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USE OF A COMPOSITION COMPRISING VITAMIN E TOCOTRIENOLS FOR MANAGING
CEREBRAL AUTOSOMAL-DOMINANT ARTERIOPATHY WITH SUBCORTICAL INFARCTS
AND LEUKOENCEPHALOPATHY (CADASIL)

Field of Invention

The present invention relates to therapeutic management of a hereditary stroke disorder.

A

More particularly, the invention relates to a composition comprising vitamin E
tocotriencls for use in the manufacture of a medicament for managing the symptoms of
Cercbral Autosomal-Dominant Arteriopathy  with  Subcortical Infarcts  and

ieukoencephalopathy (CADASIL) and related disorders.

i0  Background of the Invention

Cerebral  Autosomal-Domunant  Asteniopathy  with  Subcortical  Infarcts  and
Leukoencephalopathy (CADASIL) was genetically defined 1n 1993, H is a herntable
smaati-vessel disease caused by mutations tn NOTCH3 gene located on chromosome 19,
which 1s normally expressed 1n vascular smooth muscle cells and pericytes. CADASIL
15 15 an autosomal domunant inhentance disorder, meaning that one parent carries and
passes on the defective gene. While most individuals with CADASIL have a family
history of the disorder, there are a few exceptional cases, where the mutation of the
NOTCHS gene occurred randomly without having been transmitted by one of the
parents.
20
The genetic mutation in CADASIL alters the muscular walls in small arteries. Cells 1n
the smooth muscle layer of the arteriolar walls gradually degenerate, and are replaced
by fibrous connective tissue. This leads to progressive wall thickeming, and luninal
narrowing, resulting in decreased blood flow. Small branches of long arteries
25  penetrating deep into the white matter of the brain are generally affected. This
microvascular changes and dysfunction will result in hypopertusion of the brain
especially the white matter regions, feading to smali lacunar infarcts in the white matter
and 10 deep parts of the grey matter (the basal ganglia). Degspite the conspicuous early
absence of vascular risk factors such as hypertension and hypercholesterolemia,
30 CADASIL patients suffer recurrent acute ischemic events, almost exclusively lacunar

imfarcts tnvolving subcortical white matter, deep gray matier nucler and brain stem,
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diffuse white matter demyelination and axonal ioss (Avata, 2010}, Physiological studies
have shown an age-dependent reduction in resting cercbral blood flow, while
hypopertusion was spatially limited to white matter regions that showed leukoaraiosis

(Avata, 2010).

CADASIL 1s slowly progressive and up to 50% may suffer several transient ischemic
attacks (TIAs) or strokes, with counsiderable variations between tndividuals {Alves ef
al., 2008). CADASIL, due to its onset in young patients without concomitant cognitive
disorders and other confounding rnisk factors of vascular eticlogies such as
hypercholesterolem:ia, hypertension and diabetes, can be considered the pure form of
subcortical 1schemic dementia. Dementia 18 a common complication of subcortical
ischemic vascular disease (S1VD) and 1s present in about 80% of CADASIL patients at
the ime of death (Andre, 2010). SIVD encompasses 3 basic pathological entities: small
vessel disease, lacunar infarct and ischemic white matter iesions (WML} WML has
been noted to be an independent factor i cognifive dechine, with the most tmpaired
domains being executive, attentional and memory retrieval mechanisms (Alves ef af |
2008). Cognitive impairment and dementia correlate with the extent of cumulative
subcortical pathology, 1 particular the lacunar infarct burden and brain atrophy {(Avata,
2010; Viswanathan ef af, 2007, Liem ef af., 2007). Manifestations of executive
dysfunction (almost 100% between 35 and 50 vears of age} and aitentional deficits
{69%) are among the earliest cognitive changes {(Button ef o/, 2006; Andre, 2010).
CADASIL patients suffer from 1schemic episodes, cognitive decline, migraine and
psychiatric problems, with highly variable onset and severity (Alves ef a/., 2008). In
the final stages, individuals are bedrnidden, apathetic and totally dependent. Time to
death 15 also highly varniable 1n 10 to 30 years, from accumulation of morbidities and

clinical complications related to infection and immobility (Opherk, 2004, André, 2010).

There is currently no treatment to stop the progression or development of the genetically
inhented neurcdegenerative disease. The disease management consists of drug therapy
for the symptomatic migraines, epilepsy and psychiatric probiems such as depression.
Patients are advised to quit smoking and treated with aspirin to reduce risk of stroke,

while other vascular risk factors such as diabetes, hypertension, hyperlipidemia, are

PCT/MY2020/050020
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aggressively treated. Patients with significant cognitive deficit are treated with centrally
acting cholinesterase mhibitors or other drugs for neurodegenerative disorders.
However, a clinical study using a cholinesterase inhibitor, donepezil (Bichgan ef al.,
2008) in CADASIL failed to show any treatment effect in any of the cogmtive and

executive function assessments when compared to placebo.

Thus, there 15 a need for an etfective therapeutic management of CADASIL, especially
in nutigating the undesirable alterations of the vasculature and reducing the risk of
ischemic events, which ts the main cause to debilitaling cognitive dechine and
accumulating morbidities in CADASIL patients. There 1s no animal model that can
fully recapitulate human CADASIL phenotype. Hence, a neuroprotective agent for
reducing accumulation of cerebral lesions is a promising approach for impeding

CADASIL disease progression.

summary of the Invention

The primary object of the invention 1s 10 provide a composition comprising Vitamin E
tocotrienols for use in the manufacture of a medicament for effective therapeutic
management of Cerebral Autosomal-Dominant Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy (CADASIL) and related disorders. Particularly, the
composition comprises alpha-tocotrienol, gamma-tocotrienol, delta~-tocotrienol or

alpha-tocopherol, or any combination thereot.

Another object of the mvention 1s to provide a composition for use in the manufacture
of a medicament for effectively mitigating the negative effects of cerebrovasculature
alterations and debilitating symptoms in subjects suttening from CADBASIL and related
disorders inciuding abnormal brain lesions, cognitive 1impairment, memory
deterioration, dementia, occurrence of i1schemic events, occurrence of disability,
multiple strokes, migraine headaches, seizures, vision problems and/or psychiatnc

problems such as depression, apathy and mood disturbances.

At least one of the preceding objects 1s met, in whole or in part, by the present invention,

in which the embodiment of the present invention describes use of a compostiion for
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the manufacture of a medicament for mitigating debilitating eftects of Cerebral
Autosomal-Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy
(CADASIL), wherein the composition comprises vitamin E tocotrienols in a mixture of

squalenes, phytosterols and pharmaceutically acceptable excipients.

Preferably, the debilitating etfects can be any one or any combination of abnormal bramn
tesions, cognitive imparrment, dementia, memory deterioration, occurrence of 1schemic
events, occurrence of disability, migraine headaches, multiple strokes, seizures, vision

problems and psychiatric problems such as depression, apathy and mood disturbances.

in the preferred embodiment of the invention, vitamin E tocotrienols 15 any one or any
combination of alpha-tocotrienol, gamma-tocotriencl, beta- tocotrnienol, and delta-
tocotrienol. The composition may further comprise an alpha~tocopherol. Preferably, the
vitamin E tocotrienols and tocopherols are dertved from plants selected trom the group
consisting of paim oil, rice bran oil, barley, oat, rye, wheat germ and annatio. Vitamin
E tocotrienols may present at a concentration ranging from 10 10 40 % by weight of the

composition.

More particularly, the alpha-tocotrienol 1s present at a concentration ranging from 3 {o
20 % by weight of the composition. Beta-tocotrienol may constitute 0.7 to 3.0 % by
weight of the composttion. The gamma-tocotrienol and delta-tocotrienol may present
in the composition at a concentration ranging from 6 1030 % and 1.5 t0 12 % by weight
of the composition, respectively. Alpha-tocopherol may present in the composition at a

concentration ranging from 3 to 15 % by weight of the composition.

Preterably, squalene used in the composition 18 derived from plants. Squalene may

present at a concentration ranging {from 2.5 to 10 % by weight of the composition.

Pursuant 1n the preferred embodiment of the wvention, pharmaceutically acceptable
excipients such as plant-based oil, water-based emulsifiers, oil-based emulsifiers, co-

eraulsifiers, antioxadants, and suspending agents are used. Preferably, the
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pharmaceutically acceptable excipient is present at a concentration ranging from 0.1 to

50 % by weight of the composition.

Detailed Pescription of the Invention

One skilled 1n the art will readily appreciate that the present invention is well adapted
to carry out the objects and obtain the ends and advantages mentioned, as well as those
inherent therein. The embodiment described herein 1s not intended as limitations on the

scope of the imnvention.

The present invention discioses use of a compostiion for the manufacture of a
medicament for mitigating or managing cffects of Cerebral Autosomal-Dominant
Artertopathy with Subcoriical Infarcts and Leukoencephalopathy (CADASIL) and
related disorders, wheremn the composition comprises vitamin E tocotrienols in a
mixture of squalenes and pharmaceutically acceptable excipients. Particularly, the
composition can be used in the manufacture of a medicament capable of managing or
mitigating manifestations of CADASNIL including cognitive impairment, memory
deterioration, dementia, occurrence of ischemic events, occurrence of disability,
migraine headaches, mulfiple strokes, seizures, vision problems and/or psychiatnc

problems such as depression, apathy and mood disturbances.

Vitamin E tocotrienols may constitute 10 {o 40% of the composition, or more
particularly 15 to 35% of the composition. In accordance with the preferred
embodiment of the invention, the vitamin E tocoirienols can be any one or any
combination of alpha-tocotrienol, beta-tocotrienol, gamma-tocotrienol, and delta-
tocotrienol. Preferably, the composition further comprises alpha-tocopherol. In another
embodiment of the invention, the composition may further comprise vitamin E
tocopherols including, but not hmited to, beta-tocopherol, gamma-tocopherol, and
delta-tocopherol. Preferably, the vitamin E tocotrnienols and tocopherols are derived
from natural sources. More preferably, the vitamin E tocotrnienols and tocopherols are
derived from sources selected from the group consisting of palm oil, rice bran oil,

annatto, and cereal grains such as barley, oat, rye and wheat germ.
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Preferably, the composition disclosed herein ts adapted for oral consumption. Vitamin
E tocotrienols, and tocopherols, 1n the orally administered composition can reach the
cerebrospinal fluid and brain. Vitamin E tocotrienols and tocopherols in the brain
provide protection o the members of the nervous systermn against damage. In more
particular, vitamin E tocotrienols and tocopherols target and inhibit the cSre-regulated
12-hipoxygenase pathway which 18 known {0 be implicated 1n neurodegeneration
associated with ischemic siroke. In the 12-hipoxygenase pathway, tree arachidonic acid
(AA) 1s cleaved and released from the membrane phospholipids by phospholipase,
specifically phospholipase A2 during an ischemic event and hypoperfusion in the
cerebrovascular network in the brain. Arachidonic acid 15 subsequently converted by
12-hpoxygenase to hydroperoxyeicosatetraenoic acid which 1s the key mediator of
neurptoxicity, leading to neurodegeneration. Inhibition of the cSrc-regulated 12-
hpoxygenase pathway by vitamin E tocotrienols and tocopherols protect against
cerebrovascular hypoperfusion-induced injuries such as neurotoxicity and brain cell
death, thus suggesting the ability of vitamun E tocotrienols and tocopherols to prevent

or delay cognitive decline and dementia related to the death of brain neuron celis

In addition, arachidonic acid ts highly susceptible to oxidative metabolism under
pathologic conditions. AA that i1s cleaved from the phospholipid bilaver by
phospholipase Ay (PLA?) can undergo uncontrolied oxidative metabolism, which 1s also
known as AA cascade. Metabolism of AA amplifies the overall production of free
radicals 1n the brain and subseguently causes oxidative damage to the brain fissues.
vitamin E tocotriencls and tocopherols, however, are able 1o attenuate the AA cascade.
in more particular, vitamin E tocotrienols and tocopherols mhibit the oxidative damage

caused by tree radicals generated during a pathologic condition.

Moreover, vitamin E tocotnienols and tocopherols are capable of preventing loss of
white matter fiber tract connectivity after a stroke event by improving the
cerebrovascular collateral circulation 1o the area of hypoperfusion 1n the bramn by
inducing arteriogenic fissue inhibitor of metalloprotease 1 expression to promote
cercbrovascular arteriogenesis. This helps to mmprove blood circulation to the

hypoperfusion sites i the brain. In addition, the composttion 1s effective in nutigating
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injury present during cerebrovascular ischemic event in patients suffering from
CADASIL and related disorder, in which the composition reduces stroke lesion volume,

promotes vascular angiogenesis, and improves cerebrovascular collateral circulation.

in one embodument of the invention, the composition comprises alpha-tocotrienol 1n a
concentration range of 3 to 20% by weight. In a more preferred embodiment of the
mvention, alpha-tocotrienol presents in the composttion at a concentration ranging from
5 to 16% by weight of the composition. Beta-tocotrienol constitute 0.7 to 3% by weight
of the composition, or more preferably 0.8 to 2% by weight of the composition.
{Gamma-tocotrienol 1s present at a concentration ranging from 6 to 30% by weight of
the composition 1n one embodiment of the 1nvention, or 3 to 23% by weight of the
composition in a more preferred embodiument. Alternatively, delta-tocotrienol
constitute 1.5 1o 12% by weight of the composition, or more preferably 2 to 10% by
weight of the composition. In one embodiment of the invention, 3 to 15% by weight of
the composition 1s made up of alpha-tocopherol. In a more preferred embodiment, 3 to

12% by weight of the composition 1S made up of alpha-tocopheroi.

As set forth in preceding description, vitamun E focotriencls and tocopherols are
present in the composition in conjunction with squalenes and pharmaceutically
acceptable excipients. Preferably, squalene in the composition 1s plant-based squalene.
Sources for squalene used in the composition include, but not limited to, olive, ol palm
fruits, amaranth seed, and rice bran. Squalene 1n the composition 1s beneficial in
preventing memory deterioration due to its anti-oxidant activity. Preterably, the
composition disclosed herem compnses 2.5 to 10% of squalene by weight of the
composition. More preferably, squalene constitutes 3 to 8.5% by weight of the

composition.

Pharmaceutically acceptable excipients are compounds that are inert to the other
ingredients and generally have no pharmacological effects. They are included 1n the
composition disclosed herein for the purpose of long-term stabilization and/or
enhancement of bioavairlability of vitamin E tocotnienols, vitamin E tocopherols and

squalene. The composition of the invenfion may Comprise one or more
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pharmaceutically acceptabie excipients selected from the group consisting of plant-
vased oil, water-based emulsifiers, oil-based emulsifiers, co-emulsifiers, antioxidants,
and suspending agents. Preferably, pharmaceutically acceptable excipients 1s present at
a concentration ranging from 0.1 to 50 %% by weight of the composition. More preterably,
pharmaceutically acceptable excipients 1s present at a concentration ranging from 0.15

to 40% by weight of the composition.

The medicament manufactured from the composition described in the preceding
description 15 preferably formulated 1ato dosage {orms including, but not lumited to,
capsules, tablets, emulsions, and suspensions. More preferably, the medicament 1s
present 1n the dosage torm of soft capsules tor enhanced bioavalability, Admnistration
of the medicament over a period of time ranging from 1 to 5 years can effectively result

in slowing of the progressive neurodegenerative disease.

Exampie

The following non-limiting example has been carned out to ilustrate the preferred

embodiments of the invention.

xampie i
{Case study of CADASIL patient progression under 24 months administering of the

composition.

The composttion of the present mmvention 1s capable of mitigating progression of
abnormali brain lesions and reducing migraine headaches, without further occurrence of
ischemic evens, disability, dementia, multiple strokes, seizures, vision problems or

psychtatric problems, for at least 4 years from adminisienng the composition.
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Table 1. Progression of white matter lesion volume in CADASIL patient over 2 years

supplementation of the composition.

Assessment Raseline H-monith I 2-month 24-month

White Matter Lesion
! } ; 24 144
(WML) volume {mm”) (100%)

’_I‘Gtal Brain volume
(m.nﬁ} 1,240, 930 1,237 441 1,200,312 1,203,070

WML to Bram volume
ratio

Table 2: Assessment of headache impact and cogmitive function in CADASIL patient

over 2 years supplementation of the composition.

i8-month | 24-month
(sub stan‘ti al

t {eadache Em pact .
36 .,
Test (HIT-0) . !
' L (1o 1mpact)
impact} |

O’*

{Migraine >50)
Montreal Cogntitve
Assessment

{Normal >26)
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{Claims

(A

Use of a composttion for the manufacture of a medicament for mitigating

debilitating effects of Cerebral Autosomal-Dominant Arcteriopathy  with
Subcortical Infarcts and Leukoencephalopathy {(CADAKIL), wherein the
composition comprises vitamin E tocoinenols m a mixture of squalenes,

phytosterols and pharmaceutically acceptable excipients.

The use of the composition according to claim 1, wherein the composition

further comprises vitamin E tocopherols.

The use of the composition according to claim 1 or 2, wherein the debilitating
effects 1s any one or any combination of abnormal brain lesions, cognifive
impatrment, dementia, memory deterioration, occurrence of 1schemic events,
occurrence of disability, migraine headaches, muliiple strokes, seizures, vision

problems, depression, apathy and mood disturbances.

The use of the composition according to any one of claims 1 {0 3, wherein the
vitamun E tocotrienol 1s any one or any combination of alpha-tocotrienol, beta-

tocotrienol, gamma-tocotrienoct, and delta-tocotnenot.

The use of the composition according to any one of claims 1 {o 4, wherein the
vitamin E tocotrienols are present at a concentration ranging from 10 to 40 %

by weight of the composition.

The use of the composition according to any one of claims 1 {0 5, wherein
alpha-tocotrienol 1s present at a concentration ranging from 3 to 20 % by

weight of the composition.

The use of the composition according to any one of claims 1 10 6, wherein beta-
tocotrienol 1s present at a concentration ranging from 0.7 to 3.0 % by weight

of the composition.
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8. The use of the composition according to any one of claums 1 to 7, wherein
gamma-tocotrienol 1s present at a4 concentration ranging from 6 to 30 % by

weight of the composition.

5 9 The use of the composition according to any one of claims 1 o 8, wherein
delta~tocotrienol is present at a concentration ranging from 1.5 to 12 % by

weight of the compostiion.

10, The use of the composition according to any one of claims 1 to 9, wherein
10 alpha-tocopherol 1s present at a concentration ranging from 3 to 13 % by weight

of the composition.

11 The use of the composition according to any one of claims 1 to 10, wherein
squalene 18 present at a concentration ranging from 2.5 to 10 % by weight of

15 the composition.

12, The use of the composition according to any one of claims | to 11, wherein the
pharmaceutically acceptable excipient 13 present at a concentration ranging

from 0.1 to 50 % by weight of the composition.

i3. The use of the composition according to any one of claims 1 to 12, wherein the
vitarmin E tocotrienols and vitamin E {ocopherois are denived from plants
seiected from the group conststing of palm oul, rice bran otl, barley, oat, rye,

wheat germ and annatto.

14, The use of the composition according to any one of claims 1 to 13, wherein the

sgualene ts dertved from plants.

15, The use of the composition according to any one of claims 1 to 14, wherein
30 the pharmaceutically acceptable excipient 1s any one or any combination of
plant-based oil, water-based emulsifiers, oil-based emulsifiers, co-emulsifiers,

antioxidants, and suspending agents.
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10, The use of the composition according to any one of claims 1 to 15, wherein

the medicament 15 formulated into dosage form selected from the group

consisting of capsule, tablet, emulsion and suspension.



INTERNATIONAL SEARCH REPORT International application No.
PCT/MY2020/050020

A. CLASSIFICATION OF SUBJECT MATTER
A61K 31/355 (2006.01) A61K 31/575(2006.01) A61K 31/01 (2006.01) A61P 25/00 (2006.01}

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation scarched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included 1n the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PATENW (EPOQUE); CAPLUS, EMBASE, MEDLINE, BIOSIS (STN); Keywords: Cerebral Autosomal Dominant Arteriopathy,
CADASIL, cerecbral arteriopathy subcortical infarct, CASIL, familial vascular leukoencephalopathy, subcortical ischemic
dementia, Tocomin Suprabio, EVNol SupraBio, extract, Serenoa serrulate, S serrulate, Saw palmetto, serenoa repens, sabal
serrulate, tocotrienol, 6829-55-6, 58864-81-6, 14101-61-2, 25612-59-3, 490-23-3, zeta-tocopherol, epsilon-tocopherol, brain lesion,
cognitive impairment, cognitive deteriorate, memory impairment, memory deteriorate, dementia, 1Ischemic event, migraine,
headache, stroke, seizure, vision impairment, depression, apathy, mood disturbance, and like terms

Patentscope, AUSPAT, NOSE, INTESS databases: Inventor and Applicant name searches — Hovid; Yuen; Wong; Ho; Fung

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

X| Further documents are listed in the continuation of Box C X | See patent family annex
* Special categories of cited documents:

"A"  document defining the general state of the art which 1s not "T"  later document published after the international filing date or priority date and not
considered to be of particular relevance in conflict with the application but cited to understand the principle or theory

"D"  document cited by the applicant in the international application underlying the invention

"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered
international filing date novel or cannot be considered to involve an inventive step when the document 1s

taken alone

"L"  document which may throw doubts on priority claim(s) or "Y"  document of particular relevance; the claimed invention cannot be considered to
which 1s cited to establish the publication date of another involve an inventive step when the document 1s combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art

"O"  document referring to an oral disclosure, use, exhibition or other _
means & document member of the same patent family

"P"  document published prior to the international filing date but
later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

25 June 2020 25 June 2020

Name and mailing address of the ISA/AU Authorised officer

AUSTRALIAN PATENT OFFICE Michael Grieve

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

Email address: pct@ipaustralia.gov.au (ISO 9001 Quality Certitied Service)

Telephone No. +61262832267

Form PCT/ISA/210 (fifth sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/MY2020/050020

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2017/204618 A1 (ATTEST RESEARCH SDN BHD) 30 November 2017
Y See Claims 1, 3 to &, 13; page 4 lines & to 28 1 to 16

WO 2010/151348 A1 (EDISON PHARMACEUTICALS, INC.) 29 December 2010
Y See paragraphs [0053] to [0054] 1 to 16

CHABRIAT, H. et al. “Neuropsychiatric manifestations in CADASIL” Dialogues 1n
Clinical Neuroscience (2007) Vol.9 No.2, pages 199 to 208
Y See whole document 1 to 16

GOPALAN, Y. et al. “Clinical Investigation of the Protective Effects of Palm Vitamin E
Tocotrienols on Brain White Matter” Stroke (2014) Vol.45 No.5, pages 1422 to 1428
Y See whole document 1 to 16

SHANG, J. et al. “Therapeutic Effects of Pretreatment with Tocovid on Oxidative Stress

in Postischemic Mice Brain™ Journal of Stroke and Cerebrovascular Diseases (2018)
Vol.27 No.§, pages 2096 to 2105
Y See whole document 1 to 16

LING, S. “Tocomin tocotrienol/tocopherol complex. A potent natural neuroprotective
vitamin” NutraCos (2009) Vol.8 No.J, pages 22 to 24
A See whole document 1to 16

Form PCT/ISA/210 (fifth sheet) (July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/MY2020/050020

This Annex lists known patent family members relating to the patent documents cited 1n the above-mentioned international search
report. The Australian Patent Office 1s in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

WO 2017/204618 Al 30 November 2017 WO 2017204618 Al 30 Nov 2017
AU 2016408304 Al 13 Dec 2018
CN 109715154 A 03 May 2019
EP 3463336 Al 10 Apr 2019
JP 2019516805 A 20 Jun 2019
KR 20190016973 A 19 Feb 2019
PH 12018502496 Al 08 Apr 2019
SG 11201810469T A 28 Dec 2018
ZA 201808515 B 28 Aug 2019

WO 2010/151348 Al 29 December 2010 WO 2010151348 Al 29 Dec 2010
BR PI1011776 A2 13 Mar 2018
CA 2765771 Al 29 Dec 2010
EA 201200054 Al 30 May 2012
EP 2445519 A1 02 May 2012
EP 2609921 Al 03 Jul 2013
JP 2012531411 A 10 Dec 2012
MX 2011013558 A 30 Apr 2012
US 2012122969 Al 17 May 2012

End of Annex

Due to data integration 1ssues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2019)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

