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1. Amytrophic Lateral Sclerosis (ALS),
2. Multiple Sclerosis (MS),
3. Alzheimer’s disease (AD),
15 4. Parkinson’s disease (PD), and
5. Muscular Dystrophy (MD).

These inventors observe that the applicability of the composition and method of the
invention extends to all said disorders and diseases and particularly to the five mentioned

20  hereinabove. While the composition and the method of the invention has wide
applicability over the whole range of said neurodegenerative and neuro muscular-
degenerative disorders and diseases, the further description hereinbelow is constructed on
the basis of the applicability thereof to only said five disorders and diseases. This is in
the interests of conciseness and without limitation to the scope of the invention;

25  Furthermore, the term ‘disorders’ is used further herein as an abbreviation for ‘disorders
and diseases’. Thus, wherever the said term is used herein, reference is intended either
to ‘disorders’ or ‘diseases’ or both. The broadest meaning relevant to the context may be

taken.

30 Itis observed that in all the above disorders and other disorders of the brain and the CNS
the neurodegeneration is associated with neuro muscular-degeneration. The term

‘neurodegenerative’ as used hereinbelow is therefore intended to refer to both and may be
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particular, nutation of Cu.Zn superoxide disnutase(SODl). The invol venent

of oxi dat iRAbbEYialed fame/d- pat hogenesis of ALS has been reported. Oxidative
danagg?occurs in the DNA, proteins, and lipids within affected areas of the
central nervous system (CNS). Apart fromthe direct danage caused by free
radi cal s, AbRiidandwalegencegivechiseasel and igalsy nefitrredithes thadddtanNeuwren cont r i but i ng

to the neB{sga(ljsg&,el\qBS grtld gsrtdunGél ﬁg s-(lipslél:gs’e 3(s|s %?moyor neurons(MNs) in the motor

cortex, brain stem and the spinal cord occurs in this disorder leading to progressive

dysfunction of the Central Nervous System(CNS). ALS is attributed to gene mutations,
15  in particular, mutation of Cu.Zn superoxide dismutase(SOD1). The involvement of
oxidative stress in the pathogenesis of ALS has been reported. Oxidative damage occurs
in the DNA, proteins, and lipids within affected areas of the central nervous system
(CNS). Apart from the direct damage caused by free radicals, oxidative stress can also
disrupt other mechanisms contributing to the neurbdegeneration in ALS. Thus, oxidative
20  stress appears to cause both direct and indirect damage in neurodegeneration. It is
therefore an important therapeutic target and ié the subject of this invention. Both

familial ALS(FALS) and sporadic ALS(SALS) are found.

Parkinson’s disease (PD) is another major neurological disorder that generally affects

25 people in old age over about 65 years. The term Parkinsonism is used for symptoms of
tremor, stiffness and slowing of movement. Itis caused by reduced levels of dopamine.
It is a slow, progressive disease that is caused by the loss of dopamine producing neurons
and other factors.  Irrespective whether oxidative stress is a primary or secondary
cause in PD, it has been established that oxidative damage is a significant factor in the

30 progress of this disease. Effective delivery of suitable anti-oxidants is therefore an
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coronary heart
disease, diabetes and elevated blood cholesterol. Although oxidative stress is not

mentioned as a causative factor, it is reported that it is a contributory factor and
antioxidative treatments provide a certain amount relief and reversal of the progress of
the disease. '
15

Multiple sclerosis(MS) is an inflammatory disease wherein the myelin sheaths around the
axons of the brain and the spinal cord system suffer damage. It is also a progressive
disease that can start with muscular weakness at the extremities, vision difficulties,
problems with co-ordination and balance and can lead to severe cognitive disability and

20  almost total paralysis. The causes may be auto-immune in nature or the disorder may be
viral. In this disorder too, these inventors observe that oxidative stress and anti-oxidation

treatment are relevant, perhaps not in the cure but in the control and management thereof.

Muscular dystrophy(MD) is characterised by the inability of the body to make the
proteins required for maintaining the health of muscles. It is a genetic order that leads to
25  the death of the muscle cells and tissue and its effect is not confined to the skeletal
muscles. It mainly affects infants and children but one form of the disease strikes in later
years. These inventors believe that oxidative stress is a contributory factor in the
unfolding and development of this disorder and hence antioxidation treatment has

relevance in the prevention, treatment and management thereof.
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A riumber of these factors are manifestations of, or arise from oxidative stress and call for
antioxidation treatment. The drawbacks in the prior art approaches to the problem of
oxidative stress in said neurodegeneration is how to achieve the required serum levels of
the antioxidants(particularly ascorbic acid) and to ensure that they reach the target region

20  in the brain and the CNS in adequate concentrations.

Studies on the efficacy of Vitamin C(Ascorbic acid) in said neurodegenerative disorders
have been carried but they have been inconclusive because of the problem of achieving
said high serum levels and reaching the said target region. Said serum levels tend to level

25 offin response to physiological balance mechanisms.

These inventors considered that one needs to look for a component that is a suitable

carrier for the ascorbic acid across the brain barrier. Preferably the component must be

able to modify said physiological control mechanism such as to enhance serum levels of
30 ascorbic acid. The carrier should be able to build up high concentrations of ascorbic acid

in the target regions in the brain. Preferably the said second component must either
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iii. increase in the synthesis-of dopamine in the dopamine-generating neural

cells(SK-N-SH cells) in subjects affected AS or PS;

iv. countering excitotoxiéity caused by calcium, chloride, glutamate and ROS by
15 synthesising glutathione which neutralises the excitotoxicity;
v. restoring the anti-oxidative capacity of vitamin E; and

vi. assisting recovery in cases of haemorrhage, neurogenic atrophy of the muscles

and demyelination of the nerves.

20  Said increase in dopamine generation occurs by two mechanisms: one at the metabolic
level after short-term incubation and by increasing the tyrosine hydroxylase gene

expression after long-term incubation.

Prior art appears to have assumed that higher dosages of ascorbic acid above about 1000
25 mg/day are not meaningful because the physiological controls in the body metabolise
excess ascorbic acid. Because of that or for other reasons, prior art has also generally
concluded that said higher doses have no therapeutic value in relation to the neurological
-and other disorders mentioned hereinabove. Prior art has also further assumed that said
higher dosages are harmful in so far as they encourage formation of kidney stones or pro-

30 oxidative toxicity.
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component such that higher serum ascorbic acid levels and higher uptake by the brain
" neurons can be achieved. '
15
It is a still further object of the invention to pfovide said additional components to

reduce/minimise the risk of kidney stones.

The critical consideration therefore is to locate such a said carrier component that

20 facilitates said access to brain and CNS tissue. It must also stabilise serum ascorbic acid
at higher levels in the subjects than is achievable by the administration of ascorbic acid
by itself. It must be non-toxic, non-reactive with ascorbic acid and has a good solubility
in a physiologically compatible solvent that has a good solubility for ascorbic acid.
Preferably the said solvent should be water or aqueous solutions for the purposes of -

25  intravenous application. The composition must be administrable to human and animal

subjects intravenously, intramuscularly, transdermally and by other routes.

These inventors tried out a number of compounds and substances with these
considerations in mind. It was fortuitously discovered that Mannitol is a compound that
30 meets said requirements to a very high degree. Several other compounds were tried and

were also found to be suitable but did not meet the requirements to the extent to which
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with the application of mannitol and ascorbic singly.

These inventors have found that mannitol helps in reducing protein aggregation; reduces
15  free radical formation; improves oxygen supply to the brain and regulates the body fluid
levels in addition to the said facilitative role thereof in the transport and delivery of

ascorbic acid.

According to the invention, therefore, there is provided a synergistic therapeutic

20  composition for prevention, elimination, treatment and management of neurodegenerative
and neuro muscular degenerative disorders and diseases in human and animal subjects,
such as Amytrophic lateral sclerosis (ALS), Multiple sclerosis (MS), Alzheimer’s disease
(AD), Parkinson’s disease (PD), and Muscular dystrophy (MD) and others, comprising a
first component and a second component, said first component being mannitol in any of

25  the forms thereof, or any of the mixtures of said forms, and said second component being
ascorbic acid in any of the forms thereof such as the oxidised form, the reduced form, the
mineral ascorbates, the fatty acid esters of ascorbic acid and others, or any of the

mixtures of said forms.

30  According to the invention, therefore, there is further provided a method of treatment for

prevention, elimination, treatment and management of neurodegenerative and neuro
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prevent i ghecordingiorfhs I"é’ﬁ“t‘ot“r srefris therg ds éﬁ‘ﬁ‘ﬁg@fgﬂ’é‘a?de%f’mﬁ%ﬁﬁrfm@@ﬂ%?atl ve and

neuro musgy agme.? nﬁﬁﬁé yﬁrsde&%&ﬁﬁ&na@@eshna%ﬁﬁanénm sawmpan&t@m mal

subj ect s, suc rophic | ateral sclerosis Mul tiple sclerosis
(M), A zbmgnmanmtdlaséa@erbéqﬂ@)d relsmcrawﬂsmn@rtsmgm@edlwﬁyld fisstd Muscul ar

dyst Qp hyco(n 1?3 tatﬂg'm?tgppnrahﬁ %?H?r l%!lsntgm%oif bf ?st a]ngf%mr}ﬁ&h*r@gf sgldstgﬁf?pd

conponent el ng manni
and the said second component, ascorbic amd in any of the forms thereof such as the

oxidised or the reduced form, the mineral ascorbates and the fatty acid esters of ascorbic .
acid or others, or any of the mixtures of said forms, followed by admixing of the former.
and the latter to yield said composition. |
20 ‘
According to the invention, therefore, there is further provided a method of treatment for
prevention, elimination, treatment and management of neurodegenerative and neuro
muscular degenerative disorders such as amytrophic lateral sclerosis (ALS), multiple
~ sclerosis (MS), alzheimer’s disease (AD), parkinson’s disease (PD), and muscular
25  dystrophy (MD) and others in human and animal subjects comprising the administration
of high ascorbic acid doses over a pre-determined period of time and optionally followed
by a maintenance dose thereof over a pre-determined period of time, said dose being
from one gram per day and above and comprising either ascorbic acid or any of the
~ forms/derivatives thereof such as the oxidised and reduced forms or the mineral

30 ascorbates or the fatty acid esters thereof or any of the mixtures thereof.



25 the fornms thereof, or any of the m xtures of said forns, and said second
conponent being ascorbic acid in any of the forns thereof such as the

oxi di sed worm1/2hss3r educed form the m neral ascorbat espcrhs2diebdogszaci d
esters of ascorbic acid and others, of any of the m xtures of said forns.
WO 2011/ 027363PCT/ 1N2010/ 000583 8 nuscul ar degenerati ve di sorders such as
anytrophic lateral sclerosis (ALS), nultiple sclerosis (Ms), alzheiner's

di sease (AD), parkinson's disease (PD), and nuscul ar dystrophy (MD) and

ot hers i nAHRRELRAANEBOHPbsitFoNUekd RvERITAEhitdllyl dbenRRE Mhsditofhddn of a

sui tabl e dose of a conposition over a pre-determ ned period of time and

opt i onal | 3scgbicdicidoW¥ higytheysaene af e dnvestioiobe mapeitel graydiedn agy pf e dermsr ni ned

per i 0d of L jfRachal B AMIRBP b &k GG, £h8n BofJclsh, tEPERARRIA iENA a second

conponent, sail I'rst conponent Dbeing nni in any t her eof

or any ofaccépable formw eFheodscerhichcidmay be mrttie famcbfGtaorid CoorPldActhe bei ng

ascorhi c ac ns/ de S thereof su Q as the oxidised
r% acid esters of

ii.d any_of .the.faor ivatiwv
Form 1 eoaigniion® P pdbrtic feidsih BF areoitaling e’ Ohapnd
ascor bi ¢ pHarmsdedticaligl aodpeibte, foamn. aFhe padfedréfofinX bithe $wo torstitudnis are1D-
Accordi ng to,tEe invention, therefore, there is further provided a process
for maki nfanue ﬂﬁﬁ??ﬂpﬁﬁwEEnprising a first conponent and a second
conponent, said conponents being mannitol and ascorbic acid respectively,
conprisiqg_Providing said first 15 poqgonent, mannitol in any of the forms
t her eof , yetezablyathy compesidomefithe invention furher comprises zinvritrate dhcgitste ond
conp nt j id i f f xi di sed
o TrY v a3 eRated i 8 Siperclid SRl eiRCRS el MEePe o' ot
ascor bi ¢ atraeNTHE)tand pther enzyarey and intcleesesientrgy &velsf said fornms, foll owed by
adm xing of the former and the latter to yield said conposition. 20
According to the invention, therefore, there is further provided a nethod

of treat nmBferdb®y, the @WRRLItION of leiimienadd Rin tHe TWHo R BitdANIforRliAgaREt Of
neur odegener ati ve and neuro nuscul ar degenerative disorders such_ as

anyt r ophi admigistextion. s"EhEel!’»’oﬂﬁli_é preferably camprisgsiad osassigmorhiosphiatadyuffos whithi mer ' s

ot hor G 1 e o B e e he i ot at | on of hi gh-
ascorbic acid doses over a pre-determ ned period of tine and optionally
fol I owed In the preferred IV embodiment comprising the additional components, namely, zinc
citrate and potassium phosphate buffer 7.4 pH, the composition of the invention ensures
better homeostatis and minimises respiratory and metabolic acidosis in neurodegenerative

20  and neuro muscular degenerative subjects.

Within the scope of the invention, the composition of the invention may be in any
pharmaceutical form ‘suitablé for administration orally, intravenously, intramuscularly, by
transdermal patch, nasally or by any of the other known routes. Preferably, the said

25  composition is in IV(intravenous), IM(intramuscular), subcutaneous or patch form and
more preferably in the IV form. The preferred forms are advantageous from the point of

- view of several objectives, in particular it avoids the physiological control that comes into

action when ascorbic acid is administered orally. With oral administration the serum
levels achieved are low as body metabolises the excess ascorbic acid and maintains it at a

30 lowserumlevel. For adecjuate and efficient scavenging action against the free

radicals, it is essential to have high levels of ascorbic acid in the serum and at the target



by a mai ntenance dose thereof over a pre-determ ned period of tinme, said
dose being fromone gram per day and above and conprising either ascorbic
aci d or awg20fi/ths3f or s/ derivatives thereof such as thecoantiieesssand
reduced forns or the mneral 30ascorbmtes or the fatty acid esters thereof
or any of the m xtures thereof. WD 2011/027363PCT/ 1N2010/000583 9 As
nmentioned, the conposition of the invention essentially conprises nmannitol
and ascorbic acid. Wthin the scope of the invention the mannitol may be in
any of t'h@elfSQSiHﬁlaH?,eth@@émﬁéé‘&kbna(ﬁ‘tl@fimﬂioh%at)ﬂfe iRhME55the knbWn &dhhs KN
converted, but pharmaceutically acceptable form The ascorbic acid may be
in the fofntablpts\sapsies gelts.olutian, pateheang oferRnsldpry eamarse any eeg rimorgefd, as

an ascor b%o@t&ﬂ@ﬂfaﬁ?{opse%u%? aé for Furthel %@&%xﬁ&:@a&@@é&ﬁ&%@%ﬂﬁ?@gf%ﬁ%ﬁ@% je form

The preferre orns o e two co ituents ar ascorbic

aci d. Pfogfadditibiha} notnigioo oiopodotrn, ertund, odbwg, faste@nd flavoulr and Ferotleonpri ses zi nc
cit rat;. gisnc cit ra;gte 10 |l eads to increased generation of the superoxide

di snutase ?géﬂfpé‘ﬁ’a 'r?é‘urapat hy target esterase(NTE) and ot her enzynmes and

i ncreases energy |evels. Preferably, the conposition of the invention is
in the IV form sui ta?l e for intravenous adm ni_ftrﬂti on. The IV fluid

pr ef er abl $dEgHssratien of thesgmpesitionPifhe ¥lyRation medifies thaphyyiclegikal csatrotaj nt ai n
the bl 00dadiign RE&S £t8 Bbomitd hdhtr@¥RIm Rivelbrdsddibic h&id! NEpRNRIeSbéRd |V

enbodi ment conprising the additional conponents, nanely, zinc citrate and
pot assi unirpispern hed deliyaryf afrascorliic prid componeniplobe targat celf raginn inhasbreinon ensur es
bett ey, ho i 1 NL [ . LC- aclh.dosis in

nour ofbgeny Bt Pl RRe LT HEfRs TP Bl kaRRE, TRICRAMERAREER T " e
scope of $daeengimgemtlinentralishi@orcafithofed radivalsfand peventingrelldeathay be in any
pharmaceutical formsuitable for adm nistration orally, intravenously,

i ntranuscul arly, by transdermal patch, nasally or by any of the other known
routes. Pagfpespilions of (R threk doRpEMBORArhdI R mdnRitbl) adcHttid héid uRM LS Litrate

| M'i ntramuscul ar), subcutaneous_ or patch_ form and L
exhibit therapeutic efficacy. Preferably, the ratio of mannitol to ascorbic acid in the

15 composition of the invention is from about 5:1 to about 80:1 by weight.  Preferably,
the ratio of zinc citrate to mannitol is from about 0.007:1 to about 0.014:1 by weight.

The composition of the preferred IV fluid embodiment of the invention is:

Mannitol from about 1.8% to about 25% w/v

20 Ascorbic acid from about 0.2% to about 5.0% w/v
Zinc citrate from about 0.01% to about 0.1% w/v |

Plus Potassium phosphate Buffer 7.4 pH

The composition of the invention may be made by the process of admixture of the

25  components thereof. The invention provides for high doses of ascorbic acid such as one
gram thereof per day and more. In order to provide a clearer understandiﬁg of the
invention and without limitation to the scope of the invention a few

embodiments/examples thereof are described hereinbelow.

30 Embodiment-1:



nore preferably in the IV form The preferred forns are advantageous from
the point of view of several objectives, in particular it avoids the

physi ol ogvoabiiemiesol t hat cones into acti on when ascor PCE/IEZI10/000583

adm nistered orally. Wth oral adm nigtrati on the serum| evels achi eved are
| ow as body netabolises the excess ascorbic acid and maintains it at a

30l ow serum | evel . For adequate and efficient scavengi ng action agai nst the
free radicals, it is essential to have high levels of ascorbic acid in the
serum andagtvichg@pbaiget WO 2011/ 027363PCT/ 1N2010/ 000583 10 cel | s.
Simlarly, tThe conposition of the invention may be in any of the known

f or ms. sucBasss ligs|od the ingraypsgusesplutigal s, sol ution, patch and ot hers and may
conpri se ?ﬁxnig)rpe or nbe_9do,3ddi tional factors such as for further

suppl enentary or conplenentary therapeutic action, for additional

nut ri t i onZint @litrael oub.01%exd.2Mey/vodour, taste and flavour and for other
5desi r abl r.aper.ti es. I ni,stration of the conposition of the invention
nodi fisgs ‘fgﬁ‘g’rlﬂgﬁ%'ftjol ?gﬁ'@gl%(%ﬁtrol action such as to pernit a higher serum
| evel of P&gwivai phodphdle Buffepr-ovd pids better transport and delivery of
ascorbic acid conponent at the target cell region in the brain 10and the
CNS by beMaks¥f -acces® across the brain-blood barrier. This results in better
scavengi ng.ahdhiieutdsal i sation of the free radicals and preventing cell
death. Al proportions of the three conponents, nanely, mannitol, ascorbic
acid and zinc citrate exhibit therapeutic efficacy. Preferably, the ratio

of mapnit t I | d . 1E It . idention is from
about ﬂg: 11%%3' %ﬁﬁ?ﬁ%{)fiseﬁ:ﬁﬁ g}gf:‘g?%%‘%l?ﬂ‘gaf’@?g@%ﬁ‘g’l“h% 1?%{1}1@&0 ﬂ%i nc citrate to
manni t ol adenihiseaniocmbUrihe Ole0Bolytks tan dbmbi checkktid: 1 by wei ght. The conposition

of the preferred IV fluid enbodi nent of the invention is: Mannitol from
about 1.8%to about 25% w v :

Embodiment-2:

15 An IM composition

‘Basis: 10ml of the solution
- Mannitol 500 — 1,000 mg
~ Zinc Citrate 10-100 mg
Ascorbic acid  250-2,000 mg
20 Water qgs
Benzyl Alcohol - preservative

Sodium Hydroxide and HCI for pH adjustment.

Embodiment-3:

25
Composition for a transdermal patch
Mannitol 500 — 1,000mg
Zinc Citrate  15-75mg
Ascorbic acid  500-2,000mg

30 Absorbent Gel gs

Preservative  gs



20Ascor bic acidfrom about 0.2%to about 5.0% w v Zinc citratefrom about
0.01%to about 0.1% w v Plus Potassium phosphate Buffer 7.4 pH The

conposi t iwo 20f1/khsw3i nventi on may be made by the process pofi/mgnimdosse of the
25 conponents thereof. The invention provides for high doses of ascorbic
acid such as one gramthereof per day and nore. In order to provide a

cl earer understanding of the invention and without limtation to the scope
of the invention a few enbodi nent s/ exanpl es thereof are described

her ei nbel ow. WO 2011/ 027363PCT/ 1N2010/ 000583 11 An |V conposition Basis:
1 litre of the intravenous solution Mannitol 1.8% - 25% w v. Zinc
Citrate0.01%- 0.2% wv. 5 Ascorbic acid0.2-5.0 % w v. Potassium phosphate

UL Er’n%oalj;lnen :[4?r - as
5  Basis: 30 ml of the spray solution
Composition for a Nasal Spray
Mannitol 100 — 500mg
Zinc Citrate  2-15mg
Dehydroascorbic acid 200-500mg
10 Other ingredients: citric acid, sodium citrate, glycerin and benzalkonium chloride,

purified water.

Olfactory neurons has direct uptake mechanism through its olfactory receptors/olfactory
bulb, whereby required dehydroascorbic acid can reach brain neurons in no time and have

15  more therapeutic effect at very smaller doses.

Embodiment-5

Composition for ‘an oral syrup 30ml
20  Mannitol 5-15g
Zinc Citrate 120-500mg
Ascorbic Acid  5-12gr
Other ingredients: BHT, ethyl alcohol, water, colouring agent, flavoring agent, pH
adjusters. A
25
Embodiments and variations other than described hereinabove are feasible by persons

skilled in the art and the same are within the scope and spirit of this invention.

30



Preservative- s 10Note: Monitoring of serumelectrolytes initially for 30
mnutes is required after admnistration. Uine electrolytes can al so be
checked. wohodioresss-2: 15 An | M conposition Basis: 10nbcefintheo®esuti on
Manni tol 500 - 1,000 ng Zinc CitratelOl00 ng Ascorbic acid 250-2,000 ng 20
Wat ergs Benzyl Al cohol - preservative Sodi um Hydroxi de and HC1 for pH

adj ust nent. Enbodi nent-3: 25 Conposition for a transdernmal patch
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further comprising zinc citrate. ,
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3. The synergistic therapeutic composition as claimed in any of the preceding claims 1
and 2 and additionally comprising one or more of any of the known therapeutic
compounds, including adjuvants, to provide complementary and/or supplementary

therapeutic action.

4, The synergistic therapeutic composition as claimed in any of the preceding claims 1
to 3 and comprising additional food and/or nutritional factors and/or additives for colour,

texture, taste, flavour, such as plant extracts, aminoacids and others.

5. The synergistic therapeutic composition as claimed in any of the preceding claims 1
and 4 and being in any of the known forms suitable for administration through one of
oral, nasal, intramuscular, intravenous, transdermal, sub-lingual, subcutaneous and other

routes.

6. The synergistic therapeutic composition as claimed in any of the preceding claims

land 5 and being in any of the known forms for administration such as powder, syrup,
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preservative gs, potassium phosphate buffer 7.4 pH, -in about 100 ml of the said fluid and

pro rata for other volumes.

9. The synerg_istic theraf)eutic composition as claimed in any of the preceding claims 1 -
to 7 wherein the said composition is in the form of a syrup for oral administration, and
comprising mannitol from about 5g to about 15g, ascorbic acid from about

5 g to about 12g and zinc citrate from about 120 mg to about 500 mg in about 30 ml of
the said syrup and pro rata for other volumes, said composition further comprising BHT,
ethyl alcohol, water, colouring agent, flavoring agent, pH adjusters, purified water as

necessary.

10. The synergistic therapeutic composition as claimed in any of the preceding claims 1
to 7 wherein the said composition is in the form of a solution suitable fof intramuscular
administration, said solution comprising mannitol frdm about 500 mg to about 1,000 mg,
ascorbic acid from about 250 mg to about 2,000 mg, zinc Vcitrate from about 10 mg to
about 100 mg, water gs, benzyl alcohol preservative and sodium hydroxide and
hydrochloric acid for pH adjustment in about 10 ml of the solution and pro rata for other

volumes.



2514. Free Radicals and Oxidative Stress in Neurodegenerative D seases:
Rel evance of Dietary Antioxidants. Ravindra Pratap Singh, Shashwat Sharad,
Suman Kapwo 200i02@2004; 5(3): 218-25). 15. Myenteric negransi1emehss3

i ntestinal nucosa of diabetic rats afmer ascorbic acid supplenentation.
Priscila de Freitas, Maria Raquel Marva! Natali, Renata Virginia 30
Fernandes Pereira, Marcilio Hubner Mranda Neto, Jacqueline Nelisis

Zanoni . ( World J WD 2011/ 027363PCT/ 1N2010/ 000583 15 Gastroenterol 2008
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di sease. s@ﬂxﬁﬁ:it‘?ﬁg'gh{d%l-iﬁ|an%€hz§@<gﬂiu§11él%’§ie3a54leéessalﬁl8- H tom Takanaga et

al ., Sodi umplepend’en ascorbic acid transporter famly SLC23, Pflugers Arch
- Eur J Physiol (2004) 447:677-682 19. T. Caprile et Al ., The Na+

- depende L- r%’- . afl i 5 RVt ed | ' cells
neut r ons rll2hd Tﬁéegr\&g l%‘s?? gé{gp %uelﬁ{égnﬂﬁéétﬁ%%bﬁfea E&g I avon%lji&c:iégir@\]ﬁﬁﬁﬁ;m ochem
(2009) 1Q875@BreT he said composition for administration by means of a transdermal patch

known to the art comprises mannitol from about 500 mg to about 1,000 mg, zinc citrate

from about 15 mg to about 75mg, ascorbic acid from about 500 mg to about 2000 mg,

absorbent gel gs and preservative gs, and pro rata for larger patches.

13. A synergistic therapeutic composition for prevention, elimination, treatment and
management of neurodegenerative and neuro muscular degenerative disorders and
diseases in human and animal subjects, such as Amytrophic lateral sclerosis (ALS),
Multiple sclerosis (MS), Alzheimer’s disease (AD), Parkinson’s disease (PD), and
Muscular dystrophy (MD) and others substantially as hereindescribed.

14. A method of treatment for prevention, elimination, treétment and management of
neurodegenerétive and neuro muscular degenerative disorders such as amytrophic lateral
sclerosis (ALS), multiple sclerosis (MS), alzheimer’s disease (AD), parkinson’s disease
(PD), and muscular dystrophy (MD) and others in human and animal subjects

comprising the admihistration of a suitable dose of a composition over a pre-determined
period of time and optionally followed by a maintenance dose thereof over a pre-
determined period of time, said composition comprising a first component and a second
component, said first component being mannitol in any of the forms thereof, or any of the
mixtures of said forms, and said second component being ascorbic acid or any of the
forms/derivatives thereof such as the oxidised form, the reduced form, the mineral

ascorbates, the fatty acid esters of ascorbic acid and others, or any of the mixtures of said

forms.



WO 2011/ 027363PCT/ 1N2010/ 000583 16 | claim 1. A synergistic therapeutic
conposition for prevention, elimnation, treatnent and nanagenent of

neur odegewenratiiozessand neuro nmuscul ar degenerative di sor geraNnzndoshsseases in
human and ani mal subjects, such as Amytrophic |ateral sclerosis (ALS),
Multiple sclerosis (MS), Alzheiner's disease (AD), Parkinson's disease
(PD), and Muscul ar dystrophy (MD) and others, conprising a first conponent
and a second conponent, said first conponent being mannitol in any of the
forns thereof, or any of the m xtures of said fornms, and said second
conponent being ascorbic acid in any of the forns thereof such as the

oxi di sed ¥Sor ffhe methoded rsetenenbasmlaimied imtha pregeding eloim A aderaimeaid at ty aci d

esters of ascor.hi i . or any of the m xtures of said forns.
2. The sycﬁemrpﬁf'{s' 'i'gurﬁ'%e?oa e%??%lnggﬁrr%géi tion as clainmed in the preceding

claiml and further conprising zinc citrate. 3. The synergistic

t herapeutj c ositiqn as clained iin an f the precedi cl,anms 1 and 2
and addi t]:6o_n§-ﬁg§‘e§m‘?ﬁ’?itr_§?tﬁ§“ ecq‘ﬁfneﬂb'} @%‘fﬁléwe%erdﬂl%c a'Eﬁg\%ﬁng ﬁé’r apeutic
conpoundsyhdréif kieiatbconttiosition issadniifisefed\bytme GRPOrAN AR itrangsCcolar,

suppl ementary therapeutic actjon. 4. The synergistic therapeutic

conposi t i iptEavggoys, ansdermah subrjingpaly bcyiansoByRMPRITAPHES 1 to 3 and conpri sing
addi tional food and/or nutritional factors and/or additives for col our,
texture, taste, flavour, such as plant extracts, am noacids and others. 5.
The syneri§i sAimethdveofdpatmént far@nepssiion, shiminatien dfeamapnt andimgnagemenieofpr ecedi ng

claimse 1 and 4 and being in an - for U]
admi ni st r'}ﬂ‘fo(gﬁgetnﬁ?a&‘j& ﬁmgrrlleeu D uécrug%r,dtegeg’g a%?/gv?'r? @g%g%?%??’%ﬁ%@é{,%%%‘us,
t r ansder nglerossudIS)nguisible sslebusist(MB)palshedner odikese (AID), psrkins6n’s Hivease

synergi stic therapeutic conposition clainmed in any . of .the preceding
cl ai ms | dRE):=5nd mepspelp S_Frﬂgl?y }a'tdrfgﬁ%tﬂma&ﬁ‘@ apigial SURIEGIS st rati on such
as powder o, S¥ikitB the Adfififsiron dralufthble 86R|0¥h comPbdiie oves apsdlierniiaatpgel ,
nano-particles, "inections, parenteral, transdernal patches, absorbent-

gel s, nagmriod pf tims andhdptésmialy &llowed by a maintenance dose thereof over a pre-
determined period of time,

said composition being as claimed in any of the preceding claims 1 to 13.

18. A method of treatment for prevention, elimination, treatment and management of
néurodegenerative and neuro muscular degenerative disorders such as amytrophic lateral
sclerosis (ALS), multiple sclerosis (MS), alzheimer’s disease (AD), parkinson’s disease
(PD), and muscular dystrophy (MD) and others in human and animal subjects

compris'ing the administration of a suitable dose of a composition over a pre-determined |
period of time and optionally followed by a maintenance dose thereof over a pre-
determined period of time, said composition comprising a first component and a second
component, said first component being mannitol in any of the forms thereof, or any of the
mixtures of said forms, and said second component being ascorbic acid or any of the
derivatives thereof such.as the oxidised form, the reduced form, the mineral ascorbates,
the fatty acid esters of ascorbic acid and others, or any of the mixtures of said forms,

substantially as hereindescribed.



7. The synergistic therapeutic conposition as clained in any of the
preceding clains 1 to 6 wherein the ratio of mannitol to ascorbic acid is
from abowo=2o1/2meabout 80: 1 by weight. 8. The syner gi sPCE/INIG0/WSER | C
conposition as clainmed in any of the2preceding clains 1 to 7 wherein the
said conmposition is in the formof an intravenous(lV) fluid and the
conposition thereof is mannitol fromabout 1.8% w v to about 25% w v, zinc
citrate fromabout 0.01% w v to about 0.2% w v and ascorbic acid from about
0.1% w v g0 9 : : t i phosphat e
buf f er 7.1?' pa?Btb}:%éa{%%%{klg%%tcﬁlp gsf%?ﬁ%%ggii@d‘%fajl ﬂuri@td&?lr?gag?rt??g? éaeof_ or other
vol unes. @mpdimat,syideogiponérds béieg appanitdland aspolsic a¢id mespsctiviel prapiisingainy of

t he precedi ng cl ai 11ta LIy j Ltd i.Sl he form of
2 syr up. Y gREpa Bt i bBolont LA hidfy SPE RRATLY SheabyLEuTE T80 o
about 15gnixase&afiBaid faensaid thsal sedond cgmpaneat) asidorii2 geid imlamy ofchefarmat e from

about 120 ng to .about 500 in apoug .30 of the said s nd pro rata
for ot herthereRfishehsas tg%lf”él'gbgﬁ boes ﬁe‘£ formy F"EB‘?fﬁqusg(?rﬁ eﬁﬁtﬂgfﬁvlac | cohol ,
wat er, CQlRE dfRAgoRsieatid of bBRY binshyad e mixBire96 sdilt BFhs, fplwdditsd wat er as
necessary. 10. The synergistic therapeutic conposition as clained in any of
t he pr ecedmigng phhenformer andthgphatice fayigld said gpmpegitipbsi tion is in the form of
a solution suitable for intranuscul ar adm ni stration, said solution

conprising mannitol from about 500 ng to about 1,000 nmg, ascorbic acid from
about 25Q@0ny The paduest as:lA0@d imthe pravediog tlain ¢9 whereimpadimangitalgr t o about 100

ng, water gs,. benz | cohol presecryative and sodi um hydroxi nd

hydr ochl cﬁs&éb'ﬁ@f@ (H??t%pﬁq: M rﬂ@?‘l’fgﬁ theyaly %sustaldlt%mr"’r? % eIP'%(' é‘pe)séé S?O?’on and pro
rata for other volumes. 18 11. The synergistic therapeutic conposition as
clainmed in any of the preceding clains 1 o 7 wherei he said conposition
isin thelfor eﬂoﬁs%%#‘“@ﬂ'ﬂ%?‘yﬁfdh%ﬁﬁ%%‘gaw& Ri@@?bﬁ\&@mﬂhﬁ‘&ﬁr 100 ng to
about 50 i; ' : ixkREBf mashyd ag@scor bi ¢
acid fro?nﬁgrggﬁdthﬂ%agkﬁ%%gtlg%dgﬁ%&gg%%,%d(i!ag tg(gﬁs{a%% %ﬂ&r of the spray solution
and pro raatabitaciddo pevidegidditional comiplenepiany of supplententarhiherapewsraciPmg citric
acid, sodiumcitrate, glycerin and benzal koni um chl ori de as necessary. 12.
The synergistic therapeutic conposition as clainmed in any of the preceding
cl ai ms 1.22t 0 THe phRERIaB clalifedsinithe precgiiis dlaiar? f wheraidnsaidi litlitwhalon by means of
a transdermal patch known to the art conprises mannitol from about 500 ny
to about cPmpowndyiszingiciEateitrate from about 15 ng to about 75ny, ascorbic
acid fromabout 500 ng to about 2000 ng, absorbent gel gs and preservative
gs, and pro rata for larger patches. 13. A synergistic therapeutic

conposi tiBn fAprosesifenmaking asbinppsitien eomprisingza firsrgompencntand gopaond of

neur odegenerative_and neu r. 4 | .diseases in
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pr e- det erqgrdides@ibeiod of tine and optionally foll owed by a mai ntenance dose
t hereof over a predeterm ned period of tine, said conposition conprising a
first conponent and a second conponent, said first conponent being mannitol
in any ofygt he £,0/B8 of REStRLAL foPpreddhioRf elfmtiBatnXireHiMEntGind HindgdninbBf and sai d
second conponent being ascorbic acid or any pf the forns/derivatives
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(PD), and muscular dystrophy (MD) and others in human and animal subjects



19 15. The nethod of treatnent as clainmed in the preceding claim 14
wherein said conposition further conprises zinc citrate. 16. The nethod of
t reat mentweocl@rssed in any of the preceding clains 14 godirdinioméssei n the
said conmposition is adm nistered by ane fromoral, nasal, intranuscular,

i ntravenous, transdermal, sub-lingual, subcutaneous and other routes. 17.
A nethod of treatnent for prevention, elimnation, treatnent and nanagenent
of neurodegenerative and neuro muscul ar degenerative di sorders such as
amytrophi iRl td tSddidinedilesiBgi Mer ' s
di sease (cXngﬁEfég?l% a?gr{c;ﬁis{s?% I s(géggew EtSICD(I;III;)“,C é:ft131iddaorsnﬁscs(%:\%IF g? dystr opr?f/‘.J (MD) and

ot her s i rofitinresand aptiorably fallovwediyer meintanamei doseidierenboved @ipig-deteampingh of a

sui tabl e das . a compositio ve re-det j ' j and
opti onal 17 PBPT SREB,RE repioR:Gis B e (sl BpOKhoR tolitsfls bt B0

peri od ofastdrb®,acklairdng ofhe Sorimsiderivativey tteseof budhras dhd oxidised @fd redueedr ecedi ng
claims 1 to 13. 18. A nethod of treatnent faq revention, eljmnation,

{r eat mentfORFOn s EiAsHl spoosRIeRAT b JS AGR Stepdher ety of i et

degener atipMBofdi sorders such as anytrophic lateral sclerosis (ALS), nultiple
sclerosis (M5), al zheinmer's disease (AD), parkinson's disease (PD), and
muscul ar dystrophy (MD) and others in human and ani mal subjects conpri sing
the adm njst rzstrﬁe%dqgtl% Hént stélﬁg%%@th‘af récBRFRARh 0 YRR Eheaid dose
pre-determ ned perio of time an opt | or?al 'y followed by a maintenance dose
t her eof dugheraompeskstneanmitokid ape of the formstthereof oz any of bepoiziurésard saidnpr i si ng a
first cong())onent and a second conponent, said first conponent being nmannitol
in any of Fﬂse forms thereof, or any of the m xtures of said fornms, and said
second component being ascorbic acid or any of the derivatives thereof

such-as the oxidised form the reduyced fo t he,. m neral. asgqrbates, the
fatty aci%ﬁ-es@@?“éh%'f"fé@@&eﬂfés‘aﬁ'mgéﬁﬁ“yo‘ffﬁg‘lrgr,ec‘iﬂn ﬂ?‘"ﬁfmtaﬁg% i xtures of

sai d for ng,. SHsI ARE ARk Ll&diﬁénah'lgrcgingﬁ?e%%ﬂc%te. WO . L
2011/ 027363PCT/ 1N2010/ 000583 2 19. A process for nmaking a conposition
conprising a first conponent and a second conponent, said conponents being

manni t ol d ascaorhic acid respecti.v .S ol Lo first
ComponentZ ne AT A egr b FS QREH STl oBFBish bR A0 28 il L 1T s
of said fih¢ sad deseds sdiginieiret thesughdne ofipral) aada), istsmousbilar, travenousany of t he
forms thereof such as the oxidised or the reduced form the m neral

ascor bat d&anadramak, sub-legual, subcutansousand gthen EQUSShi ¢ acid or others, or any of
the m xtures of said forns, followed by adm xi ng of the forner and the
latter to yield said conposition. 20. The process as clainmed in the
precedi ng2&| & method whtreasmantsasicthimredhini anylof ie paecedingictaime 24| to27 pBeminar e any
m xture of the variQ id r er.l i e . ) process
as cl ai med® F-ﬂgg?lsf '%FHE %20%5}%%03'8;3&8&&?%1 {%‘Yp?ghg'ﬁga‘%%’ éﬁ)g({t’eslorqééh%éﬁg)@e’nor e
addi t i onalanbged mpephiticles pinjrotionds paeseral] denhsdamahgatehes datorteut gelghasshnni t ol
and ascorbic acid to provide additional conplenentary or supplenentary

t her apeutSPE2Ya@RY BHers- 22 The process as claimed in the preceding claim 21
wherein said additional conpound is zinc citrate. 23. A process for making

a conposition cong;i sing a first conponent and a second conponent,  said
conponent29 beiAngethas af trestmentforprevantipe, elisivptioastisetmentang mapaggsment ph g
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21 conprising the adm nistration of high ascorbic acid doses over a
pre-determ ned period of tinme and optionally followed by a mai ntenance dose
t her eof owenroa/@rmsdet ermi ned period of tine, said dosepb@ing1bo@ssone gram
per day and above and conprising either ascorbic acid or any of the
forns/derivatives thereof such as the oxidised and reduced forns or the

m neral ascorbates or the fatty acid esters thereof or any of the m xtures
thereof. 25. A nmethod of treatnment as clained in the preceding claim?24
wher ei n t Rem$ai dle IR&Gall d4E4BREs GARP rd@ea&dr@m thaleof& Fa s fHe rhiuréOr M5

t hereof or any of the m xtures of said forns. . A method of treatnent as
cl ai ned i thergal; selfstantiallpasheseindrgeribedi ns 24 and 25 wher ein the said dose
additionally conprises zinc citrate. 27. A nmethod of treatnent as clained
in any of the preceding clains 24 to 26 wherein the said dose is
adm ni stered through one of oral, nasal, intranuscular, intravenous,
transdernmal, sub-lingual, subcutaneous and other routes. 28. A nethod of
treatment as clained in any of the preceding clains 24 to 27 wherein the
said dose is in the formof one of powder, syrup, drink, tablet, caplet,
softgel, capsul e, nanogel, nano-particles, injections, parenteral,
transdernmal patches, absorbent gels, nasal sprays and others. 29A net hod of
treatnment for prevention, elimnation, treatnment and rmanagenent of

neur odegenerati ve and neuro nuscul ar degenerative di sorders such as
anytrophic lateral sclerosis (ALS), nultiple sclerosis (M5), al zheiner's

di sease (AD), parkinson's disease (PD), and nuscul ar dystrophy (MD) and
others in human and ani mal subjects conprising the adm nistration of high
ascorbic acid doses over a pre-determ ned period of tine and optionally
foll owed by a mai ntenance dose thereof over a pre-determ ned period of
time, said dose being fromone gram per day and above and conprising either
ascorbic acid or any of the forns/derivatives thereof such as the oxidised
and reduced WO 2011/027363PCT/1N2010/ 000583 22 forms or the mnera
ascorbates or the fatty acid esters thereof or any of the m xtures thereof.
substantially as hereindescri bed.



