The dose of tacrolimus or a close structural analogue thereof employed is less than that
used to produce its clinical immunosuppressant effects when treating organ rejection or

diseases such as arthritis or myasthenia gravis.

The use of tacrolimus for the treatment purposes described herein is presently preferred

over that of a close structural analogue.

The mechanism by which tacrolimus or a close structural analogue provides it desirable
effect in the present invention is not related to the mechanism by which it achieves
immunosuppression. Indeed, use at conventional immunosuppressant doses are
believed to be at best poorly ineffective. Tacrolimus and its close structural analogues
have now been found to have a dose response curve with a pronounced bell shape with

an upper cut off well below conventional immunosuppressant doses.

Brief Summary
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In anctherone aspect of the present disclosure, there is provided the use of tacrolimus
or its close structural analogue in the manufacture of a medicament for the treatment of
a disease i a human characterised by the deposition of protein aggregates in neuronal
cells which medicament contains an amount of tacrolimus or its close structural
analogue that when administered once per day dese—doss not cause
immunosuppression and which has a trough whole blood level of at least 0.05 ng/mL,

wherein said close structural analogue of tacrolimus s 2 acrolimus derivative In

TR e sl ey o S . Z 43 a . Tely ) e b g o4 oy
which one hvdrogen atom at either of the Ci0 and Co4 positions has been substituted by

L Cos alkenvt, hdroxyl or methvoxyl groun, o i which the Cos propenv
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() Huntingion's diseass: or

5 P &1
vy or tauopathy is a

(v} a svnuclelinopathy or lauopathy, wherein the svnucleinor

other dementias and memory loss conditions associated with age related increase of
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neurotoxic protein anoregation andlor increased oxidative stress or o defect in
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In anesther-a further aspect of the present disclosure, there is provided the use of
tacrolimus or ciose structural analogue thereof in the manufacture of a medicament for
the treatment of a disease iri & human characterised by protein aggregate deposition in
neuronal cells by administration not more than once per day which medicament
contains an amount of tacrolimus or close structural analogue thereof which effects
epigenetic modification which leads to an increase in autophagy and/or an improvement
in oxidative stress,

N g

whearein said close structural analooue of facrolimus is a lacrolimus derivativ

which ong hvdrogen atom at either of the G4 and Co positions has been substituted by

a Cig alkvl, Coy alkenyl, hvdroxyl or methvoxyvl group, or in which the Cyq propenyl

group has been replaced by a hydrogen atom. a Cie_alkvl group, a fluoro Cie_alkyl

aroup, another Coe alkenvi aroup. a hvdroxyl group or a methoxyl group, and

wherein the disease characterised by prolein aggregate deposition in neuronal




(i) amyolrophic ateral sclerosis;

{iiy Parkinson's dissase
v Huniingior SLASE O

v a synucleinonathy or tauonathy

neurctoxic orotein agoregation and/or

autophagy.

In ancther a-further-aspect of the present disclosure, there is provided a use of a unit
dose pharmaceutical composition containing 0.05 mg to 1.3 mg of tacrolimus or a close
structural analogue thereof and a pharmaceutically acceptable carrier therefor._in the

manufaciure ©of a medicamant for use—in-the treatment of a disease in 2z human

characterised by protein aggregate deposition in neuronal cells,

1 atom at el

which one hvdrogss

U D . b vy
L replacaed by a hvdrogen atom,

kenyvl group, a2 hvdroxl groun or
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wherein the disease characlerised by protein aggregaie deposition in nsuronal

cells is selected from the group consisting of:

i amvolroohic lateral sclerosis;

H

(i) Parkinson's disegse;

{ivi Huniington's disease: or
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The present disclosure further provides a method of treating a disease characterised by
protein aggregate deposition in neuronal cells which comprises administering to a
human in need thereof not more than once a day an effective amount of tacrolimus or a
close structural analogue thereof in a dose which does not cause immunosuppression
and which produces a trough whole blood level of tacrolimus or its close structural

analogue of at least 0.05 ng/mL.

Apt diseases for treatment by such a method include in particular ALS, Parkinson's

disease, Alzheimer's disease and Huntington's disease.
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indicated an oral dose of 0.22-0.16 mg/day for a 70 kg person with a blood level of 1-0.4

mg/mL as particularly effective.

In a further aspect the present invention provides a unit dose pharmaceutical
composition containing 0.05 mg to 1.2 mg of tacrolimus or a close structural analogue
thereof and a pharmaceutically acceptable carrier therefore for use in the treatment of a

disease characterized by deposition of protein aggregates in neuronal cells.

Suitably the disease may be ALS. Suitably the disease may be Parkinson's disease.
Suitably the disease may be Alzheimer's disease. Suitably the disease may be

Huntingidon's disease.

The unit dose may contain not more than 0.9 mg or 0.75 mg, for example a dose of not
more than 0.65 mg such as not more than 0.5 mg or not more than 0.45 mg of

tacrolimus or a close structural analogue thereof, preferably tacrolimus.

Such unit dose may be for administration as described herein, particularly for oral

administration.

The unit dose may contain not less than 0.05 mg, favourably not less than 0.1 mg, for
example not less than 0.15 mg of tacrolimus or a close structural analogue thereof,

preferably tacrolimus.

Hence, aptly the unit dose may contain from 0.05 mg to 0.9 mg, for example from 0.1

mg to 0.75 mg, for example from 0.15 mg to 0.6 mg or from 0.15 mg to 0.5 or 0.45 mg
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21. The use of tacrolimus or its ciose structural analogue in the manufacture of a
medicament for the treatment of a disease in @ human characterised by the deposition of
protein aggregates in neuronal cells which medicament contains an amount of tacrolimus or
its close structural analogue that when administered once per day dese-does not cause
immunosuppression and which has a trough whole blood level of at least 0.05 ng/mL,

wharein said close sbructural analogue of tacrolimus is g tacrolimus derivative In

which one hydrogen atom at sither of the Cia

and {:‘; positions has been substituted bv a Cy.

s alkyl, Co4 alkenvl, hvdroxyl or methvoxyl group. or in which the C,. propenyi group has

been replaced by a hvdrogen atom, a C.e alkvl aroup, 2 fluoro C. alkyl groun, another T,
alkeny! group, a hydroxyl group or a methoxyl groun. and

wherein the disease characlerised by preiein sgoregale depcesition in neurcnal cells

is selected from the group consisiing of:

(Y amvotrophic lateral sclerosis:

{iy Alzhelmer's disease:;

,}

(i Parkinson's diseass’

(i) Huntington's cdisegss: o

(v} g svnucleinopathy or tauopathy, wherein the svnucisinopathy or taucpathy is g

@

dementia. such as Parkinson's disease dementla and frontotemporal lobe dementia,

or other dementias and memory loss condilions associated with age related increase

of neurotoxic prolein aqoreqation and/or increased oxidalive siress or o defect in

autophagy.

a2, The A-compoundforuse-gruse o-a-compound-as claimed in claim 1 s=Z-wherein

the trough whole blood level is at least 0.075 ng/mL, at least 0.2 ng/mL or at least 0.3 ng/mL,
and/or wherein the trough whole blood level is less than 1.2 ng/mL, less than 1.1 ng/mL or

less than 1.0 ng/mL.

3

43. The Acompound-foruse-gruse of-a-compeunc-as claimed in any-et-claims 1 or 2 {e

Zwhich employs tacrolimus.
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Hose-struetural-analogue-wherein the medicament contains 0.001 mg/kg to

0.02 mg/kg of tacrolimus or its close structural analogue

Gt SURYY:
ative in w

L aroup, or in whict aced by a hvdrog

g fluoro C.e alkyl group, another { o, & hydroxyl group or &

joN

methoxvl group, an

wherein the diseasse characierised by proteln aggregate depaosilion in neuronal cells is

selecied from the group consisling of;

hv or fauopathy s a den

e bl o -
herain the svnuclainops

Ulobe demsntia, or other dement

se of neurcloxic protein aggregstion andlor

5. The A-sermpoundior

0.001 mgrkg to 0.02 mg/kg.

sunck-as claimed in claim 3 4-a=&-which employs

88, The Acompoundforuse-oruse ob-s-compound-as claimed in anyst-claims 4 or 5 fo-7-which

employs not more than 0.013 mg/kg, not more than 0.01 mg/kg, 0.0085 mg/kg or 0.007 mg/kg, and/or
which employs more than 0.0014 mg/kg or 0.002 mg/kg.

g7 The A-compaundioruse-eruse of-asompound-as claimed in any of claims 4 to 6545-8 which

employs 0.0014 mg/kg to 0.0085 mg/kg or 0.002 mg/kg to 0.007 mg/kg.

I

408, The Acompoundioruse-cruse ela-compaund-as claimed in any of claims 4 {o 7548 which

employs tacrolimus.
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428, The use of tacrolimus or close structural analogue thereof in the manufacture of a

medicament for the treatment of a disease in_a human characterised by protein aggregate
deposition in neuronal cells by administration not more than once per day which medicament
contains an amount of tacrolimus or ciose structural analogue thereof which effects

epigenetic modification which leads to an increase in autophagy and/or an improvement in

oxidative stress,

- - e ] 5 - o £ P SN
hydrozvl or methvoxyl group, or in which the Coy propenyl aroup hes

been replaced by 3 hydrogen atom. a Gy alkyl group. a fluorc C, s alkyl group, another Gy

alkenyl aroup, a hvdroxyl grous or a methoxvl aroun, and

wherein the disesse characlierised by protein agoregate deposilion in neuronal cells

is selected from the group consisting of

{i} amvotrophic lateral sclerosis;

{iy Alzheimer's disease:

:fﬂ
Q.
o
o
]
L]
o)

{iily Parkinson’s

{iv) Huntingion's disease; or

(vl a svnucieinopathy or tauopathy, wherein the synucleinopathy or lauopathy is &

demeantia, such as Parkinson's disease demeantia and frontolemporsl lobe dementia, or other

ociated with age related increase of nsuroloxic
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orotein agareaation and/or increased oxidative slress or to defect in autonhaav.

¢

12310, The Acompouncforuse-gruse eba-compound-as claimed in claim 844-9:42 which

employs tacrolimus.

44119, Use of 8 A-unit dose pharmaceutical composition containing 0.05 mg to 1.3 mg of
tacrolimus or a close structural analogue thereof and a pharmaceutically acceptable carrier

therefor_ in the manufacture of 3 medicament for yse-ir-the treatment of a disease in &

human characterised by protein aggregate deposition in neuronal cells,

wherein said close structural anslogue of facrolimus is 2 tacrolimus derivative in

which one hvdrogen atom at either of the Ty and C¢ pesitions has been substituted by a G,

s

o alkyl, Cou alkenyi hydroxyl or methyoxyl group, or in which the €,y propenvi group has

o g - o5 o o & o £ £ r S5 g 1o , £ o
been replaced by a hydrogsn alom, a Ce alkyl aroup, a fluore C ¢ alkyl group, another Co

alkernv! group, a hvdroxyl aroup or 2 methoxvl groun, and
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is selected from the group consisting of

pathy, wharein the svnuclhe

. &3 .
nentia and frontols

cialed with age related increase of neurcloxic

3812, The use A-upit-dose-pharmaseulical-compesition-as claimed in claim 17144 which

does not contain more than 1.2 mg, 0.75 mg, 0.6 mg or 0.4 mg of tacrolimus or a close

structural analogue thereof, and/or which comprises not less than 0.06, 0.1 or 0.15 mg.

AR ) Ty i o e T ovpabieal o~ e E L e e 4 3 »
4813, The use A-uynib-dess-pharmaceuiical-compesition-as claimed in claim 11 or 1244

15 wherein said medicament is adapted for administration by mouth.
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sharmecestcalcomposiion-as claimed in any of claims 1 to 1 246-fe~use where the disease

is amyotrophic lateral sclerosis, Alzheimer’s disease, Parkinson’s disease, Huntingzion’s

disease, synucleinopathy or tauopathy.
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14, which is a dementia, such as

ropharmaceubical-compasitien-as claimed in claim

Parkinson’s disease dementia and frontotemporal lobe dementia, or other dementias and
memory loss conditions associated with eye-aos related increase of neurotoxic protein

aggregation and/or increased oxidative stress or to defect in autophagy.

SR8 I T T YT s Se A e
e SEOUIGS-GOH OO

#-as claimed in claim 14 or

employs tacrolimus.

2017. Use of 24 unit dose orally administrable pharmaceutical composition comprising 0.05
mg to 1.342 mg of tacrolimus or a close structural analogue thereof and a pharmaceutically

acceptable carrier,_in ihe manufacture of a medicameni for use-in-the treatment of a disease

in 2 human characterised by the deposition of protein aggregates in neuronal cells,

wherein szid close siructural analogue of iscorolimus is a lacrolin

which ons hvdrogen atom at ellher of the T ana &

o alkvl. Coy glkenvl hvdroxvl or methvoxy! group. or in which the

bean replaced by & hydrogen alom, 2 O  Cog alkyl groun. another Coe

alkenvi aroup. & hvdroxyl group or o methoxvl aroup, and

wherein the diseass characierised by protein aggreasaie deposition in neuronal cells

is setecied from the aroup consisting of

nEy e benpont farmymic:
(i amvoliophic lateral sclerosis

i) Parkinson's disease;

{iv} Huntington's disease or

vy g svnucleinopathy or tauopathy, wherein the svnucleinopathy or tauopathv s a

dementia. such as Parkinson’s disease dementia and frontotemporal iobe dementia, or other

i

dementias and memory loss conditions associated with aqe relaled increase of neuroloxic

protein aogregation and/or increased oxidative stress or o defect in autophaay.

-

2448, The A-unit-dose-for-use as claimed in claim 2&- wherein the disease is ALS,

Parkinson’s disease, Alzheimer's disease, Huntingidon’s disease.

2218, The use f-unib-dose-foruse-as claimed in claims 17 or 1826923, wherain the unit
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2320, The A-unitdoseforuse as claimed in claims 17 io 192046 22 wherein the unit dose

wwh-comprises not more than 0.9 mg, 0.75 mg, 0.65 mg or not more than 0.5 mg or not

more than 0.45 mg of tacrolimus.

~
5

- A-unit-dose-for-use as claimed in any of claims 17 o 201023 wherein the unit

+ comprises not less than 0.05 mg, not less than 0.1 mg or not less than 0.15 mg

of tacrolimus or close structural analogue thereof.

se-fer-use as claimed in any of claims 17 ic

dose is in the form of a tablet or capsule.






