetarenes and Related Ring
Systemns), Georg Thisme Verlag, 2006.

30 Conjugates of the invention may be isolated from their reaction mixtures and, if necassary,
purifiad using conventional technigues as known to those skilled in the art. Thus, processes
for preparation of conjugates of the invention as described herein may inciude, as a final
step, isoiation and optionally purification of the conjugate of the invention.

35 It will be appreciated by those skilled in the art that, in the processes described above and
herginafter, the functional groups of intermediate compounds may need to be protected
by protecting groups. The protection and deprotection of functional groups may take place

before or after a reaction.

i
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Protecting groups may be applied and removed in accordance with techniques that are
well-known to those skilled in the art and as daescribad herginafier. For example, protected
compounds/intermediates described herein may be converted chemically to unprotected
5  compounds using standard deprotection technigues. The type of chemistry involved will
dictate the need, and type, of protecting groups as well as the sequeance for accomplishing
the synthesis. The use of protecting groups is fully described in ‘Protective Groups in
Crganic Synthesis', 5th edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (2014},
the contents of which are incorporated herein by reference.
10
Conjugates of the invention are useful as human and animal medicing. They are therefore
indicated as pharmaceulicals {and/or in veterinary science)}, althgugh they may also he

used as cosmetics and/or as part of a medica! device,

15 Conjugates of the invention may also possess pharmacological activity as such, certain
pharmaceutically~-acceptablie (e.g. 'protected’) derivatives of conjugates of the invention
may exist or may be prepared which may not possess such activity, but which may be
administered and thereafter he metabolised or chemically transformed to form conjugates
of the invention. Such compounds (which may possess some pharmacological activity,

20 provided that such activity is appreciably lower than that of the active conjugates to which
they are metabolised/transformed) may therefore be described as "prodrugs’ of conjugates

of the invention.

As used herein, references to prodrugs will inciude compounds that form a conjugate of

25 the invention, in an experimentally-detectable amount, within a predetermined time,
following administration. All prodrugs of the conjugates of the invention are included within
the scope of the invention.

When conjugates of the invention possess pharmacological activity, they are particularly
30 useful in the treatment of inflammation and/or pain.

The term ‘treatment of inflammation’ includes the treatment of inflarmmation in any organ
of the body (including soft tissue, joints, nerves, the vascular system, internal organs,
mucosal surfaces and the skin), irrespective of the cause, and also includes all such
35 inflammatory disorders or conditions, and/or disorders or conditions characterized by

inflammation {e.g. 85 & sympiom]),
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Inflammatory disorders and/or conditions may be (and are typicaily} characterized by
activation of immune defence mechanisms, resuiting in an effect that is more harmful than
beneficial to the host. Such conditions are generally associated with varying degraes of
tissua redness or hyperamia, swelling, edema, hyperthermia, pain {including aching).

5 egxudation of pody fluids, iiching {pruritis}, c<ell death and tissue destruction, cell
proliferation, and/or [oss of function.

Inflammatory conditions that may be mentioned include arteritis, diabetes mellitus,
metabolic syndrome, rosacea, asthma and allergy, ankylosing spondviitis, chronic

10 ghstructive puimonary disease, gouty arthritis, inflammatory bowel disease (such as
Crohn’s disease and ulcerative colitis), multiple sclerosis, osteoarthritis, pancreastitis,
prostatitis, psoriatic arthritis, rheumatoid arthritis, tendinitis, bursitis, Sjégren’s syndrome,
systemic lupus erythematosus, uveitis, urticaria, vasculitis, mastocytosis, diabetic vascular
complications, migraine, atherosclerosis and associated cardiovascular disorders.

15
A diseass state charactarised by inflammation that may be mentioned is chronic abstructive
pulmonary disease {(COPD). A further disease state characterised by inflammmation that
may be mentioned is inflammatory bowel diseases including Crohn’s disease and,
espacially, ulcerative colitis. Other disease states characterized by inflammation that may

20 he mentioned are gynaecological diseases, such as cervicitis, vaginitis (e.g. radiation
vaginitisy and colpitis. Diseases that affect the gastrointestinal tract, such as
gastrohelcosis {e.g. gastritis, gastric ulcer, gastric cancer and other stomach mucosa
diseases} as well as gastroesophageal reflux disease (GERD), constipation, and gastritis,
inflammation associated with cancers and infections {e.g. viral infections, such as the

25 common cold or influenza).

Inflammatory conditions that may be more especially mentioned include inflammations of
the skin or mucosa (including the oral, nasal, ocular, vaginal, cervical and/or ancrectal
mucosae, more particularly the oral or nasal mucosae), such as inflammation resulting
30 from infections (such as viral and/or bacterial infections), or allergic/atopic conditions (such
as rhinitis (&.g. allergic rhinitis}, pharyngitis, periodontitis, gingivitis, xerophthaimia,
conjunctivitis {e.g. allergic conjunctivitis}, dermatitis, urticaria {hives) and food allergy);
and other inflammatory conditions, such as herpes, drug eruptions, polymorphous light
eruptions, sunburn, early manifestations of skin cancers {(erythema-like skin lesions),
35 pathological hair loss (including following skin grafting), chemg rash, pscriasis, erythema
multiforime, folliculitis, aczema and external otitis. A disease state that may be mentioned

is polymorphous light eruptions.
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More particularly, conjugates of the invention may be used to treat certain conditions
characterized by inflammation, and/or with which inflammation is associated. Such
conditions may include wounds (including abrasions {scratches), incisions (including
operative incisions), lacerations, punctures, avulsions, bruising and scarring), and burns
5 (including inflammation resulting from surgery following burns, such as skin grafting) and
other conditions, such as hemorrhoids. Wounds may be acute or chronic, and/or may

result from one or more inflammatory disorders as defined herain.

Wounds of the skin or mucosa may arise from internal or external physical injury to the
10 membrarne surface, or may be caused by {i.e. be a symiptom of} an underiying physiclogical
disorder.

Physical {e.g. "open’) wounds may be caused by sharp objects (cuts, incisions, punciures)
gr blunt objects/mechanical forces (lacerations, abrasions, avulsions), physical blows

15 (bruises), heat or chemicals (burns and blisters), UV light (sunburn), cold {chilblains or
frostbite}. Wounds may be superficial (damage only to the epidermis and/or dermis) or
may be full thickness wounds {(damage below the epidermis and/or dermis). In serious
cases, subcutanecus and/or submucosal tissues, such as muscies, bones, joints, and even
internal organs, may be damaged.

20
Conjugates of the invention may also be useful in the suppression of the production of
melanin pigmentation, which may or may not result from inflammation and/or wound
healing. Conjugates of the invention may also be useful in the suppression of disorders
assaciated with melanin pigmentation, such as chicasma, freckies, melanosis, mailar rash

25 and other chromatosis, skin cancers with melanoma, and chromatosis that is caused by
axposure to the sun or skin diseases like acne,

Wounds may also arise a5 a conseguence of {e.g. inflammatory) dissasss or disorders.
Such wounds may be terms ‘chronic wounds” and may include blistering and/or ulcers of
30 the skin and mucosa. These are common conditions that are often iong-lasting and difficult
to treat. Skin tissues can often be damaged, removed, liquefied, infected and/or necrotic.
Ulcers can lead to secondary conseguences to heaith particularly if they become infected,
are hard to heal and are costly to treat. They can aiso cause significant psychological
strass and economic 10ss to patients, affecting both general well-baing and guality of life.
35
In the alternative, inflammateory skin conditions or diseases in which conjugates of the
invention find particular utility include psoriasis, acne, eczema and dermatitis, especially

aliergic/atopic dermatitis, as well as in the treatment of mucosal inflammation as

ig

CA 03211907 2023-9-12



WO 2022/194238 PCT/CN2022/081408

characterized by rhinitis, espacially allergic rhinitis, hemorrhoids, chronic obstructive

pulmonary disease and uicerative colitis, for exampile.

Fsoriasis is a chronic, inflammatory skin disease with a tendency to recur (some patients

5 never heal during their entire life}. Clinical manifestations of psoriasis mainly include
erythema and scales. It can occur over the whole hody, but is more commaonly observed
on the scalp and limbs.

Acne is a follicular {pilosebacecus unit) chronig, inflammatory skin dissase, the occurrence
10 of which is closely related to main factors like hypersteatosis, blocked pilosebaceous ducts
{including closed and open comedones), bacterial infection and inflammatory reactions,
that tends to occur during youth, characterized by muitiform skin lesions on the face. The

term acne thus includes regular acne and acne rosacea {(i.e. copper nose).

15 Eczema is a skin inflammatory reaction with strong itching caused by a variety of internal
and external factors. If has three phases, acule, sub-acute, and chronic. In the acute
phase, there is a tendency for the production of exudatas, while the chronic phase includeas
infiltration and hypertrophy. Skin lesions are often itchy and recur easily.

20 Dermatitis is a common skin disease characterized by coarseness, redness, itching,
gezema, and dryness. Small lumps, refractory ulcers, and pigmented spots caused by
dermatitis may, if not treated promptly, develop to basal cell carcinoma, sguamous celi
carcinoma, and malignant melanoma. Dermatitis may be caused by various internal and
axternal infectious or non~-infectious factors, including substances (contact dermatitis) or

25 aliergy (allergic/atopic dermatitis). Also included is seborrheic dermatitis (seborrheic
aeczema) and all forms of steroid-dependent dermatitis (including light-sensitive
seborrheic, perioral dermatitis, rosacea-iike dermatitis, steroid-rosacea, steroid-induced
rosaced, rosacea, steroid dermatitis resembling rosacea, topical corticosteroid-induced
rosacea-like dermatitis and, more particularly, facial corticosteroid addictive dermatitis

30 (FCAD) or facial corticosteroid-dependent dermatitis (FCDD), as characterized by flushing,
erythema, telangiectasia, atrophy, papules and/or pustules in the facial area after long-
term  treatment with (including uncontrolled use, abuse or misuse of) topical
corticosteroids; see, for example, Xiao et al., J. Dermatol., 20158, 42, 697-702 and Lu et
al., Clin. Exp. Dermatof., 2009, 35, 618-621}.

35
Rhinitis is irritation and inflammation of the mucous membrane inside the nosa. Common
symptoms of rhinitis include a stuffy nose, runny nose, sneezing and post-nasal drip. The

most comimon kind of rhinitis is aliergic rhinitis, causad by an allergen, such as pollen,
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dust, mould, or flakes of skin from certain animals. It has besan surprisingly found that
patients with allergic rhinitis who ware treated with conjugates of the invention experienced
relief of eye ifchiness, evan when conjugates of the invention weare administerad nasally

(i.e. to the nasal mucosa)l.

Hemorrheids are swellings caused by inflammation of the hemorrhoidal biood vesseis found
inside or around the rectum and the anus. Symptoms include bleeding (i.e. wounding)
after the passage of a stool, prolapse of the hemorrhoid, mucus discharge and itchiness,
sorenass, redness and swelling in the aresa of the anus. Hemorrhoids are believed to be a
10 consegquence of an increase of pressure in the abdomen, for example, as a result of

constipation or diarrhea.

Chronic obstructive pulmenary disease (COPDY is the name for a group of iung conditions
that cause breathing difficulties, including emphysema (damage o the alvesli) and chronic
15 bronchitis (long-term inflammation of the airways). COPD occurs when the lungs become
inflamed, damaged and narrowed. The damage to the lungs is usually irreversible and
results in an impairment of the flow of air into and out of the lungs. Symptoms of COPD
include breathlessness, productive cough, frequent chest infections and persistent
wheezing. The most common cause of the disease is smoking, although other risk factors
20 include high levels of air pollution and occupational exposure to dust, chemicals and fumes.

Conjugates of the invention may have positive effects in mitigating erythema, redness and
swelling, edema, blisters, and bullous pemphigoid caused by varicus conditions including
those mentionad generally and specifically herein, and may inhibit exudation of

25 subcutaneous tissue fiuid, and suppressing itching and pain caused by such inflammatory
conditions.

Cther inflammatory conditions that may be mentioned include:

30 (a) Mucosal inflammation, such as oral mucositis, aphthous ulcers, otitis media, laryngitis,
tracheitis, esophagitis, gastritis, anteritis and enterocolitis {including bacillary dysentery,
chronic amoebic dysentery, schistosomiasis, nonspecific ulcerative colitis and regional
anteritis), cervicitis and endocervicitis, endometritis, inflammation caused by inhalation
injury and the like, as well as mucosal inflammation associated with cancers, and infections

35 (e.g. viral infections, such as the common ¢oid or influenza), that affect mucosal surfaces,
such as those in the coral cavity, the nasopharynx, the ear, the throat, the trachea, the

gastrointestinal tract, the cervix, etc.
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{(by Orthopedic inflammation associated with, for example bone fractures, pyogenic
infection of bones and joints, inflammation caused by rheumatic bone diseasses, as well as
pyogenic osteomyelitis {acute, chronic, localized, sdlerotic, post-traumatic), pyogsanic
arthritis; bone tumors (osteoma, osteocid osteoma, chondroma), bone  cysts,
5 asteoclastoma, primary bong sarcoma {osteosarcoma, chondrosarcoma,
osteofibrosarcoma, Ewing's sarcoma, non-Hodgkin's tymphoma, myeloma, chordoma),

metastatic bone tumors, tumor-like lesions of bone {(bone cyst, aneurysmal bone cyst,

10 (¢} Nerve inflammation, such as peripheral polyneuritis, facial neuritis, peripheral neuritis,

subcutaneous neuritis, ulnar neuritis, intercostal neuritis, eic.

(d) Subcutaneous and submucosal soft tissue inflammation, such as myositis, ligamentitis,
tendonitis, panniculitis capsulitis, lymphadenitis, bubonadentitis, tonsillitis, synovitis,
15 fasciitis, and soft tissue inflammation caused by injuries, contusion or iaceration of
muscles, ligaments, fascia, tendons, membrana synovialis, fat, articular capsules, and

lymphoid tissue.

(&) Vascular inflammation, such as allergic leukocytoclastic vasculitis, allergic cutaneous
20 wvasculitis, polyarteritis nodosa, thrombotic vasculitis, granulomatous wvasculitis,
lymphocoytic vasculitis, vasculitis with abnormalities in blood composition, and rheumatic
vasculitis, as well as vascular inflammmation associated with vascuiar cancers caused by
aliergic leukocytoclastic  wvasculitis, polyarteritis  nodosa, thrombotic  vasculitis,
granulomatous vasculitis, lymphocytic vasculitis, vasculitis with abnormalities in blood

25 composition, and rneumatic vasculitis.

()} Inflarmmmation of the internal organs, such as the heart, stomach, intesting, iung, liver,

spleen, kidney, pancreas, bladder, ovary, and prostate, including but not limited to

pericarditis, myocarditis, endocarditis, pneumonia, hepatitis, splenitis, nephritis
30 pancreatitis, cystitis, oophoritis, prostatitis and treatment of gastric ulcar.

{g) Inflammation of the eve and surrounding area, such as conjunctivitis, keratitis {e.g.
acute epithelial keratitis, nummular keratitis, interstitial keratitis, disciform keratitis,
neurctrophic keratitis, mucous plague keratitis, herpes simplex keratitis, herpes zoster
35 keratitis, bacterial keratitis, fungal keratitis acanthamoebic Keratitis, onchocercal keratitis,
superficial punctate keratitis, ulcerative keratitis, exposure Keralitis photokeratitis and

contact lens acute red eye)}, optic neuritis, eic.
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{(h) Inflamination of the gums and the oral cavity, such as pericdontitis, gingivitis, dental

uicers, etc.

(i) Inflammation associated with rheumatism, such as rheumatic vasculitis, rheumatoid
5 arthritis, rheumatic bone diseases, ankviosing spondyiitis, bursitis, Crohn's dissase, gout,
infectious arthritis, juvenile idiopathic arthritis, ostecarthritis, osteoporosis, polymysalgia
rheumatica, polymyositis, psoriatic  arthritis, scleroderma,  Sidgren's  syndrome,

spondyiocarthropathies, systemic lupus erythematosus, tendinitis, etc.

10 Conjugates of the invention may in particular be used to relieve the pain {inciuding aching)

associated with inflammmation and/or wounding.

In particular, conjugates of the invention may be used to relieve procedural pain and/or
non-procedural pain. The skilled person will understand that the term ‘procedural pain’
15 {i.e. operation pain) refers to acute pain that is associated with medical investigations and
treatments conducted for the purpose of hezalthcare. The term ‘non-procedural’ refers o
genaral pain that is associated with inflammation and/or wounding {(e.g. pain associated
with dental ulcers, burns and/or scars), and is not 2 consequence of a particular medical
intervention.
20
Conjugates of the invention may be used to treat not only the inflammuation, pain {including
aching) and/or pruritis (itching) associated with the wound itself and the healing process,
but also to prevent the exudation of body fluids from wounds, the risk of infection, and the
pravention of physiclogical reactions that result from inflammation and/or wound healing

25 processes, such as scarring and melanin pigmentation.

Scarring is a consequence of inflammation and/or wound healing and is a general term for

the formation of fibrotic tissue that is a conseguence of such inflammation/healing.

30 Conjugates of the invention are therefore useful in the treatment or alleviation of pain, in
any organ of the body, for example soft tissue, joints, nerves, the vascular system, internal
grgans, the skin and mucosal surfaces {e.g. the oral cavity, the pharynx, and pharyngeal

Mmucosal.

35 Conjugates of the invention may also be used to provide pain relief and/or anaesthasia in
the treatment of acute pain {before, during and/or after surgical procedures, diagnostic
procedures and/or after traumas), and/or chronic pain {including post-surgical or post-

traumatic pain), at and/or within any area of the body, by, for example, topical,
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transdermal, intradermel, transmucosal, subcutansous and/or intramucosat
administration, by infiitration, by brachial plexus block, by epidural {extradural) block, by
spinal anesthesia (subarachnoid biock) and/or by iontophoresis, any and all of which may
e achieved by inter alia injection of a conjugate of the invention on a iocal basis and/or

5 by other Fform of local and/or topical application of conjugate of the invention, prior o,
during and/or after a surgical or a diagnostic procedure.

Surgical and diagnostic procadures will be understood to inciude general surgery or other
surgical and/or diagnostic interventions, such as dental procedures {including restorative
10 or cosmetic operations, fillings, crowns, root canal treatment or extractions); skin surgery,

including laser surgery to treat melanin pigmentation and other cosmetic procedures, such

as injection of e.g. hyaluronic acid, colagen and/or other cosmaetic materials into the
dermis or the epidermis; peripherial blood vessel surgery; podiatry {cutaneocus, nail
avuisions, matricectomy, bunionectomy and hammertoe repairs); surgery to mucosal
15 surfaces, such as the nasal, rectal, colonic, oral and ocular mucosae, including eve surgery
{e.q. cataract removal} and ear nose and throat operations {(inciuding head and neck
surgery): shoulder and/or arm surgery; surgery to any joint in the human body; surgery
to internal organs, including the heart, the lungs and/or the abdomen {(inciuding hernia
repairy; drainage of bodily fluids (e.¢. ascites or hematomas); insartion of medical devices,
20 including pacemakers, catheters, implantable defibrillators, drug implants  and
contraceptive devices (IUDs); venipuncture and intravenous cannula insertion; bone joint
surgery {e.g. surgery of the pelvis, the hips and the legs); spinal procedures {surgery and
lumbar punctures); gynascoleogical and urclogical procedures {including smear tests and
cystoscopies); gastrointestinal endoscopies and colonoscopies; brochioscopies; intubation;

25 and/or in interventions in obstetrics and/or childbirth.

conjugates of the invention may be used in the treatment of painful diseases and/or
conditions, such as stomatitis, oral mucositis (@ common and often debilitating
complication of cancer treatment); Burning Mouth Syndrome or Glossodynia, Sidgren's
30 syndrome: xerostomia (the subjective compiaint of dry mouth due to a lack of saliva);
periodontitis {(any inflammatory disease affecting the periodontium); toothache {(odontalgia
or odontaigy); throat infections and/or pharyngitis; canker sores and/or aphthous ulcers,
to include any break in the mucous membrane, as well as painful diseasas of the rectum
(proctitisy and colon (e.g. colitis}.
35
Assessment of pain alleviation may be determined by use of a8 VAS score. A VAS score is
a scale of 0 o 10, wherein O is pain free and 10 is the worst imaginable pain. The need
for pain relief is highiy subjective, but may be geanerally manifest by an individual having
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a VAS score relating to pain that is at least 4 to 5, such as at least &, for exampla at least
3.

In a further aspect of the invention, treatment may resuit in a decrease in the saverity of

5  symploms corresponding to a decraasa of score as measured according to VAS scora hergin

of at least about 15%, such as least about 25%, more preferably at least about 30%,

within about 10 minutes from administration of a composition comprising an effective dose

of a conjugate of the invention. After about 30 minutes of such administration, the score

may prefarably be decreasad by at ieast about 20%, such as at lsast about 30%, for

10 exampie around about 40% to about 60%, more preferably at least about 40%, yet more

praferably at least about 50%, and even more preferably at least about 60% after such

administration. Within about 1 hour of such administration, the VAS score may preferably

result in a decrease of at least about 30%, preferably at least about 40%, more preferably

at least about 50%, even more preferably at least about 55%, vet more preferably at least

15 about 60%, even more preferably at ieast about 65%, and most preferably at least about
70%.

in addition, conjugates of the invention may also be used in the treatment of certain
specific diseases of the digestive systemn, such as gastroesophageal reflux disease (GERD),
20 which may be characterized by an acidic taste in the mouth, regurgitation, heartburn, pain
with swallowing and/cr sore throat, increased salivation (water brash), nausea, chest pain,
and coughing. GERD may cause injury of the esophagus, inciuding reflux esophagitis {i.&.
inflammation of the esophageal epithelium which may cause ulceration at or around the
junction of the stomach and esophagus), esophageal strictures {i.e. the persistent
25 narrowing of the esophagus caused by reflux-induced inflammation), Barrett's
asophagus {(i.e. intestinal metapiasia {i.e. changes of epithelial cells from squamous o
intestinal  <olumnar  epithelium  of the distal esophagus) and/or  esophageal

adenoccarcinoma {a form of cancer}).

30 Conjugates of the invention may also be used in the treatmeant of certain specific diseases
of the respiratory system, such as pulmonary cystic fibrosis, usual interstitial pneumonia,
allergic pneumonia, asbestosis, emphysema, pulmonary heart disease, pulmonary
gmbolism, eic. A specific disease state that may be mentioned in idiopathic pulmonary
fibrosis (IPF}.

35
IPF 15 a diffuse and fatal pulmonary interstitial diseass with pathoiogical features including
alveoiar epithelial damage, massive proliferation of lung fibroblasts, excessive deposition

of extraceliular matrix, ultimately leading to irreversible lung tissue damage. In the iatter
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stages of the disease, subjects with IFF experience respiratory fallure and death. It has
bean found that conjugates of the invention may find utility in the treatment of IPF and/or

alieviation of the symptoms associated with the disease.

5 Conjugates of the invention are particularly useful in the treatment of the following ung
and/or fibrotic conditions {whether otherwise mentioned herain or not): lung fibrosis, renal
fibrosis, liver fibrosis, silicosis, acute bronchitis, chronic bronchitis, tracheobronchitis,
bronchial asthma, status asthmatics, bronchiectasis, upper respiratory tract infections
(including the common cold and influenza), allergic airway inflammation, bacteriatl

10 prisumonia, viral pneumonia, mycoplasma pneumonia, recketisia, radiation pneumonia,
prewmococcal  {including staphviococcal, streptococcal and gram-negative baciilus)
preumoania, pulmonary candidiasis (including aspergiliosis, mucormycosis, histoplasmaosis,
actinomycosis and nocardiosis), pulmonary mycosis, Crypiococcosis, iung abscesses,
anaphylactic pneumonia, extrinsic alergic alveolitis, pulmonary eosinophilia (including

15 Loeffier's syndrome and eosinophilosis), obstructive pulmonary emphysema, pulmonary
edema, pulmonary tuberculosis, respiratory alkalosis/acidosis, acute lung injury,

interstitial lung disease, empyema, lung fibroma and cor pulmonaie.

Particular mucosal disorders and disease in which conjugates of the invention find utility
20 include anorectal diseases, such as diarrhea, hemorrhoids, abscesses, fistula, fissures, anal
itching, anal sinusitis, warts and rectal prolapse; inflammatory bowel disease, including
Crohn's disease and, particularly, ulcerative colitis; gynaecological diseases, such as
carvicitis, vaginitis, pelvic pain and disorders; and dental diseases, such as paradentitis,
for example.
25
Conjugates of the invention may further possess an antioxidation effect, by increasing S0D
(superoxide dismutase) production and reducing lipid oxidation. Conjugates of the
invention may therafore be considered {0 have antioxidant propsartias,

30 Conjugates of the invention may aiso possess antipyretic properties that allow for the
treatment of a fever and/or alleviate the symptoms thereof; for example, by reducing a
subject’'s body temperature, which results in a reduction of fever. Conjugates of the

invention and formulations including them may therefore be considered to be antipyretics.

35 According to a further aspect of the invention there is provided a method of treatment of
inflamymation, of an inflammatory disorder, and/or of a disorder/condition characterisad by
inflammation (for example as a symptom), and/or 8 method of reatment of pain, which

pain may or may not be associated with any of the foragoing, which method comprisas the
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administration of a conjugate of the invention or a sait thereof to a patient in need of such

treatment.

For the avoidance of doubt, in the context of the prasent invention, the ferms ‘treatment’,
5 “therapy’ and “therapy method’ include the therapeutic, or palliative, treatment of patients
in nead of, as well as the prophyiactic treatment and/or diagnosis of patients which are

susceptible to, inflammation and/or inflammatory disorders.

Conjugates of the invention may further possess antiviral properties that may aliow for the
10 treatment of a viral infection per se, that is treatment of a viral infection, or a viral disease,
by interfering with the raplication of the virus within a host, as opposed to the treatiment
of any symptoms of any viral infection or disease, such as pain and/or inflammation. Such
antiviral properties may also allow for the praevention of the onset of such an infection or
diseass, the protection of cells in a host from {(e.g. further) viral infection, prevention or
15 arrest of the spread of viral infection or disease (within a single host, or from one host to

a new host}, or for the prevention of reactivation of a2 virus after latency in a host.

According to a further aspect of the invention there is provided & method of treatment of
a viral infection, which method comprises the administration of a conjugate of the invention
20 or a salt thereof to a patient in need of such treatment.

Viral infections that may be mentioned include those caused by viruses in the foliowing
families: adenoviridae {e.g. adenovirus), papiliomaviridae (e.g. human papillomavirus),
polvomaviridae {e.g. BK virus; IC virus), herpesviridae {e.g. herpes simplex, type 1;
25 herpes simplex, type 2; varicella-zoster virus; Epstein-Barr wvirus; human
cytomegalovirus; human herpes virus, type 8), poxviridae {e.g. smalipox), hepadnaviridae
(e.g. hepatitis B virus), parvoviridae {e.g. parvovirus B19), astroviridae {e.g. human
astrovirus), caliciviridae {g.g. norovirus; Norwalk virus), picornaviridas {e.g.
coxsackievirus, hepatitis A virus; poliovirus; rhinovirus), coronoviridae {(e.q. severe acute
30 respiratory syndromes (SARS) virus, including SARS-CoV-2), flaviviridae {e.g. hepatitis C
virus; vyeliow faver virus; dengus virus; West Nile virus; tick-borne encephalitis virus),
retroviridae {e.g. human immunodeficiency virus; HIV), togaviridae {e.g. rubella virus),
arenaviridas  {e.g. Lassa wirus), bunyaviridae {&.g. hantavirus; Crimean-Congo
hemorrhagic fever virus; Hantaan virus), floviridae (g.g. Ebola virus; Marburg virus; Ravn
35 Vvirusy, orthomyxoviridae (g.g. influenza viruses, including influenza A virus {e.g. HiIN1 and
H3N2 viruses), influenza B virus or influenza C virus), paramyxeviridae {(8.g. measlies virus;

mumps virus; parainfiuenza virus, respiratory syncytial virus), rhabdoviridae {e.g. rabies
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virus), hepeviridae {e.g. hepatitis E virus}, reoviridas {(e.g. rotavirus; orbivirus; coltivirus;

Banna virus}, as well as viruses not assigned to families, such as hepatitis D virus.

Viruses that may be more specifically mentioned include herpes simplex, type 1 and herpes
5 simplex, type 2 viruses, humean papiliomavirus, influenza virus and parainfiuenza virus.

Conjugates of the invention may further possess antibacterial and/or bacteriostatic
properties that may allow for the treatment of a bacterial infection per se, thatis treatment
of a bacterial infection, or a bacterial disease, by interfering with bacterial growth or
10 proliferation in a host, as opposed to the treatment of any symptoms of any bacterial
infaction or disease, such as pain and/or inflammation. Conjugates of the invention may

therefore be considerad to be bacteriocides and/or, preferably, bacteriostatic agents.

Such antibacterial properties may also allow for the prevention of the onset of such an
15 infection or disease, the protection of celis in a3 host from {e.g. further) bacterial infection,
prevention or arrest of the spread of bacterial infection or disease {within a singie host, or
from one host to a new host), or for the prevention of reactivation of a bacterium after

latency in a host,

20 According to a further aspect of the invention there is provided a method of treatment of
a bacterial infection, which method comprises the administration of 3 conjugate of the

invention or a salt thereof to a patient in need of such treatiment.

As disclosed herein, conjugates of the invention may further possess anticancer properties
25 that may allow for the treatment of a cancer per se, that is treatiment of a cancer by
interfering with the cancer as opposed to the treatment of any symptams of the cancer,
such as pain and/or inflammation.  Such anticancer properties may also include the
prevention of the onset of such a disease e.g. by treating inflammation and thersby
preventing such onset,
30
According to another aspect of the invention, there is provided a method of treatment of
cancer, which method comprises the administration of a conjugate of the invention or a

salt thereof to a patient in need of such treatmeant.

35 Particular cancers that may be mentioned include oral Ccancer, a nasopharynx cancer, a
micicdie ear cancer, a conjunctivatl cancer, a throat cancear, a tracheal cancer, an esophageal
cancer, & gastric cancer, an intestinal cancer, a cervical cancer, an endometrial cancer,

skin cancer and the like caused by oral mucositis, rhinitis, ofitis media, conjunctivitis,
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pharyngitis, flaryngitis, tracheitis, esophagitis, gastritis, enterocolitis, cervigitis,
endometritis, eryvthema-~like skin lesions and the like. A particular skin cancer that may be

maentioned is basal cell carcinoma.

5 ‘Patients’ include reptilian, avian and, preferably, mammalian (particylarly human}
patients.

In accordance with the invention, conjugates of the invention comprising iocal anaaesthetics
are preferably administered locally, but conjugates of the invention comprising generatl

10 anaesthetics may also be administered systemicaily, for example orally, intravenously or
intraarterially {including by intravascular and other perivascuilar devices/dosage forms
(e.g. stenis)), intramuscularly, cutansously, subcutanegusly, transmucosally {e.g.
sublingually or buccally), intramucosally, rectally, intravaginally, intradermally,
transdermally, nasally, pulinonarily {(e.g. tracheally or bronchially), preferably topically, or

15 by any other parenteral route, in the form of a pharmaceutical preparation comprising the
conjugate(s) in pharmaceutically acceptable dosage form(s).

Administration by inhalation {e.g. nasaily} is particularly useful when the condition to be
treated is rhinitis or inflammation resulting from viral infections of the airways {(&.g. upper
20 respiratory tract infections, such as the common coid and influenza).

Pulmonary administration is particularly useful when the condition to be treated is COPD
or IPF. Topical forms of administration may be enhanced by creating a spray comprising
the conjugates of the invention, e.g9. by using a powder aerosol or by way of an aqueocus

25 mist using an appropriate atomisation technigque or apparatus, such as a nebulizer.

Anorectal administration is particularly useful when the condition to be treated is
hemorrhoids or ulcerative colitis, using an appropriate delivery means, such as a solution
of foam to be injected or & suppository.
30
Administration to the lower gastrointestina! tract may also be achisved by parenteral, and
particularly by peroral, delivery, by means of standard delayved- or extended-relsase
coating technigues known to those skilled in the art. In particular, distinct parts of the
upper or lower intestine rmay be targeted. For example, colonic administration can also be
35 achieved by way of colon-targeted drug delivery means that are initially administered
parorvalily or parentaraily.
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Conjugates of the invention, and especially those comprising general anaesthetics, may in
the alternative be administered by direct systemic parenteral administration. Such
administration may be useful in meathods of treatment of an inflammatory and/or fibrotic

disorder or condition of one or more internal organs of a patient.

Internal grgans that may be mentioned include the stornach, the intestines, the pancreas,
the liver, the spleean, the bladder, the vascular system, the ovaries, the prostate, preferably
the heart and the Kidneys and more preferably the iungs.

10 Fibrotic conditions of internal organs that may be mentioned include acute and/or severe
internal fibrotic conditions characterised by the excessive accumuiation of fibrous
connective tissues {as described above) in and argund inflamed or damaged tissues.
Formulations of the invention may thus be useful in the treatment ¢r prevention of
fibrogenesis (as described above) and the morbidity and mortality that may be associated

15 therewith. Thus, (e.g. acute and/or severe) fibrotic conditions of the internal organs that
may be treated with formulations of the invention inciude fibrosis of the liver, the kidneys,
the tungs, the cardiovascuiar system, including the heart and the vascular system, the
pancreas, the spleen, the central nervous system (nerve fibrosis), bone marrow fibrosis,
the eyes, the vagina, the cervix, eic.

20
Inflammatory conditions of internal organs include any condition that is, or may develop
into & condition that is, severe (i.e. one that reguires intensive medical treatment}, and in
which some sort of inflammatory component is apparent, as may be characterised by
detectable inflammation, and further in which morbidity is manifested (or is expecied)

25 and/or is life-threatening.

Inflammatory conditions that may be mentioned include one or more acute disorders or
conditions of internal organs (i.e. one or more conditions that reguire, or may develop into
a condition that requires, immediate medical interventions) that are characterized by
30 inflammation {e.g. as a symptom}, such as acute internal injuries, in one or more internal
organs {including any of the organs mentioned hereinbefore). By treating such acute
inflarmmatory disorders, Tormulations of the invention may prevent or arrest the
daevelopment of symptoms (acute or chronic) that are associated with such conditions, and
also may arrest the progress of morbidity and/or mortality that is associated with such

35 conditions.

Acute inflammatory conditions that may be mentioned thus include conditions such as

peritonitis, pancreatitis, colitis, proctitis, gastritis, duodenitis, pharyngitis, GERD,
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parodontitis and stomatitis. Particular acute inflammatory conditions that may be

mentioned include acute injury to one or more internal organs (including any of those

mentionad hereinbefora), such as acule lung injury, inhalation injury (such as burns),

acute raspiratory distress syndrome (ARDS), severe acute respiratory syndrome {SARS),
5 and muitiple-grgan inflammation, injury and/or failure,

Such conditions may be caused by internal or external trauma {e.g. injury or a burnj, or

by an infection by e.q. viruses, bacteria or fungi.

10 For example, proctitis {which includes sosinaphilic, gonorrheal and/or ulcerative proctitis)
miay be caused by inflammatory bowel disease, infections, radiation {e.g. for cancer), drugs

such as antibiotics, surgery or allergic conditions, such as food intolerances.

For example, multiple~-organ inflammmation, injury and/or failure may result from extensive
15 and/or traumatic external injuries, including traumatic and/or extensive external burns.

Traumatic external burns will be understood (o include second-degree, and more

particulariy third-degree burns and fourth-degree, burns. Extensive external burns will be

understood to include burns that affect at least about 10%, such as at least about 15%,

including at least about 20% of a patient’s body area. Dxternal (and internal) burms may
20 result from exposure to heat, chemicals and the like.

Acute inflammatory and/or fibrotic conditions may also result from sapsis or saptic shock,

which can be caused by viral, bacterial or fungal infection. Furthermore, acute iung injury,

ARDS and, particularly, SARS may be caused by viruses, such as coronaviruses, include
25 the novel SARS coronavirus 2 {SARS-Cov-23.

Thus, in addition, one or more of the aforementioned {e.g. acute) inflammatory conditions

may {indeed in some cases will likaly) result in some form of internal tissue damage and/or
dysfunction of relevant internal tissues. Relevant tissues thus include {(e.g. mucosal)

30 tissues, such as the respiratory epithelium. Such tissus damage may also give rise to one
or more of the fibrotic conditions mentioned herginbefore. For example, the SARS disease
caused by the novel coronavirus SARS-CoV-2 {(coronavirus disease 2019 or COVID-19) is
kowit in many cases to result in fibrosis, which arise from one or more of a number of
factors, including inflammation.

35
In this respect, conjugates of the invention and saits thereof find particular utility in the
treatment of relevant inflammatory and/or fibrotic conditions on the basis that such
conditions are often characterized by one or more comaorbidities. By conditions that are
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‘characterized by comuorbidities’, we include that the main condition in question resuits in
{or from) one more further medical conditions, including (and indead preferably) those
mentionead hareinbefore, at the same time, which conditions may interact and/or overlap

with each other in some way.

In particular, however, when conjugates of the invention/salts thereof are administerad
directly and parenterally, they may be administered intravenously, intraarterialiy,
intravascularly, perivascularly, intramuscularly, cutaneously, and/or subcutansously, for
example by way of direct injection, or by way of any other parentera!l route, in the form of
10 a conjugate of the invention or salt thereof in the form of a pharmaceutically-acceptable

dosage form.

FPharmaceutically-acceptable formulations for use in injection {(whether iocal {e.g.
intradermally, intramucgsally or subcutaneously} or systemic) may thus comprise
15 conjugates of the invention in admixture with a pharmaceutically-acceptable adjuvant,
diluent or carrier, which may be selected with due regard to the intended route of direct
paranteral administration and standard pharmaceutical practice. Such pharmaceuticaliy-
acceptable carriers may be chemically inert to the active compounds and may have no
detrimental side effects or toxicity under the conditions of use. Such pharmaceutically-
20 acceptable carriers may also impart an immediate, or a modified, release of the conjugate

aof the invention.

Formulations for injection (whether for systemic, or ocal, e.g. intradermal, intramucosal,
subcutanecus and/or intramuscular administration, or otherwise) may thus bea in the form
25 of an agueous formuliation such as an a suspension and/or, more preferably a solution {&.g.
an {optionaily) buffered agqueous formuiation {e.g. selution}, such as a physieological saline-
containing formuiation {&.q. sglution), a phosphate-containing formulation {e.g. soiution},
an acetate-containing formulation {e.g. soiution) or a borate-containing formulation {a.g.
solution), or a freeze-dried powder that may be reconstituted with a vehicle, such as an

30 aqueous vehicie prior to use (e.g. injection}).

Formulations for injection may include other suitable excipients known to those skilied in
the art, such as salvents (e.g. water), co-solvents, solubilizing agents (&.g. cyclodextring),
wetting agents, suspending agents, emulisifying agents, thickening agents, chelating
35 agents, antioxidants, reducing agents, antimicrobial preservatives, bulking agents and/or

protectants.
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Formulations for injection are preferably buffered by standard technigues to

physiologicaily-acceptable pH values {(e.g. pHs of between about 4.5 and about 9.5, a.g.

about 6 and about 9, such as between abiout 6.5 and about 8.5) using buffers and/or pH

modifiers as described herein, and/or may further comprise tonicity-modifying agents
5 (such as sodium chioride).

The above notwithstanding, preferred modes of delivery of conjugates of the invention
include topically to the site of inflammation {e.g. the mucosa, including the oral and/or
nasal mucoesa, the lung, the anorectal area and/or the colon or, more praferably, the skin}
10 in an appropriate {for exampie pharmaceutically- and topically-acceptable} vehicle suitable
for application to the skin and/or the appropriate mucosal surface, and/or a commercially-
available formulation, bul may also include oral, intravencus, cutanegus or subcutanesus,

nasal, intramuscuiar, intraperitoneal, or pulmonary delivery.

15 Administration by injection is particularly useful for administering the conjugates of the
invention, in the form of 2 solution of suspeansion into &.g9. the dermis (e.g. intradermal or
subcutaneous injection), the mucosa {(&.g. intramucosal injection), a joint cavity or the

eyes,

20 Administration by intradermal, subcutaneous and/or intramucosal injection is particularly
useful for administering the conjugates of the invention, in the form of a solution or

suspension (&.g. a dermat filler}, into the dermis or the mucosa.

Administration by injection is particularly useful to fili, e.g. the surgical site of the nasal
25 cavity, the anal fistula, the space between the gingival and the root or the sinus. This is
particulariy useful for shaping support and/or [ubrication.

Conjugates of the invention will generally be administered in the form of one or more for
example pharmaceutical formulations in admixture with & (e.g. pharmaceutically
30 acceptable) adjuvant, diluent or carrier, which may be selected with due regard to the
intended route of administration (e.g. topica!l to the relevant mucosa {(including the lung)
or, preferably, the skin) and standard pharmaceutical or other (e.g. cosmetic) practice.
Such pharmaceutically acceptable carriers may be chemically inert to the active
compounds and may have no detrimental side effects or toxicity under the conditions of
35 use.  Such pharmaceutically acceptable carriers may also impart an immediate, or a

miedified, release of the conjugate of the invention.
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Suitable pharmaceutical formulations may be commercially available or otherwise prepared
according to techniques that are described in the literature, for exampie, Remington The
Science and Practice of Pharmacy, 22" adition, Pharmaceutical Press (2012) and
Martindaie — The Complete Drug Reference, 38% Edition, Pharmaceutical Press (2014} and
5 the documents referred to therein, the relevant disclosures in ali of which documents are
hereby incorporated by reference. Otherwise, the preparation of suitable formulations
including conjugates of the invention may be achieved non-inventively by the skilled person

using routine technigues.

10 Conjugates of the invention may be in the form of an aqueous formulation such as an
smulsion, a suspension and/or a solution {e.g. an {optionally) buffered aqgueous
formulation (e.g. solulion)}, such as a physiological saline-containing formulation (e.g.
sglution), a phosphate-containing formulation {&.g. soiution), an acetate-containing
formulation {e.g. solution} or a borate~containing formulation {(&.g. solution}), or a freezeg-~

15 dried powder.

Conjugates of the invention may further and/or in the alternative be combined with
appropriate excipients to prepare:
® gel forrmulations {for which suitable gel matrix materials inciude cellulose
20 derivatives, carbomer and alginates, gummi tragacanthae, gelatin, pectin, carrageenan,
gelian gum, starch, Xanthan gum, cationic guar gum, agar, nonceilulosic polysaccharides,
saccharidas such as glucose, glycerin, propanedicl, vinyl polymers, acrylic resins, polyvinyl
alcohol, carboxyvinyl polymer and, particularly, hyaluronic acid);
® iotions (for which suitable matrix materiais include celiulose derivatives, glycerin,
25 nonceliulosic polysaccharides, polyethylene giycols of different molecular weights and
propanediol};
® pastes or ointments (for which suitable paste matrix materiais include glycerin,
vaseline, paraffin, polyethyiens glycols of different molecular weights, etc.);
® creams or foams {for which suitable excipients {e.g. foaming agents) include
30 hydroxypropyl methyl ceilulose, gelatin, polyethviene glycols of different molecular
weights, sodium dodecy! sulfate, sodium fatty alcohol polyoxyethylene sther suifonate,
corn gluten powder and acrylamide);
% powdear asrosols (for which suitable excipients include mannitol, glycine, dexirin,
dextrose, sucrose, lactose, sorbitol and polysorbates, e.g. & dry powder inhalant);
35 » liquid, for example, water {(aergso!) sprays for oral use or for inhalation {for which
suitable excipients include viscesity maodifiers, such as hyaluronic acid, sugars, such as
glucose and lactose, emulsifiers, buffering agents, alcohols, water, preservatives,

sweaeateners, flavours, efc.); and/or
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® injectable solutions or suspensions (which may be aguenus or otherwise and for
which suitable excipients include solvents and co-soivents, solubilizing agents, wetting
agents, suspending agents, emulsifying agents, thickening agents, chelating agents,
antioxidants, reducing agents, antimicrobial preservatives, buffers and/or pH modifiers,

5 bulking agents, proteciants and tonicity-modifying agents), particuiar injectable solutions
or suspensions that may be mentioned include dermal fillers (i.e. injectable fillers or soft-
tissue fillers), particularly when the conjugate of the invention is combined with hyaluronic
acid.

10 Moisturizing agents, such as glveersl, glvcerin, polyethyvlene glycol, trehalose, glyveerol,
petrolatum, paraffin oil, silicone oil, hyaluronic acid and saits (&.q. sodium and potassium
saits) thereof, octanoic/caprylic triglyceride, and the like; and/or antioxidants, such as
vitamins and giutathione; and/or pH maodifiers, such as acids, bases and pH buffers, may
also  be included in  such formulations, as appropriate. Furthermore,

15 surfactants/emulsifiers, such as hexadecanol {cety! alcohol), fatty acids {e.g. stearic acid),
sodium dodecyl suilfate (sodium lauryl suifate), sorbitan esters {e.g. sorbitan stearate,
sorbitan oleate, etc.), monoacyl givcerides (such as glyceryl monostearate),
polyethoxyiated alcohols, polyvinyl alcohols, polyol esters, polyoxyethyiene alkyl ethers
(e.g. polyoxyethylens sorbitan moncoleate), polyoxyethylene castor oil derivatives,

20 athoxylated fatty acid esters, polyoxyiglycerides, lauryl dimethyl amine oxide, bile saits
(e.g. sodium deoxycholate, sodium cholate), lipids (e.g. fatty acids, glycerolipids,
glycerophospholipids, sphingolipids, stercls, prenocls, saccharolipids, polyketides),
phospholipids, N,N-dimethyidodecyilamine-N-oxide, hexadecyitrimethyil-ammonium
bromide, poloxamers, lecithin, sterols (e.g. cholesterol), sugar esters, polysorbates, and

25 the like; preservatives, such as phenoxyvethanol, ethylhexyl glycerin, and the like; and
thickeners, such as acryloyldimethyitaurate/VP copolymer, may be included. In particular,
stearic acid, glyceryl monostearate, hexadecansl, sorbitan stearate, cetyl alcohol,
octanoic/capric glyceride etc. may be included, particularly in cream formulations.

30 Conjugates of the invention, and (e.g. pharmacsutical) formulations (e.g. agqueous
solutions, geis, creams, ointments, lotions, foams, pastes and/or dry powders as described
above) including them, may further be combined with an appropriate mabrix material to
prapare a dressing or a therapeutic patch for application on a biological surface, such as
the skin or a mucesal surface. Such formulations may thus be emploved to impregnate a

35 matrix material, such as gauze, non-wovean cloth or silk paper. The therapeutic patch may
alternatively be, for example, a band~aid, a facial mask, an eye mask, a hand mask, a foot

mask, ete.
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Vaseline may be emploved for use in applying such dressings to wounds, but we have also
found that ointments based on PEGs (e.g. PEG 400) may be combined with matrix

matarials to prepare dressings without the need to use Vaseline.

5 Conjugates of the invention may also be used in combination with solid supports {such as
nasal dressings (for example, to stop nasal bleeding), dermal scaffolds {for example, in

wound healing) or artificial bones {(for example, in the case of bone grafting/implantation}).
g pie, g g/imp

Conjugates of the invention may be administered for inhalation by way of suspension, a
10 dry powder or a solution. Suitable inhalation devices include prassurized metered-dose

inhaiers {pMiDIs), which may be hand-or breath-actuated and employved with or without a

standard spacer device, dry powder inhalars (DPIs}), which may be single-dose, muiti-dose,

and power-assisted, and soft mist inhalers (SMis) or nebulizers, in which aerosol drug in a

fine mist is delivered with slower velocity than a spray delivered using, for example, a
15 pMDI,

In pMDls, conjugates of the invention may be administerad as a pressurized suspension of
micronized particles distributed in a propellant (e.g. HFA, along with excipients, such as
mannitol, lactose, sorbitol, etc.), or as an ethanolic solutions, fo deliver one or more
20 metered dose of between about 20 and about 100 yb with each actuation. Actuation may
be effected by hand (e.g. pressing} or by inhaiation (breath-actuation), invelving a flow-

triggered system driven by a spring.

in DPIs, conjugates of the invention may be administered in the form of micronized drug
25 particles {of a size between about 1 and about 5 ym), either alone or blended with inactive
axcipient of iarger particie size {a.g. mannitol}, inside a capsule, which may be pre-icaded
ar manually lcaded into the device. Inhalation from a DPI may de-aggregate the

medication particles and disperse therm within the airways.

30 in SMis, conjugates of the invention may be stored as a solution inside a cartridge, which
is loaded into the device. A spring may relsase the dose into a micropump, such that the

dose is reieased when a button is pressed, releasing jet streams of drug solution.

Varigus nebulizers may aiso be used to administer conjugates of the invention in the form
35 of a fine mist of aeroselized solution. Nebulizers may include breath-enhanced jet nebulizer
(in which, with the assistance of a compressor, an air streaim maoves through jet causing
drug solution to be aerosolized); breath-actuated jet nebulizers {in which, after a patient

inhaias, with the assistance of a comprassor, an air stream moves through a tube causing
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the drug solution to be aerosolized); ultrasonic nebulizers {in which piezoelectric crystals
vibrate causing asrosolization by heating causing nebulization); vibrating mesh nebulizers
{in which piezoelectric crystals vibrate a mesh plate causing aerosolization to give very fine

droplets without a significant change in temperature of the sclution during nebulization).

5
According to a further aspect of the invention there is provided a process for the
preparation of a pharmaceutical composition/formulation, as defined herein, which process
comprises bringing into association a conjugate of the invention, as hereinbefore defined,
with one or more pharmaceutically-acceptable excipient, as hereinbefore defined.

10

Conjugates of the invention may also ba combined in treatment with one or moare growth
factors selected from platelet-type growth factors (including platelet-derived growth
factors, PDGFs); osteosarcoma-derived growth factors (CDGF), epidermal growth factors
(EGFs), transforming growth factors (YTGFa and TGFR), fibroblast growth factors (aFGF,

15 BFGF), insulin-like growth factors (IGF-I, IGF-1I), nerve growth factors (NGF}, interleukin-
type growth factors (IL~-1, IL-1, IL-3}, eryvthropoietin {(£P0)}, and colony stimulating factor
(CSF).

According to a further aspect of the invention there is provided a {e.g. pharmacsutical}

20 compaosition comprising a conjugate of the invention and one or more pharmaceutically-
acceptable excipient, such as an adjuvant, diluent ar carrier. Preferrad formulations that
include conjugates of the invention comprising iocal anaesthetics are suitable for
application locally to e.g. the mucosa (including the oral and/or nasal mucosa, the lung,
the anorectal area and/or the coion) or, more preferably, the skin and therefore comprise

25 a topically-, intradermally-, subcutaneously- and/or intramucosaliy-acceptable adjuvant,
diluent or carrier.

There is, thus, further provided pharmaceutical compositions comprising conjugates of the
invention that are suitable for, adapted for, and/or packaged and presented for topical
30 administration {e.g. to the mucosa, inciuding the oral and/or nasal mucosa, the lung, the
anorectal area and/or the colon, or to the skin), as well as the use of such a formulation
in the treatment of a disorder including inflammation, an inflammatory disorder and/or a
condition characterized by inflamimation (e.g. as a symptom), and the use of such a
formulation in the treatment of pain {whether associatad with inflarmmation or otherwise)},
35 by way of direct topical administration of that formuiation (e.g. to the mucosa, including
the oral and/or nasal mucosa, the lung, the anoractal area and/or the colon, or, praferably,

to the skin), and/or by intradermal, subcutanescus and/or intramucosal injection.
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For the avoidance of doubt, topical formuiations comprising conjugates of the invention
may be used in any and all conditions describped herein, including treatments of
inflammation, in the treatment of any and all inflammatory disorder{s), and/or in the
treatment of any and all condition(s) characterized by inflammation, and/or of pain, as

5 nherginbefore meantionad, definad or described. Similariy, topical formulations comprising
conjugates of the invention that may be mentioned inciude any and all of those mentioned,
defined or described herein. Any and all of the relevant disclosures herein are hereby
incorporated by reference in conjunction with this aspect of the invention.

10 Topical {e.g. liquid- or {e.g. agueous) solution-based) compositions comprising conjugates
of the invention may be particularly useful in wound recovery, and may alleviate pain
{including aching) and, particularly, pruritis/itching that is associated with the wound itself
and the wound healing process. Such topical formulations comprising conjugates of the
invention may be particularly useful in the prevention and/or suppression of the exudation

15 of hody fluids from wounds, particularly during the acute inflammation stage, for example
during the first 48 hours, after a burn or wound has been inflicted. This prevents the risk
of infection, and other physigiogical reactions. Such topical formuiations comprising
conjugates of the invention may also be particularly useful in the prevention and/or
suppression of scarring and melanin pigmentation (vide supra), whether associated with

20 wounds or otherwise.

injectabie (e.g. liguid- or {(e.g. agueous) solution-based} compositions comprising
conjugates of the invention may be particularly useful in the treatment of local
inflammation and/or the alleviation of pain, for axample pain associated with any organs

25 of the body, including soft tissue, joints, nerves, the vascular system, internat organs, the
skin and mucosal surfaces, and providing local anaesthesia to treat acute pain {(during or
after surgical or diagnostic procedures or a trauma) and/or chronic pain {including post-
traumatic pain} within any area of the body as hereinbefore described.

30 Administration of the conjugates of the invention may be continuous or intermittent. The
mode of administration may alse be determined by the timing and frequency of
administration, but is also dependent, in the case of the therapeutic treatment of

inflamimation, on the severity of the condition.

35 Depending on the disorder, and the patient, to be treated, as well as the route of
administration, conjugates of the invention may be administered at varying therapeutically

effective doses to a patient in need thereof.
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Similarly, the amount of the conjugate of the invention in a formulation will depend on the
severity of the condition, and on the patient, to be treated, but may be determined by the
skitled person.

5 in any event, the medical practifioner, or other skilled person, will be able 1o determine
routinely the actual dosage, which will be most suitable for an individual patient, depending
on the severity of the condition and route of administration. The dosages mentioned herein
are exemplary of the average case; there can, of course, be individual instances where
higher or lower dosage ranges are merited, and such are within the scope of this invention.

10

Doses may be administerad between once and four (e.g. three) times daily.

Appropriate concentrations of conjugates of the invention in an agueous solution product
may be about 0.01 (e.g. about 0.1) to about 15.0 mg/mL, in all cases calculated as the
15 free (non-sait) conjugate.

Appropriate topical doses of conjugates of the invention are in the range of about .05 to

ahout 50 pg/cm? of treated area, such as about 0.1 (e.g. about 0.5) to about 20 ug/cm?

of treated area, including about 1 to about 10 pg/cm? of treated area, such as about 5
20 pg/om? of treated area, in all cases calculated as the fres (non-salt) conjugate.

Appropriate doseas of conjugates of the invention for inhalation are in the range of about
.01 ug to about 2000 mg, for example between about 0.1 pg to about 500 mg, or between
1 g to about 100 mg. Particular doses for nasal administration that may be mentioned

25 include between about 10 ug to about 1 myg, particularly a dose of about 0.1 mg {i.e. about
100 ug). Nasal administration of about 0.1 mg per day of conjugates of the invention has
bean found to be particulariy effective in the treatment of conditions associated with
inflammation of the nasal passages and mucosae, such as rhinitis {e.g. allergic rhinitis}
and/or conditions associated with nasosinusitis surgery.

30
Appropriate doses of conjugates of the invention for pulmonary administration {e.g. by
inhalation) are in the range of about 0.01 ug to about 2000 mg, for example between
about 0.1 ug to about 500 mag, or between 1 pyg to about 100 myg. Particular doses for
pulmonary administration that may be mentioned include betwaan about 10 ug to about

35 10 mag, particularly a dose of about 0.6 mg (i.e. 80 ug) 1o & mg {e.g. for use in treating
COPD or IPF).
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We prefer that pH values of formulations comprising conjugates of the invention are in the

range of about 1.0 to about 8.0 {for exampie about 3.0 to about 8.0).

In any event, the dose administeraed to 2 mammai, particularly a human, in the context of
5 the present invention should be sufficient o affect a therapeutic response in the mammal
over a reasonable timeframe (as described hereinbefore). One skilled in the art will
recognize that the selection of the exact dose and composition and the most appropriate
delivery regimen will also be influenced by inter alia the pharmacological properties of the
formulation, the nature and severity of the condition being treated, and the physical
10 condition and mental acuity of the recipient, as well as the age, condition, body weight,
sex and response of the patient to be freated, and the stage/severity of the disease, as

well as genetic differences betwsen patients.,

Conjugates of the invention are useful in human and animal medicine. In this respect, and
15 as described above, conjugates of the invention that possess an appropriate degree of
relevant pharmacological {or biological) activity per se may be ussad as human, and/or

artimal, medicings.

{onjugates of the invention may be combined with a multitude of known pharmaceuticaliv-
20 active ingredients, including any agent, or drug, capable of producing some sort of
physiological effect {whether in a therapeutic or prophylactic capacity against a particular
disease state or condition) in a living subject, including, in particular, mammalian and
aspecially human subjects (patients). This is the case irrespective of whether the
conjugate of the invention is employed:
25 ® 3as a separate pharmaceuticaliy-active ingredient per se in combination therapy;
+ a5, or as part of, a medical davice;
= as, or as the medical device part of, a drug-medical device combination; or even

s as a pharmaceutically-acceptable excipient.

30 Such patients may also (and/or may already) be receiving therapy based upon
administration of one or more of such other, known pharmacsutically-active ingredients,
to treat one or more of the conditions described herein, by which we mean receiving a
prascribed dose of one or more of the active ingredients mentioned herein, prior o, in
addition to, and/or following, treatment with a conjugate of the invention.

35
Pharmaceutically-active agents that may bs co-administered with a comjugate of the
invention inciude any agent, or drug, that is capable of producing some sort of physiclogical
effect {whether in a therapautlic or prophyiactic capacity against a particular disease state
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or condition) in & living subject, including, in particular, mammalian and especialiy human

subjects {patients).

Fharmaceutically-active agents may, for example, be selected from anti-inflammatory

5 agents, pro-inflammatory agents, antibiotics, anti-bacterial and/or antiprotozoal agents,
antiviral agents {e.g. protease inhibitors}, anaesthetics, sedatives, muscle relaxants and
and wound recovery drugs (e.g. growth factors).

Non-timiting examples of anti-inflammatory drugs which may be used also include those
10 usead in the treatment of rheumatic diseases and/or arthritis {such as cataflam,
hetamethasone, naproxen, cyclosporin, chondroitin, celecoxib, etodolac, meclofenamate,
salsalate, methyipredniscione, and piroxicam); ostegarthritis {such as sulindac,
meloxicam, fenoprofen, etoricoxib, and nabumetoneg); inflammation and its symptoms,
g.g. fever, pain, itchiness and/or swealling {such as mefenamic acid, indomethacin, aspirin,
15 ketorolac, fluorometholone, ioteprednol, hydrocortisone, flugrometholone, bromfenac,
prednisolone acetate, indomethacin, and ibuprofen); aliergies and their symptoms (such
as pheniramine, diphenhydramine, naphazoling, antazoline, prednisoione, lodoxamide,
pemirolast, oxymetazoline, ketotifen, naphazoline, emestine fumarate, olopatadine,
azelastine, tranilast, levocabastine, cortisone, ephedrine, cetirizine, levocetirizine,
20 pseudophedrine, fexofenadine, terfenadine, ioratadine, and alexis); respiratory diseases,
including asthmea and/or COPD {(such as budesonide, ciclesonide, nedocromil,
dexamethasone, ambroxol, and pranlukast); skin diseases {such as momaetasons,
triamcincione, desonide, sulfacetamide, tacrolimus, allantoin, and friamcinoione);
mastocytosis {such as cromoiyn}; gout (such as diclofenac, and febuxostat); conjunctivitis
25 (such as hydrobenzole, pranoprofen, and zinc sulfate); eye dissases (such as dextran 70,
thyroxineg/liothyronine, and ocular extractives), known or commercially-available
pharmaceutically acceptable salts of any of the foregoing, and combinations of any of the

forgoing compounds and/or saits.

30 Antiinflammatory drugs that may be usad along with conjugates of the invention include
anticholinergic agents, such as atropine suifate, scopolamine and glycopyrrolate, as well
as endogenous (and/or exggenous) lipid-based pro-reseiving, antiinflammatory molecules
or mediators, such as lipoxins, resolvins, and protectins.  Pro-inflamimatory agents that
may be mentioned include prostaglandins (e.g. latanoprost, prostaglandin £1, and

35 prostaglandin E2}), and leuketrienas (g.¢. Leukotriene B4),

Conjugates of the invention may in the alternative be administered along with one or more

of the anaesthetlics or sadatives described hereinbefore, such as opicids. However, the
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following opicids have a longer onset and duration of action and are fregquently used for
post~operative pain relief: buprenorphine, butorphanol, diamorphine, hydromorphone,
levorphano!, pethidine, methadone, morphine, nalbuphine, oxycodone, aoxymorphone and

pantazocine

Additionally, muscle relaxants, which do not render patients unconsciocus or relieve pain
may be used in conjunction with a conjugate of the invention for example after a patient
has been rendered unconsciocus to facilitate intubation or surgery by at least partial
paralysis. Appropriate agents in this regard include depolarizing muscie relaxants, such as

10 succinyicholing and decamethonium, short-acting non-depolarizing muscle refaxants, such
as mivacurium, rapacuronium, intermeadiate-acting non-depolarizing muscle relaxants,
such as atracurium, cisatracurium, rocurconium and vecuronium, and long-acting non-
depoiarizing muscle relaxants, such as alcuronium, doxacurium, gallamineg, metocurine,
pancuronium, pipscuronium and tubocurarine.

15
Non-timiting examplas of anti-bacterial drugs which may be ussd also include
chloramphenicol, ofloxacin, levofioxacin, tobramycin, norfloxacin, ciprofloxacin,
lomefloxacin, lincomycin, fluconazoele, enoxacin, furazolidone, nitrofurazone, rifampicin,
micronomicing, gentamicin, cetylpyridinium, neomycin, roxithromycin, sulfadiazine silver,

20 clarithromycin, clindamycin, metronidazole, azithromycin, mafenide, sulfamethoxazole,
paracetamol, chlioramphenicol, pseudoephedrine, mupirocin, amoxiciliin,
amoxicillin/clavulanic acid, trimethoprimy/sulfamethoxazole, cefalexin, moxifloxacin, known
or commercially-available pharmaceutically acceptable salts of any of the foregoing, and
combinations of any of the foregoing compounds and/or salts.

25
Non-fimiting examples of antiviral drugs which may be used also include tobramycin
ribavirin, acyclovir, moroxyding, foscarnet, ganciciovir, idoxuridine, trifiuridine, brivudine,
vidarabine, entecavir, telbivuding, Tfoscarnet, zidovudineg, didanosine, zaicitabing,
stavudineg, lamivudine, abacavir, emtricitabine, nevirapine, delavirdine, efavirenz,

30 etraviring, rilpivirine, saguinavir, ritonavir, indinavir, nelfinavir, amprenavir, lopinavir,
ritonavir, atazanavir, fosamprenavir, tipranavir, darunavir, telaprevir, bocaprevir,
simeprevir, asunaprevir, raltegravir, elvitegravir, dolutegravir, rsv-igiv, palivizumab,
docosanoct, enfuvirtide, maravireg, vzig, varizig, acyclovir, ganciclovir, famciclovir,
valacyciovir, pencicliovir, valganciciovir, cidofovir, tenofovir disoproxil fumarate, adefovir

35 dipivoxil, fomivirsen, podofilox, imiguimod, sinecatechins, interferon~-ag 2Zb {recombinant,
human), known or commearcialiy-available pharmaceutically acceptable salts of any of the

foregoing, and combinations of any of the foregoing compounds and/or salis.
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Non-limiting examples of wound recovery drugs which may be used also include basic
fibroblast growth factor (recombinant, human; recombinant, bovineg), epidermal growth
factor {(recombinant, human; vyeast), rhEFG (I}, acidic fibroblast growth factor
(recombinant, human), granulocyte macrophage stimulating factor (recombinant, human),

5 sulfadiazine silver, suifadiazine zing, fusidic Acid, bacitracin, chlorhexiding, silver nitrate,
triethanciamine, ethacridine, retincids, calf blood deproteinized extract, carraghenates,
amiotide and known or commerciaily-available pharmaceuticaily acceptable salts of any of
the foregoing, and combinations of any of the foregoing compounds and/or salis.

10 Such pharmaceutically-active ingredients include those that may be administered topically,
2.g. to the skin or to a mucosal surface along with a conjugate of the invention. In this
respeact, preferred active ingredients from the above list include cyclosparin, chondroitin,
loteprednoil, fluorometholone, promfenac, prednisglone acetate, indomethacin,
oxymetazoline, ketotifen, naphazoling, emestine fumarate, olopatadine, azelastine,

15 tranilast, levocabastine, cortisone, ephedrine, cetirizineg, pseudoephedrine, levocetirizine,
fexofenadine, terfenading, loratadine, alexis, dexamethasone, ambroxol), sulfacetamide,
tacroiimus, atlantoin, triamcinclone, cromaolyn, nedocromil, diciofenac, nydrobenzoie,
pranaprofen, zinc sulfate, dextran 70, thyroxine/liothyronine, ocular extractives,
chioramphenicol, ofloxacin, levofloxacin, tobramycin, norfloxacin, ciprofioxacin,

20 lomefioxacin, lincomycin, fluconazole, enoxacin, furazolidone, nitrofurazone, rifampicin,
micrononiicing, gentamicin, cetylpyridinium, neomycin, roxithromycin, sulfadiazine silver,
clarithromycin, sulfamethoxazole, chloramphenicol, tobramycin ribavirin, acyclovir,
moroxyding, foscarnet, ganciciovir, interferon-g 2b {(recombinant, human), articaine,
dextropropoxyphene, sevoflurane, cophenvicaine, lidocaine, prilocaine, pramoxine,

25 benzocaine, dibucaine, diclonine, tetracaine, bupivacaine, basic fibroblast growth factor
(recombinant, human; recombinant, bovine), epidermal growth factor {(recombinant,
human; yeast), rheEFG (@), acidic fiproblast growth factor (recombinant, human},
granulocyte macrophage stimulating factor {(recombinant, human), sulfadiazine silver,
sulfadiazine zing, fusidic acid, bacitracin, chlorhexidine, silver nitrate, triethanolamine,

30 ethacridine, retinoids, calf biood deproteinized extract, carraghenates, amiotide, and
known or comimercially-available pharmaceuticatly accaptable salts of any of the foregoing,

and combinations of any of the foregoing compounds and/or salts.

Other pharmacautically-active ingredients that may be co-administered with & conjugate
35 of the invention include those that may be administered to treat one or of the
gastrointestinal disorders mantionad hereinbefore.
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Neon-limiting examples of gastrointestinal drugs include oxalazine (olsalazine),
sulfasalazine, domperidone, ervthromycin, barberine, dexamethasone, cefuroxime axetil,
levofloxacin, mesalazing, beliadonna, sulfobenzidine, azathioprine, suifasalazine, live
bacillus (such as clostridium butyricum, licheniformis, cereus), probiotics (such as
5 Rifidobacterium) tegafur, nifuratel, amoxiciliin, ampiciliin, nystatin, allicin, cefadroxil,
dycilonine, carmofur, flucrouracil, mosapride, sodium carbosulfan, thrombin, pantoprazole,
cimetidineg, cisapride, ethylenediamine diacetamineg, nimustine, farmotiding, barium suifate,
aminocaproic acid, roxatidine acetate, vincristine, azasetron, lentinan, bismuth saits {2.q.
aluminate, potassium citrate) in combination with &.g. magnesium salts, magnesium
10 trisiticate, bicarbonate, vitamin U, aluminium hydroxide, belladonna extract, famotidine
and calcium carbonate, magnesium hydroxide, hydrotaicite, proton pump inhibitors {such
as  omeprazole, lansoprazole, rabeprazole, pantoprazole, dexlansoprazoie or
esomeprazola), glycine, trypsin, aliantoin aluminium hydroxide, sodium L-glutamine
gualenate, rebampette, rotundine, quxipite, lafutidine, thymus protein, hericium erinacaus,
15 irsogladine maleate, nizatidine, L-glutamine and sodium azulene sulfonate (sodium
gualenate), ranitidine, bismuth citrate, lactobaciliin, hisacordine, dimethylsiloxane, live
clostridium butyricum, loperamide hydrochioride, dibazol, secnidazole, zing acephate,
montmeorillonite, tegafur/gimeracil/oteracil, famotidine, oteracil, doxifluridine, capecitabine
and known or commercially-available pharmaceutically acceptable salts of any of the
20 foregoing.

Pharmaceutically-active ingredients that may be mentioned for use in combination with
conjugates of the invention include active ingrediente that are useful in the treatment of
inflammation and/or inflammatory disorders (other anti-inflammatory agents).

25
Anti-inflammatory agents that may be used in combination with conjugates of the invention
in the treatment of inflarmmation include therapeulic agents that are useful in the treatment
of inflammation and/or of diseases characterized by inflammation as one of its sympltoms,
including those described hereinbefore. Depending on the condition to be treated, such

30 anti-inflammatory agents may include NSAIDs (e.g. aspirin}, aminosalysates (e.g. 5-
aminosalicyclic acid {(mesalazine)), lsukotriene receptor antagonists {e.g. montelukast,
prantukast, and zafirlukast), corticosteroids, analgesics and certain enzymes, such as
tryosin, for example as described herainafter. Conjugates of the invention may also be
combined with leukotrienes (e.g. cysteinyl leukotrienes, and leukotriana B4).

35
Other preferred agents that may be combinad with conjugates of the invention include
LTB4 {(to treat wounds and burns), NSAIDS {e.g. aspirin) or montelukast {(to treat
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inflammation generally) and trypsin (to treat inflamvmation of the mucosa associated with

2.g. viral infections).

Conjugates of the invention may aiso be combined with other therapesutic agents which,
5 whan administered, are known o give rise to inflarmmation as a side-affect.

Conjugates of the invention may aiso be combined with stem cells {e.g. totipotent

{omnipotent}, pluripotent {such as embryonic or induced pluripotent stem cells),

multipotent {such a5 mesenchymal stem celis), oligopotent (such as hematopoietic stem
10 celis), or unipotent {such as muscle stem celis}).

Other known pharmaceuticaily-active ingredients may also be administered in combination

with conjugates of the invention in numMerous ways.

15 For exampie, conjugates of the invention may be ‘combined’ with the (or with the other)
pharmaceutically~active ingredients (or therapeutic agents’) for administration together in
the same {(e.g. pharmaceutical} formulation, or administration separately (simultaneously
or sequentially) in different (e.g. pharmaceutical) formulations.

20 Thus, such combination products provide for the administration of conjugates of the
invention in conjunction with the (or with the other) therapeutic agent, and may thus be
presented sither as separate formulations, wherain at least one of those formulations
comprises a conjugate of the invention, and at least one comprises the (or the other)
therapeutic agent, or may be presented {i.e. formulated) as a combinad preparation {i.e.

25 presanted as a single formulation including a conjugate of the invention and the (or the
other} therapeutic agent).

Thus, there is further provided:

30 (1} a (e.g. pharmaceutical) formulation inciuding a conjugate of the invention; another
pharmaceuticaily-active ingredient; and, optionally, & pharmaceuticaliy-accaptable
inactive excipient (e.g. adjuvant, diluent or carrier), which formulation is hereinafter
referred to as a ‘combined preparation”; and

35 (2) & kit of parts comprising components:

(A a conjugate of the invention, optionally in the form of an {e.g. pharmaceutical}
formulation in admbdure with a pharmaceuticaliy-acceptable inactive excipient {e.q.

adjuvant, diluent or carrier}; and
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(B) another pharmaceuticaliy-active ingredient, optionally in the form of a {(&.g.

pharmaceutical) formulation in admixture with a pharmaceutically~acceptable adjuvant,

diluent or carrier,

which components {(A) and (B} are each provided in a form that is suitable for
5 administration in conjunction with the other.

In a further aspect of the invention, there is provided a process for the preparation of a

combined preparation (1) as hereinbefore defined, which process comprises bringing into

association a conjugate of the invention, the other pharmaceuticaliy-active ingredient, and
10 at least one {&.g. pharmaceutically-acceptable)} excipient.

In a further aspect of the invention, there is provided a process for the preparation of a
kit-of-parts {2) as hereinbefore defined, which process comprises bringing into association
compaonants {(A) and (B). As used herein, references to bringing into association will mean
15 that the two components are rendered suitable for administration in conjunction with each

other.

Thus, in relation to the process for the preparation of a kit-of-parts as hereinbefore defined,

by bringing the two components 'into asseciation with’ each other, we inciude that the two
20 components of the kit-of-parts may be:

(i provided as separate formulations {(i.e. independently of one another), which are

subsequently brought together for use in conjunction with each other in combination

therapy; or

(i) packaged and presented together as separate components of 2 ‘combination pack’
25 for use in conjunction with each other in combination therapy.

Thus, there is further provided a kit of parts comprising:
(I} one of components (A} and (B) as definaed herein; together with
(II} instructions to use that component in conjunction with the other of the two

30 componeants.

In relation to kits of parts described above, although the conjugate of the invention may
be provided in the form of a {&.g. pharmaceutical) formulation, in admixture with one or
more additional pharmaceuticaliy-acceptable excipients {e.g. adjuvanis, diluents or
35 carriers), if the compound of the invention is provided with a view to it primarily performing
its function as a medical device or as an excipient, it may not be provided along with such
additional pharmaceutically-acceptable excipients. In any event, it i5 preferred that the
{other} pharmaceutically-active ingrediant of the kit of parts is provided in the form of &
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pharmacautical formulation in admixture with a pharmaceutically-acceptable adjuvant,

diluent or carrier.

The Kits of parts daescribed herein may comprise more than one {e.g. formulation including
5 any appropriate guantity/dose of a conjugats of the invention, and/or more than one {&.4.
formulation including an} appropriate quantity/dose of the other pharmaceuticaily-active
ingredient, in order to provide for repeat dosing. If more than one formulation comprising
ar quantity/dose of either of the foregeoing is present, such may be the same, or may be
different in terms of the dose of either compound, chemical composition{s) and/or physicatl

10 farmi{s).

With respect to the kits of parts as described herein, by ‘administration in conjunction with’,
we include that respective components are administered, sequentially, separately and/or
simultanecusly, over the course of treatment of the relevant condition.

15
Thus, in respect of the combination product according to the invention, the term
radministration in conjunction with’ includes that the two components of the combination
product {conjugate of the invention and other pharmaceutically-active ingredient) are
administered {optionally repeatedly)}, either together, or sufficiently closely in time, to

20 anable a beneficial effect for the patient, that is greater, over the course of the treatment
of the relevant condition, than if either the conjugate of the invention, or {&.g. a formulation
comprising) the other agent, are administerad (optionally repeatedly} alone, in the absence
of the other component, over the same course of treatment. Determination of whether a
combination provides a greater beneficial effect in respect of, and over the course of

25 treatment of, a particular condition will depend upon the condition to be treated or
prevented, but may be achieved routinely by the skilled person.

Further, in the context of a kit of parts according to the invention, the term 'in conjunction
with' includes that one or other of the two components may be administered {(optionally
30 repeatediy) prior to, after, and/or at the same time as, administration of the other
component. When used in this context, the terms ‘administered simultanecusly’ and
‘administered at the same time as’ include that individual quantities/doses of the relevant
conjugate of the invention and other active pharmaceutical ingredient are administered
within 48 hours (e.g. 24 hours} of each other.
35
Depending on the disorder, and the patient, to be treated, as well as the route of
administration, conjugates of the invention may be administered at varying therapautically

effective doses to a patient in nead thereof.
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in relation to combined preparations and kits of paris described above, it is prefarrad that

the other pharmaceutically-active ingredient is an anti-inflammatery {and/or pain-

relieving} agent, or agent known to give rise to inflammation as a side-effact, as
5 Rerainbefore described.

Wherever the word “about’ is employed herein, for example in the context of amounts,
such as concentrations and/or doses of the conjugates of the invention and/or the
pharmaceuticaily-active ingredients, molecuiar weights or pHs, it will be appreciated that
10 such variables are approximats and as such may vary by &£ 10%, for example + 5% and
praferably £ 2% (e.g. £ 1%) from the numbers specified herein. In this respect, the term

‘about 10% means e.g. £10% about the number 10, i.e. between 9% and 11%.

The conjugates, uses and methods described herein may also have the advantage that, in
15 the treatment of the conditions mentioned hereinbefore, they may be more convenient for
the physician and/or patient than, be more efficacious than, be less toxic than, have a
broader range of activity than, be maoare potent than, produce fewer side effacts than, or
that it/they may have other useful pharmacological properties over, similar compounds or
methods (freatments) known in the prior art, whether for use in the treatment of
20 inflammation, inflammatory disorders, or disorders characterised by inflammation as a

symptom (including wounds), or otherwise.

The invention is illustrated, but in no way limited, by the foliowing examples

25 Exampies

Example 1
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Procaine {incorporating SEQ ID No: 12)

30 Frnoc-Lys{Boc)-CTC rasin {(7.35 g, R201005, USUN Pharma, Jiangsu, China) was ioaded

into a giass reaction column.
Methviene chloride (DCM, 200 mi; Shandong Jinling Chemical Industry Co. Lid.,
Shandong, China) was added to the column and allowed 1o s0ak the resin for about half

35 an hour. The DCM was then removed by vacuum fiitration.

The resin was washed 3 times with N,N-dimethylformamide {DMF, 200 mi; Shandong
Shitaifeng Fertilizer Industry Co Ltd, Shandong, China).
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A 20% piperidine soiution in DMF (200 mlk; Shandong Shitaifeng Fertilizer Industry Co.

Lid, Shandong, Ching) was added as deprotection solution and reacted for 20 minutes.

The solution was then removed by vacuum filtration and the resin in column was washed
5 with DMF six timeas.

Fmoc-4-Hyp{tBu)-OH (4.14 g; 36901, GL Biochem, Shanghai, China) and 2-{iH-
benzotriazoie-1-vi}-1,1,3, 3tetramethyiaminium tetraflucoroborate (TBTU, 2.83 g; C0705,
Gi BiochemShanghai, China) were addead to the resin. DMF (150 mbL) was added to the

10 reaction column, followed by N, N-diisgpropylethyiamine (DIPEA, 2.33 g; Suzhou Highfine
Biotech Co. Lid, Jiangsu, China). A Kaiser Test was carriad out with few of the resin after
30 minutes reaction, a yellow colour of the solution and coiourless gel indicated that the
reaction was complete. The solvent was removed by vacuum filtration.

15 The above coupling step was repeated to couple the remaining amino acids in the same
amounts {(by mols): Fmoc-Tyr{(tBu)-0H, Fmoc-Thr{tBu)-OH, Fmoc-4-Hyp(tBu)-OH, Fmoc-
Tyr{tBu)-OH, Fmoc-Ser(tBu)-0OH, Fmoc-Pro-0OH, Fmoc-Lys{Boc)-OH and Boc-Ala-0OH.

After Boc-Ala-OH was couplad on the resin, the resin was washead three timss each with
20 the following solvents, DMF (200 mb each time), DCM {200 mL each time) and methanol
(200 mbL each time}. Then, the resin was dried by vacuum for about 2 hours.

120.0 mi (i.e. 10 mbL per gram of the dried resin) of ivsate, which comprised of 2%
trifluoroacetic acid {TFA} in DCM, was added to immerse the resin-bounded peptide-
25 containing compound. About 2 hours after cleavage, the solid support was removed by
filtration and the filtrate was coliected under reduced pressure. Then, the filtrate was

concentrated by rotary distiliation under reduced pressurs.

After all soivents were removed, procaine (0.71 g ,P831497, Macklin Biachemical Co. Ltd.,

30 Shanghat, China} was added, followed by pyridine (100 mi) added to the flask to dissclve
the solids, then phosphorous oxychloride {0.31 mi, 101074, Adamas-beta Co. Lid.,
Shanghai, China) was added to the reaction solution.

After 3 hours, the reaction was complete. Precipitation of the final solution was carried out
35 by adding 1200 mb {i.e. 10 ml per ml of the final solution} of saturated citric acid {Aladdin,

Shanghai, China) water solution and the sediment was collected by filtration.
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The sediments were then added to 120 mL (i.e. 18 mibl per gram of the solid) of lysate,

which comprised 95% trifluorcacetic acid (TFA), 2.5% water and 2.5% triisopropylsilane
(Tis), which dissolved the peptide-~containing solid. The side chains were deprotected
during cleavage. After about 2 hours, the solution was precipitated with 1200 mi (ie. 10

5 mi. per mi of the filtrate} of diethyl ether and sedimant was collected by filtration. The
sediment was dried under vacuum for aboul 2 hours, vielding 4.15 g of crude title
compound.

The crude product was firstly anaivzed as a 1 mg/mbL sampie in pure water and datected
10 using a Shimadzu LCMS-8050 system {Shimadzu Corporation, Kyoto, Japan). The analysis
column was an Agilent ZORBAX Eclipse 5B-C18 (4.6 x 250 mymi, 5 ym) column; detection:
UV at 220 nm; solvent A: §.1% TFA in MeCN, solvent B: 0.1% TFA in water, with a linear
gradient from 5%-~90% soivent A concentration in 50 minutes; flow rate 1.0 mb/min;

sample volume: 10 ul.

15
Analysis showed 2 target peak that was eluted at 12.505 minutes with the axpected
molecular weaight {(MS: m/z 1401.8). The purity was £65.564%.
MS: m/z 1401.6

20

4.1 g of the crude product was then dissolved in 50 mL of pure water and purified using
Hanbon NP7010C semi-preparation equipment (Hanbon Sci. & Tech. Co., Ltd., Jiangsuy,
China). The preparation column model was a Dubhe-C18 modeil (Hanbon Sci. & Tech. Co.,
Ltd., Jiangsu, China) (50%250 mm, 100& column: detection: UV at 220 nmj. The
25 appropriate gradient for elution was calculated from LCMS detection step (Solvent A: 0.1%
TFA in MeCN, solvent B: 0.1% TFA in water, with a linear gradient from 5%-20% soivent
A concantration over 30 minutas; flow rate £0.0 mi/min; ). Fractions were collected and
analyzed using a Shimadzu LC-20 HPLC system (column as above, except with a linear
gradient from S%-30% solvent A concentration over 25 minutes) (Shimadzu Corporation,
30 Kyoto, Japan).

Fractions with a purity of 98% were then mixad together for an anion exchange step. This
was achieved using a Hanbon NP7010C semi-preparation equipment {preparation column
modeal: Dubhe-C18 modei (as abova}. The fractions ware diluted one time with pure water
35 and ioaded to the column directly, after that the column was washed with 3.2% of
ammonium acetate in pure water for about 20 minutes followed by pure water for another
20 minutes at the flow rate of 60 mlL/min, then eluted with the following gradient (Solvent
A 0.1% HAcC in MeCN, solvent B: 0.1% HAC in water, with a linear gradiant from 5%-20%
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solvent A concentration over 30 minutes; flow rate 603.0 mb/min). Fractions were coliected
and analyzed using Shimadzu LC-20 HPLC systemn (column and conditions as above).
Fractions with a purity of 28% were mixed and freeze-~dried to give 2.0%9 g of the purified

title compound.

Synthesis of Further Conjugates i

The following conjugates are synthesised using essentially the same procedure as that

10 described in Example 1 above, i.e. by incorporating the appropriate peptide component
with the appropriate local anaesthetic. The peptide components used here is that of SEQ
ID No. 12:

Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys~Tetracaine,

15 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Dimethocaine,
Ala-Lys~-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Banzocaing,
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Crthocaine,
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Butacaine,
Ala-Lys~Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Ambucaine,

20 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Chloroprocaine,
Ala-Lys-Pro-Ser-Tyr-Hyp~-Thr-Tyr-Hyp-Lys~-Metabutoxycaine,
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Propantheline,
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Risocaing,
Ala-Lys-Pro-Ser-Tyr-Hyp~Thr-Tyr-Hyp-Lys~-Propoxycaine.

25

Synthesis of Further Coniugates i

The following conjugates are synthesised using essentially the same procedure as that

30 dascribed in Example 1 above, i.e. by incorporating the appropriate peptide camponent
with the appropriate local anaesthetic. The peptide components used hers are those of
SEQ ID Nos. 1, 2, 13 and 64 to 73:

Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Procaine (incorporating SEQ ID No: 1},
35 Ala~-Lys~-Pro-Ser-Tyr-Hyp-Hyp~-Thr-Tyr-Lys-Procaine {incorporating SEQ ID No: 23,
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DCPA-Hyp-Lys-Procaine (incorporating SEQ ID No: 13},
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Procaine {incorporating SEQ ID No: 64,
Lys-Pro-Ser-Tyr-Hyp~Hyp-Thr-Tyr-Hyp-Lys-Procaine {incorporating SEQ ID No: 65},
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Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Procaine {incorporating SEC ID No: 663,
Lys~Pro~Ser~-Tyr-Hyp-Thr-Tyr-Hyp-Lys~Procaine (incorporating SEQ ID No: 673},
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp~-Thr~-DOPA-Lys~-Procaine {incorporating SEQ [D No: 68),
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-FProcaine {(incorporating SEQ ID No: 69},
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Procaing (incorporating SEQ ID No: 70),
Ser-Lys-FPro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Procaine {(incorporating SEQ ID No: 713},
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Procaine {incorporating SEQ ID No: 72),
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Procaine (incorporating SEQ ID No: 73).

Example 4
Synthesis_of Further Coniugates 11

The following conjugates are synthesised using essentially the same procedure as that
described in Example 1 above, i.&. by incorporating the appropriate peptide component
with the appropriate local anaesthetic. The peptide components used here are of those of
SEQID Nos. 1, 2, 13 and 64 to 73:

Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Tetracaine (incorporating SEQ ID No: 1),
Ala-Lys~Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Tetracaine (incorporating SEQ 1D No: 2},
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Tetracaine (incorporating SEQ ID No: 13),
Lys~Pro-Ser-Tyr-Hyp-Hyp-~Thr-DOPA-Hyp-Lys-Tetracaine (incorporating SEQ ID Ng: 64),
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Tetracaine {incorporating SECQ 1D No: 65},
Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Tetracaine {incorporating SEQ ID No: 66),
Lys~Pro~Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Tetraczine (incorporating SEQ ID No: 673},
Ser-Lys-FPro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Tetracaine {incorporating SEQ ID No: 68),
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Tetracaine (incorporating SEQ ID No: 69),
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Tetracaine {incorporating SEQ 1D No: 70},
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Tetracaine {(incorporating SEQ ID No: 71),
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-RDOPA-Hyp-Lys-Tetracaine {(incorporating SEQ ID No:
723,

Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Tetracaine (incorporating SEQ ID No: 73),
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Dimethocaine {(incorporating SEQ ID No: 1),
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys~-Dimeathocaine (incorporating SEQ ID No: 2},
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Dimeathocaine (incorporating SEQ ID No: 13},
Lys-Pro-Ser-Tyr-Hyp~Hyp-Thr-DOPA-Hyp-~Lys-Dimathocaine (incorporating SEQ ID No:
54),

Lys-Pro-Ser-Tyr-Hyp-Hyo-Thr-Tyr-Hyp-Lys-Dimethocaine {(incorporating SEQ ID No: 6853},
Lys-Pro-Ser-Tyr-Hyp~-Thr-DOPA-Hyp-Lys-Dimethocaing {incorporating SEC ID No: 663,
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Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Dimethocaine (incorporating SEQ IR No: 67),
Ser~Lys-Pro~-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Dimethocaine (incorporating SEQ ID No:
68),
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Dimethocaine (incorporating SEQ ID No: 69),
5 Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Dimethocaine (incorporating SEQ ID No:

703,
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Dimethocaine {incorporating SEQ ID No: 713,
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Dimethocaine {incorporating SEQ ID
No: 72},

10 Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Dimethocaine {incorporating SEQ ID No:
733,
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Benzocaine {incorporating SEQ ID No: 13,
Ala-Lys~-Pro-Ser-Tyr-Hyp-Hyp~-Thr-Tyr-Lys-Benzocaine {incorporating SEQ ID No: 23,
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DCOPA-Hyp-Lys-Benzocaineg (incorporating SEQ ID No: 13),

15 Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Benzocaine (incorporating SEQ ID No: 643,
Lys-Pro-Sar-Tyr-Hyp~Hyp-Thr-Tyr-Hyp-Lys-Baenzocaine {incorporating SEQ ID No: 65},
Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Benzocaine {(incorporating SEQ ID No: 68),
Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Benzocaine {incorporating SEQ ID No: 67),
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp~-Thr~-DOPA-Lys~-Benzocaine (incorporating SEQ ID No: 68),

20 Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Benzocaine (incorporating SzQ ID No: 693,
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Benzocaine {incorporating SEGQ 1D Ne: 74},
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Benzocaine {(incorporating SEQ ID No: 713,
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Benzocaine (incorporating SEQ ID No:
72),

25 Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Benzocaine {incorporating SEQ 1D No:
732,
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Orthocaine (incorporating SEQ ID No: 13,
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Orthocaing (incorporating SEQ ID No: 2},
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Orthocaine {incorporating SEQ ID No: 13),

30 Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Orthocaine {incorporating SEQ ID No: 64),
Lys-Pro-Sar-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Crthocaine (incorporating SEQ 1D No: §65),
Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Orthocaine {incorporating SEQ ID No: 68),
Lys~Pro-~-Ser-Tyr~-Hyp-Thr-Tyr-Hyp-Lys-Orthocaing {incorporating SEG ID No: 67},
Sar-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Crthocaine (incorporating SEQ ID No: 68),

35 Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys~-Orthocaine {incorporating SEQ ID No: 69),
Ser~-Lys~-Pro~-Ser-Tyr-Hyp~-Thr-DOPA-Hyp-Lys-Orthocaing (incorporating SEQ ID No: 703,
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Orthocaine {incorporating SEQ ID No: 713,
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Ala-Lys-Pro-Sar-Tyr-Hyp-Hyp-Thr-DOPA-Hyo-Lys-Orthocaine {incorporating SEQ ID No:
723,

Ala-Lys~Pro-~-Ser-Tyr-Hyp-Hyp~-Thr-Tyr-Hyp-Lys~-Crihocaine (incorporating SEGQ 1D Na: 73),
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Risgcaing {incorporating SEQ ID No: 1),
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys~Risocaine {incorporating SEQ ID No: 2},
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Risocaine {incorporating SEQ ID No: 13),
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Risocaine {incorporating SEQ ID No: 64},
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Risocaine {incorporating SEQ ID No: 653,
Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-Risocaine (incorporating SEQ ID No: 66),
Lys=-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Risocaine (incorporating SEQ ID No: 67),
Ser~Lys~Pro~Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Risocaine (incorporating SEQ ID No: 68),
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Risocaine {incorporating SEQ ID No: 68),
Sar-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys~Risocaing (incorporating SEQ ID No: 70},
Ser~-Lys~-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-Risocaine {incorporating SEQ ID No: 713,
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys-Risocaine {incorporating SEQ ID No:
723,

Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys-Risocaine {incorporating SEQ ID No: 73).

Example 5

YLS-124 tail flicking instrument (Shandong Academy of Medical Sciences, China) is used

in this experiment.

Before formal grouping, mice that are hypersensitive and extremely insensitive to the
stinging pain induced by photothermal radiation {with a stinging power of 26 W, mice with
a pain threshold of less than 3 s and more than 12 g) are excluded. The grouping and

administration conditions are showed in Table 3.

Table 3

Group name | Dose(mg/kg) | Concentration (mg/ml)} | Oral gavage volume (mb/kg)
Model / /

Procaine 1 10 i0

Tetracaine 1 10 10

Benzocaine 1 i0 i0

Compound C | 1 10 10

Compound D | & i0 i0

Compound E | 1 10 10
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Compound F | 1 10 i0
Compound G | 1 10 i0
Compound H | 1 10 10

Compound C: Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Procaine {(incorporating S5EQ
ID No: 13.
Compound D: Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Procaine {incorporating SEQ ID
5 Ng: 2).
Compound E: Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Tetracaine {incorporating SEQ ID
No: 2},
Compound F: Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-~Lys-Tetracaine {incorporating SEQ
ID No: 13].
10 Compound G Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-Benzocaine  {incorporating
SEQ ID No: 68).
Compound H: Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-Benzocaine (incorporating SEQ
ID No: 69).

18 All above compounds are synthesized by using essentially the same procedure as that
described in Example 1. The testing articles are prepared by dissolving appropriate
amounts of compounds or Procaineg, Tetracaing, Benzocaine powders in normal satine. The
concantrations are indicated in Table 3.

20 The experimental power of the tail flicker is set at 26 W and the maximum light pricking
time is set at 16 s. The latency of tail flick reaction in mice is used as the pain threshold.
Before administration, each maouse measured the pain threshold three times, and the
average value of three times is used as the base line. The pain threshold of each group
was measured 40 minutes after administration, and the increased value of tail flick pain

25 threshold is calcuiated.

The results show that the conjugated compounds have a stronger analgesic effect on pain

threshoids in mice.

30 Example &
Dental Treatment

A 1 mg/mb solution of the title compound of Example 1 was prapared in normal saline.
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The resultant solution was sprayed using a standard spray device onto the dental ulcer of
the patient. Pain relief occurred within 1 minute. The duration of pain relief was about 3

hours.
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Ciaims

1. A comjugate compound formed between an anaesthelic compound and a peptide

component of the amino acid sequeance:
5 W-Lys-X1-Sar-U-X4-Y (SEQ ID No: 3)

wherein:

Wois absent or represents a 1, 2 or 3 aming acid sequence, in which the amino acids are

selectad from one or more of the group Ser, Lys, Ala, DOPA and a2 3,4-dihvdrocinnamic

acid (HCA) residue, provided that, when present, the HCA residue is located at the N-
10 terminus of the peptide sequence;

X represents Pro, Hyp or diHyp;

U represents Tyr, DOPA or a single bond;

X? represents Ser, Pro, Hyp or diHyp; and

Y represents a 1 to 5 aming acid sequence, in which the amino acids are salected from one
15 or more of the group Lys, Ala, Pro, Hyp, didyp, Thr, BOPA and Tyr,

as well as regiocisomers, stereoisomers, and pharmacsuticaliy- or cosmeticaliy-accaptable

saits of said conjugates.

2. A compound as claimed in Claim 1, wherein the anaesthetic is a local anaesthetic,
20 and comprises a free amine group in its chemical structure, which forms an amide linkage

with a free carboxylic acid moiety in the peptide component of amine acid SEQ ID No: 3.

3. A compound as claimed in Claim 2, wherein the focal anaesthetic is selected from
the group tetracaine, ambucaineg, benzocaine, butacaine, chioroprocaine, dimethocaine,

25 metabutoxycaine, orthocaine, propantheline, propoxycaineg, risocaine and precaine.

2, A compound as claimed in any one of the preceding ciaims, wherein, in the peptide
component, W represents a 1 or 2 aming acid sequence, in which the amino acids are
selected from one or more of the group Lys, Ala, DOPA and a HCA residue.

30
5. A compound as claimed in Claim 4, wherein W represents HCA, HCA-Ala-, Ala, Lys-

Ala, DOPA or DOPA-Ala-.

6. A compound as claimed in any one of the preceding ciaims, wherein, in the peptide
35 component, Y represents & 3, 4 or b amino acid sequence, in which the aming acids are

selected from one or more of the group Pro, Lys, Ala, Hyp, Thr, DOPA and Tyr

7. A compound as claimed in Claim 6, wherein Y represenis a 4 aming acid sequeance

selected from the group -Pro-YiYi-lys~, ~Hyp-Yi-¥Z-Lys~ and ~Thr-Y!i-Y2-Lys-, wherein ¥Y!
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and Y2 are each independently selected from the group Pro, Ala, Hyp, Thr, DOPA and Tyr

-

8. A compound as claimed in Ciaim 6 or Claim 7, wherein the amino acid seguence
defined by Y is selectad from the group: ~Pro-Thr~-DOPA-Lys-, ~-Pro-Thr-Tyr~Lys-, -Thr-Tyr-
Pro-Lys-, ~Thr-DOPA-Pro~-Lys-, ~Hyp~-Thr-Tyr-Lys~, -Hyp-Thr-DOPA~Lys~, -Hyp~Thr-Ala-Lys~,
-Thr-Tyr-Hyp-Lys-, -Thr-DOPA-Hyp-lys-, -Thr-Ala-Hyp-lys-, -Hyp-Thr-, -Thr-Tyr-,
-Pro-Thr-, -Thr-DOPA~, -Thr-Tyr-Lys-, -Tyr-Pro-Lys-, ~DOPA-Pro-Lvs-, ~Hyp-Thr-Tyr-,
~Hyp-Thr-Tyr-Hyp-Lys-, -Thr-Tyr-Hyp-Lys-DOPA~ and -Hyp-Thr-DOPA-~,

g. A compound as claimed in Claim 6, wherein ¥ represents a 5 amino acid sequence

selacted from the group: -Hyp-Thr-DOPA-Hyp-Lys- and -Hyp-Thr-Tyr-Hyp-Lys-.

iQ. A compound as ciaimed in any one of Claims 1 to 3, wherein the conjugate
comprised a peptide component of the amino acid sequence;

K-Wie-Lys-X-Sar-U-X2-YI-1-3 {SEQ ID No: &63)
wherein K represents an optional N-terminal HCA group;
W may be absent or represent a 1 or 2 amino acid sequence, in which the aming acids
are selected from one or more of tha group Ser, Lys, Ala and DOPA;
Y represents a single bond or a 1 1o 3 (e.g. @ 1 or 2) amino acid sequence, in which the
amino acids are selected from one or more of the group Lys, Ala, Pro, Hyp, diHyp, Thr,
DOPA and Tyr;
I represants Pro, Hyp, diHyp, Thr, DOPA or Tyr;
1 represents Lys or is absent; and
X}, U and X? are as defined in Claim 1.

i1, A compound as claimed in Claim 10, wherein, in the peptide component, W?
reprasents Ala or Ser, or is absent.

i2. A compound as claimed in Ciaim 10 or Claim 11, wherein, in the peptide component,

X2 reprasents Pro, Hyp or diHyp.

13. A compound as claimed in any one of Claims 10 to 12, wherein, in the peptide
component, when K is not present, W! represents Ala or is absent and 3 represents Lys,

then I represents Pro, Hyp, diHyp or Thr.

14, A compound as claimed in any one of Claims 10 to 13, wherein, in the peptide
compaonent, Y! represents a 1, @ 2 or 3 3 amino acid sequence, in which the amingo acids

are selected from the group Pro, Hyp, Thr, DOPA and Tyr.
15. A compound as claimed in any one of Ciaims 10 to 14, wherein, in the peptide

53



WO 2022/194238 PCT/CN2022/081408

component, J represents Lys or is absent.

16. A compound as claimed in any one of Claims 10 to 15, wherein, in the peptide

component, I represents DOPA, Tyr, Pro or Hyp.

¥

17. A compound as claimed in Claim 16, wherein [ represents DOPA or Tyr, more
preferably Pro or, espacially, Hyp.

18, A compound as claimed in any one of Claims 10 to 17, wherein, in the peptide
10 component, the amino acids in the seguence defined by Y! are selected from Pro, DOPA,
Hyp, Thr and Tyr

19. A compound as ciaimed in any one of Claims 10 to 18, wherein, in the peptide
component, in the amino acid sequence defined by Y!, the amino acid DOPA, Thr, Lys or
15 Tyr is linked to I.

20. A compound as claimed in any one of Claims 10 to 19, wherein, in the peptide
component, in the amino acid sequence defined by Y', the amino acid Pro, Hyp or Thr is

linked to X2.
20
21. A compound as claimed in any one of Cilaims 10 to 20, wherein, in the peptide
component, the amino acid sequence defined by Y! is -Hyp-Thr-Tyr-, -Hyp-Thr-DOPA-,
~Thr-DOPA-Lys~, -Thr-Tyr-Lys-, ~Thr-Tyr-, “-Thr~-DOPA-, ~Prg-Thr- or ~Hyp-Thr-.
25 22. A compound as claimed in any one of Claims 10 to 20, wherein, in the peptide
compaonant, K is absent.
23. A compound as claimed in Claim 22, wherein W' is absent, ¥' represents a single
bond and J represents Lys.
30
24, A compound as claimed in any one of the preceding claims, wherain, in the peptide
component, U represents Tyr or DOPA.
25. A compound as claimed in any one of the preceding claims, whersin, in the peptide
35 component, X! represents Hyp or Pro.
26. A compound as claimed in any one of the preceding claims, whersin, in the peptide
component, X2 represents dityp, or Hyp.
40 27. A compeound as claimed in any one of the precading claims, wherein the peptide

component is of the amino acid sequance:
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys-DOPA (SEQ ID No: 43;
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Ala-Lys-Pro-Ser-Tyr-Fro-Pro-Thr-DOPA-Lys {(SEQ ID No: 5);
Ala-Lys-Pro-Ser-Tyr-Pro-Thr-Tyr-Pro-Lys (SEQ ID No: 6);
Ala-Lys~Pro-Ser-Tyr-Pro~-Thr-DOPA-Pro-Lys (SEQ 1D No: 7);
Ala-Lys-Pro-Ser-Tyr-Fro-Hyp-Thr-Tyr-Lyvs (SEQ ID No: 8);
Ala-Lys-Pro-Ser-Tyr-Pro-Hyp-Thr-DOPA-Lys (S5EQ ID No: 9);
Ala-Lys-Pro-Ser-Tyr-Hyp-Pro-Thr-Tyr-Lys (SEQ ID No: 103},
Ala-Lys-Pro-Ser-Tyr-Hyp-Pro-Thr-DOPA-Lys (SEQ ID No: 11);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {(SEQ 1D No: 12);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 132);
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys-DOPA (SEQ ID No: 14);
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys-DOPA {SEQ ID No: 15);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys-DOPA (SEQ ID No: 16);
Lys-Ala~Lys~-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA (SEQ ID No: 17);
Lys~-Ala-Lys-Hyp~-Ser-Tyr-Hyp-Hyp-Thr-DOPA (SEQ ID No: 18);
Lys-Ala-Lys-Hyp-Ser-Tyr-Hyp-Hyp-Thr-Tyr (SEQ ID No: 19);
Lys-Ala~Lys~Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr {SEQ ID No: 20);
DOPA-Lys-Pro-Ser-Tyr-Hyp-Thr-Ala-Hyp-Lys (SEQ ID No: 21};
DOPA-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Ala-Lys (SEQ ID No: 22);
DOPA~Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 23};
DOPA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys (SEQ ID No: 24);
DOPA-Ala~Lys~-Pro~-Ser-Tyr-Hyp-Thr~-DOPA-Hyp~Lys {SEQ ID No: 25);
DOPA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys {(SEQ ID No: 283;
HCA-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Ala-Lys (SEQ ID No: 27);
HCA~Ala-Lys-Pro-Ser-Tyr~-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 28);
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys {SEQ ID No: 29);
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {(SEQ ID No: 20);
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys (5EQ 1D No: 31);
HCA-Lys-Pro-Ser-Tyr-Hyp-Thr-Ala-Hyp-Lys (SEQ ID No: 32);
Lys-Ala-Lys-Hyp-Ser-DOPA-Hyp-Hyp-Thr-DOPA {SEQ ID No: 33);
Lys-Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-DOPA (SEQ ID No: 34);
Ala-Lys-Pro-Ser-DOPA-Pro-Pro-Thr-Tyr-Lys (52Q ID No: 35};
Ala-Lys-Pro-Ser-DOPA-Pro-Pro-Thr-DOPA-Lys (SEQ ID No: 36);
Ala-Lys-Pro-Ser-DOPA-Pro-Thr-Tyr-Pro-Lys {SEQ ID No: 37);
Ala-Lys-Pro-Ser-DOPA-Pro-Thr-DOPA-Pro-Lys (SEQ ID No: 38);
Ala~-Lys~-Pro~-Ser-DOPA-Pro~Hyp-Thr-Tyr-Lys (SEQ ID Na: 39);
Ala-Lys-Pro-Ser-DOPA-Pro-Hyp-Thr-DOPA-Lys {SEQ 1D No: 403;
Ala-Lys-Pro-Ser-DOPA-Hyp-Pro-Thr-Tyr-Lys {(SEQ ID No: 41);
Ala-Lys-Pro-Ser-DOPA-Hyp-Pro-Thr-DOPA-Lys {SEQ ID No: 42);
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Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 43};
Afa-Lys-Pro-Ser-DOPA-Hyp~-Thr-DOPA~Hyp-Lys {SEQ ID No: 44);
Lys-Ala~Lys~Pro~Ser-DOPA~Hyp-Hyp~Thr-Tyr (SEQ ID No: 45);
Lys-Ala-Lys-Hyp-Ser-DOPA-Hyp-Hyp-Thr-Tyr (SEC ID No: 46);
Ala-Lys-Pro-5Ser-DOPA-Hyp-Hyp-Thr-Tyr-Lys-DOPA (SEQ ID No: 47);
Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-DOPA-Lys-DOPA (SEQ ID No: 48);
Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-Tyr-Hyp-Lys-DOPA {(SEQ ID No: 49);
Ala-Lys-Fro-Ser-DOPA-Hyp-Thr-DOPA-Hyp-Lys-DOPA (SEQ ID No: 50);
DOPA-Lys-Pro-Ser-DOPA-Hyp-Thr-Ala-Hyp-Lys (5EQ ID No: 51);
DOPA-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Ala-Lys (SEQ ID No: 52);
DOPA-Ala~Lys~Pro~-Ser-DOPA~-Hyp-Thr-DOPA-Hyp~Lys (SEQ ID No: 53);
DOPA-Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 54);
DOPA-Ala-Lys-Pro-Ser~-DOPA-Hyp~-Hyp-Thr-DOPA-Lys (SEQ ID No: 55);
HCA-Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Hy p-Lys (SEQ ID No: 56);
HCA-Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-DOPA-Lys (SEQ ID No: 57);
HCA-Lys-Pro-Ser~-DOPA-Hyp~-Thr-Ala~-Hyp-Lys (SEQ ID No: BB);
HCA-Lys-Pro-Ser-DOPA-Hypn-Hyp-Thr-Ala-Lys (5EQ ID No: 59);
DOPA-Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-Tyr-Hyp-Lys {SEQ ID No: 60);
HCA-Ala-Lys-Pro-Ser-DOPA-Hyp-~Thr~-Tyr-Hyp-Lys {SEQ ID No: 61});
HCA-Ala-Lys-Pro-Ser-DOPA-Hyp-Hyp-Thr-Tyr-Lys (S52Q ID No: 62).
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys {SEQ ID No: 64);
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys {SEQ ID No: 85);
Lys=-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys {SEQ ID No: 68);
Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 67);
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys (SEQ ID No: 68);
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 69);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys {SEQ ID No: 70);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 71};
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 72);
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys {(SEQ D No: 733;
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 74);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {SEQ ID No: 75);
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp (SEQ ID No: 763;
Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp (SEQ ID No: 77);
Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp {SEQ ID No: 78)};
Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ 1D No: 79);
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr {S&EQ ID No: BO);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DORPA-Hyp (SEC ID No: 81);
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Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: B2);
Ala-Lys~Pro~Ser-Tyr-Hyp~Hyp-Thr-DOPA-Hyp (SEQ ID No: 83);
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp {SEQ ID No: 84);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp {SEQ ID No: 85);

5 Ala-Lys-Pro-Ser-Tyr-Hyp~Thr-Tyr-Hyp (SEQ 1D No: 8&);
Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA (5EQ ID No: 873,
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {(SEQ ID No: 88);
HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {(SEQ ID No: 89);
Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Hyp-Lys (5EQ ID No: 90);

10 Ala-Lys-Pro-Ser-Pro-Thr-Tyr-Pro-Lys (SEQ ID Nao: 91);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {SEQ ID Na: 92);
Ala-Lys-Hyp-Ser-DOPA-Hyp -Thr-DOPA-Hyp-Lys (SEQ ID No: €3);
Ala~-Lys-Hyp-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 943;
HCA~Ala-Lys-Pro-Ser-Tyr-Hyp~Hyp-Thr-Tyr {SEQ ID Ng: 95});

15 HCA-Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: 96);
Ala-Lys~Pro~Ser-DOPA-Hyp-Thr-DOPA-Hyp (SEQ ID No: 97);
Ala-Lys-Pro-Ser-Pro-Thr-Tyr-Pro (SEQ ID No: 98);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-Tyr-Hyp (SEQ ID No: 99);
Ala-Lys~Hyp-Ser~-DOPA-Hyp ~Thr~-DOPA-Hyp (5£Q 1D No: 180);

20 Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-DOPA-Hyp (SEQ ID No: 101);
Ala-Lys-Pro-Ser-DOPA-Hyp~Thr-Tyr~Lys~Hyp (SEQ ID No: 1023;
Ala-Lys-Hyp-Ser-DOPA-Hyp-Thr-Tyr-Lys-Hyp (SEQ ID No: 1033;
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Lys-Hyp {(SEQ 1D No: 104);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-Tyr-Lys~-Hyp {SEQ 1D No: 105);

25 Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Lys-Hyp (SEQ ID No: 106);
Ala-Lys-Hyp-Ser-Tyr-Hyp-Thr-DOPA-Lys-Hyp (SEQ ID No: 107);
Ala-Lys-Pro-Ser-DOPA-Hyp-Thr-DOPA-Lys-Hyp {SEQ ID No: 108);
Ala-Lys-Hyp-Ser-DOPA-Hyp-Thr-DOPA-Lys-Hyp {SEQ ID No: 109);
Lys-Pro-Ser-Tyr-Hyp-DOPA-Lys {SEQ ID No: 111); or

30 Lys-Pro-Ser-Tyr-Hyp-Tyr-Lys (SEQ 10 No: 112).

28. A compound as claimed in Claim 27, wherein the peptide component is of the amino
acid sequence:
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys (SEQ ID No: 1};

35 Ala-Lys~Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 2);
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys {SEQ 1D No: 12};
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: 13},
Ala-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Lys-Hyp {SEQ ID No: 104);
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Lys-Pro-Ser-Tyr-Hyp-DOPA-Lys {SEQ 1D No: 111); or
Lys-Pro~-Ser-Tyr-Hyp-Tyr-Lys (SEQ ID No: 112).

29, A compound as claimed in Claim 27, wherain the peptide component is of the amino
5 acid sequencea:

Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: §4);

Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 65);

Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (SEQ ID No: £6);

Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (S5EQ ID No: 673);

10 Ser-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Lys {(SEQ ID No: 68);
Ser~Lys~Pro~Ser-Tyr-Hyp-Hyp-Thr-Tyr-Lys {SEQ ID No: 69};
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-DOPA-Hyp-Lys (5EGQ 1D No: 70);
Ser-Lys-Pro-Ser-Tyr-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 71};
Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-DOPA-Hyp-~Lys {SEQ ID No: 72); or

15 Ala-Lys-Pro-Ser-Tyr-Hyp-Hyp-Thr-Tyr-Hyp-Lys (SEQ ID No: 73).

30. A compound as defined in any one of the praceding claims, for use in human or
animal meadicine.

20 31. A compound as defined in any one of Claims 1 to 29, for use as a pharmaceutical.

32. A pharmaceutical formulation comprising a compound as defined in any one of
Claims 1 to 29 and a2 pharmaceutically-acceptable, adjuvant, diluent or carrier.

25 33, A pharmaceutical formulation as ciaimed in Claim 32 that is suitable for, adapted
for, and/or packaged and presented for iocal delivery by topical administration and/or or
by injection.

34, A pharmaceutical formulation as claimed in Claim 32 that is suitable for, adapted

30 for, and/or packaged and presented for systemic delivery by injection.

35. A pharmaceutical formulation as claimed in any one of Claims 32 to 34, which
further includes a further, pharmaceutically-active ingredient.

35 36. A Kit of parts comprising components;
(A) a compound as defined in any one of Claims 1 to 29, or a pharmaceautical
formulation as defined in any one of Claims 32 to 34; and
(8 a pharmaceutical formulation including a further pharmaceutically~-active ingredient

in admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier,
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which components {A} and {(B) are each provided in a form that is suitable for

administration in conjunction with the other.

37. A pharmaceutical formulation as claimed in Claim 35, or a kit of parts as claimed in
5 Claim 34 wherein the pharmaceutically-active ingredient is an anti-inflammatory agent.

38. A compound as defined in any one of Claims 1 o 29, a formulation as claimed in
any one of Claims 32 to 35 or 37, or a Kit of parts as claimed in Claim 36 or Claim 37, for
use in the treatment of inflammation, an inflammatory disorder, and/or of a disorder

10 characterised by inflammation and/or in the treatment of pain.

39, The use of & compound as defined in any one of Claims 1 to 29, a formulation as
claimed in any one of Claims 32 to 35 or 37, or a kit of parts as ciaimed in Claim 386 or
Claim 37, for the manufacture a medicament for the treatment of inflammation, an
15 inflammatory disorder, and/or of a disorder characterised by inflammation and/or in the

treatment of pain.

40, A method of treatment of inflanmmation, an inflammatory disorder, and/or of a
disorder characterised by inflammation and/or in the treatment of pain, which method
20 comprises the administration of a compound as defined in any one of Claims 1 o 29, a
formulation as claimed in any one of Claims 32 to 35 or 37, or a kit of parts as claimed in

Claim 36 or Claim 37, to a patient in nesd of such treatmaeant.

41, A compound, a formulation or a kit of parts for use as claimed in Claim 38, a use
25 as ciaimed in Claim 32, or a method as claimed in Claim 40, wherein the disorder

characterised by inflammation is, or resuits in, a wound or a8 burn.

42, A compound, a formulation or a kit of parts for use as ciaimead in Claim 38, a use
as claimed in Claim 39, or a method as claimed in Claim 40, wherein treatment religvas
30 pain and/or resuits in anaesthesia.

43, A compound, a formulation or a kit of parts for use, a use, or @ method as cigimed
in Claim 42, wherein the treatment is of acute pain by transdermal, by intradermal, by
transmucosal, subcutaneous and/or by intramucosal administration, by infiitration, by

35 hrachial plexus block, by epidural {extradural) biock, by spinal anesthesia (subarachnoid
block} and/or by iontophoresis, achieved by injection on a iocal basis or by other form of
local and/or topical application, prior to, during and/or after a surgical or a diagnostic
procedure.

40 44, A compound, a formulation or a kit of parts for use, & use, or a method as claimed
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in Claim 43, wherein the surgical and diagnostic procedures comprises one of more of the
group consisting of a surgical intervention, a diagnostic intervention, & dental procedure,
skin surgery, laser surgery o [reat melanin pigmentation, a cosmetic procedure,
peripherial blood vessel surgery, podiatry, surgery o mucosal surfaces, aye surgeary, ear
5 nose and throat operations, shoulder and/or arm surgeary, surgery to a joint in the human
body; surgery {0 one or more internal grgans, drainage of bodily fluids, insertion of a
medical device, venipuncture, intravenous cannula insertion, bone joint surgery, a spinal
procedure, a gynaecological procedure, a urological procadure, a gastrointestinal
endoscopy, a colonoscopy, a brochioscopy, intubation and an intervention in an obstetric

10 procedure and/or childbirth.

45, A compound, a formulation or a kit of parts for use, a use, or a method as claimed

in Claim 42, wherein the pain relief is part of the treatment of a disease and/or a condition.

15 46, A compound, a formulation or a kit of parts for use, a use, or a method as claimed
in Claim 45, wherein the dissase or condition, is selected from stomatitis, oral mucositis,
Burning Mouth Syndrome, Sidgren's syndrome, xerostomia, periodontitis, toothache, &
throat infection, pharyngitis; a canker sore, an aphthous ulcer. any break in the mucous

membrane, proctitis and colitis.
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