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1
FORMULATION AND METHOD FOR THE PREVENTION AND/OR TREATMENT
OF HANGOVER SYMPTOMS

Figld of the Invention

The invention relates to formulations and methods for the prevention andfor

treatment of hangover symptoms associated with alcohol consurmption.
Background to the invention

Alcohol induced hangover, also knowt as veisalgia, is a syndrome comprised of
a range of symptoms including nauses, headache, diminished concentration, malaise
and/or tiredness, and a desire to consume greasy and/or fatty and/or oily foods (amongst
others) that typically occurs the day following overindulgenice in alcohol. Although the
precise pathogenesis of hangover is not known and likely to be due-to multiple factors,
there is considerable evidence that the accumulation of acetaldehyde plays a significant
role {14, 15, 16, 17]. Alcohol is rapidly metabolized to acelaldehyde by the enzyme
alcohol dehydrogenase. Acetaldehyde is then metabolized by aldehyde reductase to
acetate.

The following formulas illustrate these reactions:

1} CHCH20H + NAD* — CH:CHO + NADH + H*

2) Acetaldehyde + NAD® + Coenzyme A «» Acetyl-CoA + NADH + H*

Acetate is excreted from the body via wine. However, when too much alcohol is
consumed the body is overwhelmed and cannot effectively metabolize all the
acetaldehyde that is being produced.

Patients who are genetically deficient in aldehyde reductase, or who are taking
drugs which inhibit aldehyde reductase, experience very unpleasant sige effects similar
1o thase that occur in hangover [1,18]. Alcohol induced hangover is responsible for a
significant degree of morbidity in the community and it is responsible for a high level of
loss of productivity due to absentesisn from work and poor work performance [10, 12,
15].

Alcohol consumption increases each year. Due to side effects such as headache,
nausea and g general feeling of malaise many hours of work and refaxation time are lost
because of the inability to be productive. In Australia, the loss of productivity to alcohol
was reported in 2005 {o eguate to AUDE1.2 billion. By 2013, this amount had risen o
AUDSS billion [12].
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There are same products readily available inthe Australian market {(and other
markets) that are advertised as a cure for hangover. However, PubMed database
searches of the ingredients variously contained in those products reveal that none of
them have been studied, other than Red Ginseng and glucose [8, 19]. The ingredients
searched are as follows. The first four are listed separately because camments are

made on them here. The balance is listed consecutively in the same bullet point:

« Alanine — this ingredient is present in Red Ginseng. It has been shown to lower
alcohol levels and partly relieve hangover in healthy men [6]. No relevant data
was identified for glanine as an individual component, outside of Red Ginseng.

« Lyscine hydrochloride — this ingredient is present in Red Ginseng. i has been
showr to lower alcohol levels and partly relieve hangover in healthy men [6]. No
relevant data was identified for Lyscine as an individual component, outside of
Red Ginseng.

+«  Glucose — This ingredient has been studiad, but was shown to have no effect on
symptoms of hangover {18},

«  Puyeraria lobata — See comment below.

»  Asparginineg; d-l alphatocopheryl acetate: Ferrous fumarate; Glutamine; Glycine;
Ascorbic acid; Histiding; Isolaucine; Magnesium aspartate; Cysteine; Methionine;
Micotinamide; Phenylalanine; Proline; R-8 alphalipoic acid; Riboflaving; Thiamine
hydrochloride; Serine; Threonine; Tyrosine; Valine; Pyridoxine; Choline; Lecithin;

Cyanocobalamin and Calcium pantothenate.

Furthermore, atleast two of the readily available products in the Australian
marke! contain the active ingredient Pueraria lobata which has been shown to increase
acetfaldehyde toxicily rather than reduce it [3]. Pueraria lobata root (or Kudzu root) has
been reported to antagonize aldehyde reductase (in a similar manner to the drug
disulfiram) and to elevate serum acetaldehyde levels potentially producing a disulfiram
like reaction.

Specifically, disulfiram is prescribed for alcoho! dependent persons because f
they consume alcohol while tgking disulfiram they experience very unpleasant adverss
reactions such as flushing, nausea and headache which are features also seen in
hangover. in addition, there is evidence that elevations in plasma acetaldehyde may be
carcinogenic [8, 9], This is concermning.

The literature describes hangover as being due to a combination of factors

including acetaldehyde accumulation, dehydration and the effects of congeners.

Nonetheless, the inventors have found that there has been relatively few suitable studies
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dane to properly determine the cause of, or treatment for, hangover symgptoms for g wide
variety of reasons, including because, for example, alcohal studies cannot meaningfully
be carried out in & laboratory atmosphere (as that would not be indicative of the natural
way alcohol is consumed), of ethical considerations, hangover is complicated, and of the
possibility or probability of great variation in symptoms between individuals, foname 8

few..

Moreover, currently -available formulations for the prevention and/or treatment of
hangover have many shoricomings the most important being the assessment of efficacy
in a properly conducted clinical trial. There is & need for a formulation that prevents,
alleviates, ameliorates or treats the symptoms of hangover.

The inventors have identified a novel formulation and method of administration
that, in g suitable trial environment, have now been shown to provide a cansiderably
greater effect than would be sxpected, or that could be expected of the currently
available products researched by them in Australia.

Any reference to or discussion of any document, act or item of knowledge in this
specification is included solely for the purpose of praviding a context for the present
invention. It is not suggested or represented that any of these matters or any
combination thereof, formed al the priority date, part of the common general knowledge,
or was known to be relevant to attempt to solve any probilem with which this specification
is concerned,

Summary of the invention

in this specification, unless stated otherwise, the plrase "a bout of excessive
alcohol consumption” is intended to mean an episode during which a person consumes &
sufficient guantity of glcohol, such that histher blood alcohol concentration reaches or
exceeds 0.05 grams per 100 millilitres of blood, or, under all the circumstances, would
reasonably be expecied {0 reach or exceed or have reached or exceaded 0.05 grams
per 100 millilitres of blood.

Depending on some of the circumstances, and an the kind of, quantity of and
speed with which, alcohol s consumed, among other factors, the episode of some
preferred embaodiments would typically (though not always) span a period of
approximately 30 minutes to approximatsely 380 minutes. In some, perhaps more
common, cases (and embodiments) the episode will last for approximately 120 minutes,
of more.
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Anpther factor that is likely to have g bearing on the length of such an episode, in
preferred embuodiments, is the gender of the person consuming alcohol. For examiple, to
reach or exceed a blood alcohol concentration within approximately 120 minutes, a
woman may need to consume approximately 4 standard drinks, while a man may need
o consume appraximately & to approximately 6 standard drinks.

Whether or not the amount of alcohol consumed is "excessive” within the
meaning of the phrase “a bout of excessive alcohal consumption” is also dependent, in
preferred embodiments, on several circumstances, factors and varigbles, including those
mentioned above, Typically (though not always), "excessive” alcohol consumption would
be, for example, the consumption by a women of approximately 6 to approximately 8
standard drinks pver a period of approximately 3680 minutes t© approximately 430
minutes, and by a man of approximately 8 to approximately 12 standard drinks over

approximately the same period of time.

According to a first aspect, the present inventfion provides a formulation for
freating, preventing, ameliorating or alleviating in a patient sympioms of hangover, or of
veisalgia, associated with & bout of excessive glcohol consumption, the formulation
comprising:

a therapeutically effective amount of L-cysteine;

a therapeutically effective amourt of thiamine; and

a therapeutically effective amount of pyridoxine.

In some preferred embodiments, the formulstion further comprises g
therapeutically effective amount of ascorbic acid, and in some of the same, and in some
other, preferred embodiments, the formulation further comprises & therapeutically

effective amount of glucose.

A variety of embodiments of the invention provide that L-cysteine is included in
the farmulation in the range of approximately 20% to 40% wiw, mare preferably,
approximately 25% to 35% wiw, and more preferably still in the range of approximately
28% to 32% wiw. In some particularly preferred embodiments, L-cysteine is included in
the formulation in a relative quantity of approximately 30.77% wiw.

According to several embodiments, thigmine is included in the range of
approximately 0.3% to 4.8% wiw, more preferably, approximatedy 1.0% to 4.2% whw, and
more preferably stillin the range of approximately 1.8% 0 4.1% wiw. The formulation of
some particularly preferred embaodiments provide that thiamine is included in a relative
quantity of approximately 2. 56% wiw.



10

30

WO 2017/161402 PCT/AU2016/000105

In several embodiments, pyridaxing is included in the Tormulation in the range of
approximately 3.0% to 7.26% wiw, more preferably, approximately 4.2% to 6.06% wiw,
and more preferably still in the range of approximately 4.8% 10 5.36% wiw. Particularly
preferred embodiments provide that pyridoxing is inclded in the formulation in a relative
ouantity of approximately 5.13% wiw.

Several of the embodiments of the formulation that further comprise ascorbic acid
provide that the ascorbic acid is included in the range of approximately 20% 10:40% wiw,
mare prefergbly, approximately 25% to 35% wiw, and more preferably still in the range of
approximately 28% to 32% wiw. Several embodiments of such formulations provide that
the ascorbic is included in a relative quantity of approximately 30.77% wiw.

in several embodiments in which glucose forms part of the formulation, the
glucose is included in the range of approximately 20% to 40% wiw, more preferably,
approximately 25% to 35% wiw, and more preferably still in the range of approximatsly
28% to 32% wiw. Several embodintents of such formulations provide that the glucose is
included in a relative quantity of approximately 30.77% wiw.

According to several preferred and alternative embodiments, the L-cysteine is
provided crystalline form, and iy several such embodiments, i is provided as an
anhydrous hydrochioride salt.

The thiamine included in preferred and alternative embodiments is provided in
crystalline form, preferably as a hydrochloride salt.

In several preferred and alternative embodiments, the pyridoxine is provided in
crystalline form, preferably as a hydrochloride salt.

Several of the embodiments of the formulation that further comprise ascorbic acid
provide that the ascorbic acid is provided in crystalline form.

Several of the embodiments of the formulation that further comprise glucose
pravide that the glucoss in crystalline farm, preferably as dextrose monchydrate.

According to g particularly preferred embodiment of the formulation, the % wiw

for each of the active ingredients equates to the following approximate guantities:

L-cysteine - 600 my
Thigmine « 50 myg

Pyridoxine ~ 100 mg
Ascorbic agid - 800 mg

Glucose - 800 mg
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Some preferred and alternalive embodiments of the formulation further comprise
one or more excipients, being excipients selected as suitable for the formulation
manufactured for particular routes of administration.

Persons skilled in the art could readily select appropriate excipients for use with
formulations for different routes of adminisiration. in some of the particularly preferred
embodiments, the formulation dpes not cantain any excipients.

The formulation of some embodiments further comprises one of more
flavouring agents. Preferably, the flavowning agents are selected from the group
consisting of one or more of Trusil Natural Orange 171083, Trusil Natural Lime flavour
168422, Trusil Natural Lemon flavour 168162, and Trusil Pineapple Hawaiil 173920,
However, persons skilled in the art would readily appreciate that a wide variety of
flavouring agents could be used.. In some pardicularly preferred embodiments, the
flavouring agent is Trusil Natural Orange 171083,

in some of the embodiments, the formulation does not comtain any flavouring
agents.

in some preferred embodiments of the formulation, gach active ingredient is
provided as a powder. in some such, and in sther, embodiments, all actives, excipients,
and any flavowring agents, are providad in powder form.

Preferably, the formudation is provided as a blended powder. However, the
formulation can also be provided in other forms including one or more of those selected
from the group consisting of dispersible granules, tablets, caplets, capsules containing
the blended powder, forms suitable for rectal administration, in liquid forms prepared for
oral orfor infravenous administration, patches for ranscutaneous administration, or

forms suitable for nasal administration.

in some particularly preferred embodiments, ane or more doses of the
formulation is/are provided in ons or more sachets.

According to a second aspect, the present invention provides a produdt for use in
the treatment, prevention, amelhioration or alleviation in a patient of symptoms of
hangover, or of veisalgia, associated with 8 bout of excessive alcohol consumption, the
product comprising at least one sachet containing the formulation of the first aspect of
the invention,

i some embodiments, the product comprises at least two sachets, with gach
sachet containing one dose of the formulation of the first aspect. The invention

envisages that the product of preferred and of alternative embodiments may include
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several such sachets.

in preferred some embodiments, at least two sachels are tearably joined together
along at least one edge of each sachet. The tearable join can be greated by any suiiahle
means, including for example a plurality of adjacent perforations along a suitable tear
fine.

in some embodiments wherein the product comprises several such sachets,
there can be & tearable join between each sachet along ot least one edge of each
sachet. in some such embadiments, the tear difficulty of the tearable joins can be
varied.

For example, the tear difficulty can alternate such that it is, for example, relatively
gasier to separate two sachets at a time from a length of sachets {than it would be fo
separate egch sachet from a pair). Such embodiments facilitate dispensing of the
product in pairs of sachets. Some of these embodiments are provided in the form of a
reel, wherein the desirable number of sachets {0 be acquired can be dispensed by
tearing the tearable join when the reel has been unwound sufficiently to expose the

desired number of sacheis.

The join betweaen sachet can also {ake any one of a number other forms that will
enable the sachets to be separated from one anather with relative sase.

According to a third aspect, the present invention provides g container adapted fo
store at least one of the products according to the second aspect. In particularly
preferred embodiments, the container is in the form of a box that takes the shape of a
substantially rectangular prism and is adapted to contain several pairs of sachets. In
such embuodiments, the desired quantity of pairs of product can be dispensed relatively
easily.

in g suitable variation for the container, and one that is paricularly preferrad, the
upper half of the box in the shape of 3 substantially trapezoidal prism is removed,
removable or not formed. Such an embodiment permits a greater area of a pair of
sachets 1o be seen at one end of the bax than of the other end of the bax. Such

embodiment is a preferred form of 'point-of-sale’ container for the product

in a fourth aspect, the present invention provides a method of treating,
praventing, ameliorating or alleviating in @ patient symptoms of hangover, or of veisalgia,
associated with 2 bout of excessive alcohol consumption, the methoad comprising:

a. administering to the patient a first dose of the formulation of the first

aspect; and
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b, administering to the patient a second dose of the formulation of any of the
first aspect between approximately 4 and approximately 10 hours after
administration of the first dose,

In a fifth aspect, the present invention provides a method of freating, preventing,
ameliorating or alleviating in a patient symptoms of hangover, or of veisalgia, associated
with a bout of excessive alcohol consumption, the method comprising:

a. administering to the patient a first dose of the formulation contained in the
product of the second aspect; and

b. adminisiering to the patient a second dose of the formulation of the
second aspect between approximately 4 and approximately 10 hours after
adminisiration of the first dose.

The method of the fourth and fifth aspects whersin the first dose and the second
dase contain active ingredients in the ampunt/s discussed above.

The first dose is preferably iaken immediately, orwithin approximately 510
approximately 80 minutes after the last alcoholic beverage consumed during the bout. In
alternative embodiments, the first dose is taken within approximately 5 minudes to
approximately 240 minutes after the last alcoholic beverage consumed during the bout,
more preferably within approximately 80 minutes to 180 minutes after the last alcoholic
beverage consumed during the bout.

Preferably, at the appropriate time, each dose is mixed in a glass of water, or in
another beverage {preferably, other than one containing alcohel), and stirred into the
drink.

Preferably, the symptoms of hangover, or of veisalgia, treated, prevented,
ameliorated or alleviated in a patient include one or more of the following symptoms:
nausea, headache, diminished canceniration, malaise and/or tiredness, and a desire {o
consume greasy andfor fatty and/or oily fonds. Other symptoms of hangover, or of
veisalgia may additionally be treated, prevented, ameliorated or alleviated in a patient
taking the formulation in therapeutic doses and/or in a therapeutic regime.

Brief description of the drawings:

Preferred embodiments of the invention wilt now be described and illustrated by
reference to the accompanying drawings in which:

Figure 1 is a schematic illustration of the metabolism of alcohol and the mode of

action of l-cysieine.
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Figure 2 is a graphical representation of changes in reported wellbeing between

getive and placebo study days for individual subjects.

Figurg 3 is g graphical representation illustrating the results for visual analogue
scales for active and placebo treatments. All differences were statistically significant

except for the effects on desire for falty foods {n = 19}

Figure 4 is a schemstic diagram of a sachet containing the active ingredients of a
preferred embodiment of the invention.

Figure 5 is a schemalic diagram showing two sachets tearably joined together, with

each sachet containing the active ingredients of a preferred embodiment of the invention.

Figure 8A is a schematic diagram showing a container containing several sets of

sachets as depicted in Figure 5.

Figure 8B is a schematic diagram showing a container (which is has g different
shape and configuration to that depicted in Figure 6B} containing several sets of sachets
as depicted in Figure &

Detailed description of particularly preferred embodiments of the invention

According to parlicularly preferred embodiments, the inventors have developed a
navel formulation which, for the purpose of trials undertaken described in the Example

given below, has been named CJ1484.

£J1484 is a formulation comprised of vitamins and amino acids. The ingredients
are non-toxic dietary compounds that are essentially free front side effects. In one of the
preferred embodiments of the invention, which was used in this study, the formulation is
in & powder form. All active ingredients are readily absorbed through the gastrointestinal
fract.

CJ1484 comprises the following active ingredients:
{1) L-cysteine

L-cysteine is an amino acid, one of the building blocks for proteins in humans. i
was discovered in 1810 and found 1o be essential {o the dist of humans, L-cysteine is
produced in the body by the conversion from serine and methionine. | plays a crucial
role in reversing oxidization in the liver partially due to conversion to glutathions. L-
cysteing has been shown to enhance the breakdown and reduce the accumulation of
acetaldehyde [4]. In addition, administration of L-cysteine to rais has been demonstrated
to markedly reduce the mortality due to acetaldehyde poisoning {13, 14].

{2} Thiamine
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Thiamine (vitamin B1) has been used in tablet form as & vitamin supplement over
the last 70 years. Thiamine is on the World Health Organization's list of essential
medicines. Thiamine was first documented in 1837 to be used for the treatment of
beriberi {thiaming deficiency inducing heart fallure). Thiamine is s waler-soluble vitamin
essential in all living organisms. There is cumrently ng recommended dose however in
western couniries doseas a3 low as 1mg up 1o 500mg have been used as a single dose

[51.

There is some avidence that thiamine may enhance the effects of L-cysteine on
diminishing acetaldehyde-induced toxicity [13]. The addition of thiamine to L-cysteine
enhanced the abilily of L-cystemne {o reduce mortality in rats poisoned withy acetaldehyde
[13, 14].

To the inventors’ knowlaedge, there hias never been a trial in humans of the impact
of adding Pyridoxine or Thiamine {o L-cysteine with a view to having a positive impact on
hangover symptoms.

{3} Pyridoxine

Pyridoxine may have anti-nausea and anti-emetic activity. There is also some
documented evidence that an analogue of pyridoxing may attenuate the foxicily of
acetaldehyde [7].

{4) Ascorbic Acid

Aszcorbic acid was discovered in 1747, James Lind conducted the first clinical trial
on 12 sailors using oranges and lemons for the treatment of scurvy. The treatment was
successful. Since this time Vitamin C has been used as a common supplement to human
diets. Unlike animals, humans cannot synthesize their own Vitamin C. Vitamin Cis a
highly effective antioxidant that contributes to the breakdown of acetaldehyde [2].

(&} Glucose

There is some evidence that heavy alcohol consumption may lower blood glucose
levels, but some commentators have been refereniced as saying that consumption of
aleohol has no effect on glucose levels. Glucose has been demonstrated in humans fo
correct some of the metabolic changes that accompany hangover, but 1o have no effects
on hangover symptoms [19].

The combination of the above listed five ingredients in a single dose or treatment
regime has never been studied.
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The table below this paragraph shows the recommended minimum and maximum

doses of each of the above mentioned ingredients for specific conditions.

Compound Recommende | Recommended Effective Preferred
d Minimum Maximum Daily | doseinrats® | single dosein
Daily Intake Intake T humans {4g)
L-cysteine 150mg 1500mg {7] 34mg 1240mg
ABnhydrons] L e
Thigmine HCl 10mg Undefined |5] 42mg 120mg
Ascorbicacid &hmg 200img {4} 50mg 1200mg
Pyridoxine HCI img 1000mg {9} nfa 240mg
Glucose nfa n/a nfa 1180mg
{Dextrose}

it is imporiant to note that L-cysieine has only been used for paracetamal

overdose, 5o tha above minimum and maximum doses are axtreme and waould not in the

inventors” opinion be used for any other condition, based on clinical praclices adopted as

at the filing date of this application. Thiamine HCL has been used in the freatment of

alcoholism. However, the maximum dose would be dependent on blood Thiaming

levels. Ascorbic Acid is purely used as a vitamin supplement. Pyridoxine HCL is

sometimes used for the treatment of nausea,

In the particularly preferred embodiment adopted in CJ1484, the %wiw quantities

adopted for the formulation are as follbws:

s L-gysteine
« Thiamine

» Pyridoxine

» Ascorbic Acid -

s  Glucose

30.77% wiw

2.56% wiw

513% wiw

0.7 7% whw

30.77% wiw
ir the formudation used in the trials describsd in the Example below, the % whw

for sach of the active ingredients eguated to the following approximate quantities:

L-cysteine
Thiamine

Pyridoxine

Ascorbic acid -

Glucoss

860 mg
50 mg

100 mg
800 my

800 my

in order fo evaluate the effects of CJ1484 relative to the symptoms of hangover

or of veisalgia, the inventors developed and ran a double blind randomized placebo

controlled crossover {nial,
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Example: A double blind randomized placebo controlled crossover study to

assess the effects of compound CJ1484 on alcohol-induced hangover

Far the purpose of the trial, CJ1484 was administersed orally. The dosage regimen
adopted for the study is a preferred regimen that enables the active ingredients fo be
maintained at therapeutically effective leveals while alcohol and acetaldehyde remain in
the body during and foliowing a bout of excess alcohol consumption [1].

Pre-clinical studies include the prevention of liver damage and death dus o
acetaldehyde infoxication in rats by active ingredients selected for the formulation [13,
14]. No studies of the formulation or its components have previausly been performed in
man.

Anecdotal experience of administering ©J1484 to subjects consuming a
considerable amount of alcohol show that it is effective in treating, preventing, alleviating
or amelicrating hangover symploms.

Methods

A two periad, randomized, placebo controlled, double blind crossover design was
used with a minimum of 6 days separating sach study day.

The trial was conducted under the guidelines for Good Clinical Practice {GCP)
which have their origin in the World Medical Association’s Declaration of Helsinki. The
Declaration of Helsinki was responsive to the regulations of the Nuremburg trials
conducted after World War ll. lts drafters sought to ensure that human subjects involeed
in clinical research wouldd, in future, have theair rights, safety and well-being placed above
all other considerations in clinical research. The document has been revised several

fimes since it was published in 1964,

{Australian Government Natural Health & Research Council Department of Industry &
Sciencea.}

Each subject gave written informed consent prior 1o any study procedure.

Population

Twenty subjects were enrolled in the study. The population consisied of male and
female subjects aged 24 to 75 years, all of whom volunteered o participate. Female
patients of child bearing potential had a pregnancy test prior {0 sach visit. Female
subjects who were pregnant were not permitted to participate.

inclusion and exclusion criteria
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In keeping with recommendations for studies of hangover, minimal exclusion
criteria were applied [17]. Persons regularly consuming more than 100 grams of
ateohol per day or who have a history of treatment for alcohol or other drug dependence
were excluded. Persons who had experienced the symploms of hangover and who knew
how much alcohol intake was required to produce hangover symptoms were included. |
was reinforced to the subjects that they must be willing to experience a hangover on at

least one oceasion during the study.

Study Compound

The components (and their respective % wiw quantities) in each dose of the
preferred embodiment of the formulation used in the study, named CJ1484, are;

o L-cysteine 30.77% wiw {an amino acid);
» Pyridoxine 5.12% wiw (Vitamin BSY;

* Ascorbic acid 30.77% wiw {Vitamin C};
« Thiamine 2.58% wiw {Vitamin B1), and

« Glucose 30.77% whiw.
The placebo was an equivalent mass of glucose alone.

Study design

The study was conducted in 2 home envirpnment overnight, as it has been
recommended by experis in the field that studies of hangover be performed in a natural
setting and not in a research faboratory {171

A party atmosphere was created on each oceasion for the under 40-year-old
subjects who attended the site. They were provided with finger food, followed by a
harbegue consisting of steak, sausages, potatoes, two different salads and bread rolls.
Dessert was Paviova cake and fruit salad. Throughout the evening chips and nuts were

also available.

The following group, aged 40 0 50 were provided with cheese and biscuils on
arrival, and a sit down barbeque meal consisting of marinated chicken, kebabs, jacket
potatoes, thrae different salads and Turkish bresd. Dessert-was Paviova cake and fruit
salad. Throughout the evening chips and nuts were also available.

The group of over 50 year olds had a formal dinner setting. Entrée was pumpkin
soup. The main meal consisted of baked lamb and ham, roasted vegetables and gadic
bread. Dessert was Paviova cake and fruit salad, followed by after dinner mints and
coffes.
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The principal investigators and research staff were briefed and {gsked fo ensure
full compliance by all participants with the study protocol. All subjects were monitored
throughout the evening.

Each subject was administered alcohol in the drink of their choosing over a four (4)
hour period in a standard measured glass. Subjects could consume alcohol at the rate
and guantity of their choosing to achieve an intake that they expected would lead to
hangover symptoms. Each glass was counted and it was planned 1o attempl {0 achieve a
mean alcohal infake for each subject of approximately 100 grams during the four (4} howr
alcohol intake period. No subject was parmitted to drink more than 200 grams of alcohol
ort a given study night.

At the end of the alcohol intake period, the research staff mixed a first dose of the
study compound and the placebo (2 grams of glucese was used forthe placebo) info
respective soft drinks adopting a code to ensure that neither they nor the subjects knew
whether the subjects were taking the study compound orthe placebs. The research staff
provided each subject a blinded dose. A second blinded dose {prepared in the same way
as the first blinded dose) of egch of the study compound and placebo were mixed and
given to each subject to consume any time between no less than 4 and no more than 10
hours after the first blinded dose {for example, if they wake during the night). A detailed
discussion of the method used for blinding and randomization is provided below.

Subjects remained at the site overnight. After awakening the following moming,
they were provided with breakfast consisting of cereal, yoghurt, fresh fruit, eggs, bacan
and toast. Subjects made their own choices.

Prior {o bregkfast, subjects were asked to complete a series of visual analogus
scales. The visual analogue scales assessed nausea, headache, guality of sleep,
difficulty with cognition and the desire for fatly foods. Alcohol levels were monitorad the
marning after the alcohal consumption using a Lion Alco meter and no subject was

permitied 1o leave unless hisfher alcohol level was measured o be 0.000%.

The subjects were contgeted by telephons after their second study day and asked
{o rate how they compared their two study days using a score between 0 and 10 afier
each of the study alcohol intake periods: 0 was feeling extremely poorly and 10 was
extreamely good. This sense of well-being was the primary endpoint of the study.

Four to six subjects were studied on each study evening and there were faur
research staff in attendance.
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A resuscitation kit, Epi Pen and all appropriate safety equipment was on site in

case of emergency.
The study was conducted over the period of 5 months.

Randomization technigus

Randomization was performed in blocks of four by an independent person not
connected to the trial.

Active and placebo were measured into clear plastic resealed bags containing the
appropriate number of grams of product or matching placebo. Two of these bags (active
or placebo) were placed in an envelope and numbered. Each subject was provided with
one envelope on each night of the trial. All product was kept in a locked cupboard. The
preparation of the resealed bags and their placement in numbered envelopes was
performed by the independent person who organised the randomization code and who
held the randomization code until the study was completed.

Primary and Secondary End Points

The primary end point was to show that the compound improved general well being
assessed by recollection of the two study periods, after each peried had been
completed. Secondary endpoints were the results of the visual analogue scales filled in
the day after each study evening. Differences between study days for the visual
anglogue scales were analyzed using Student's Paired T Test for paired data. The
primary end point was also analyzed using Student’s Paired T Test for paired daia. The
reason for using Student’s Paired T test for paired data in this study was because the
number of points in each data sef weare at the same time and were organized in pairs in
which there is a definite relationship between each pair of data points.

In our study, measurements were taken from the same subject, after administration
of study drug on two occasions. For example, we used the Student’s Paired T Test to
determine the significance of a difference in well-being from the first data point to the
second datla point. Dala are presented in the figures as the mean % the standard error of
the mean.

Power calculation

We did not know what the between day variability of the hangover severity
experienced with alcohol intake would be, but expected that it would be less than 30%.
We believed that any reduction in the primary end point of greater than 20% would be
clinically important.
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To calculate the number of subjects required to give the trial enough powerto
reach end points that are statistically significant, we assumed certain criferia. As we
were not aware of any studies having been done in this area, we tended to assume what
we believed would be the worst case scenario. For each subject we assumed a daily
varigbility of the primary and secondary end poinis as 30%. This figure is relatively high.
The sample size of 20 subjects gave us the ability to detect changes in both primary and
secondary end points of a minimum of 20% improvement. Although this appearstobe a
small difference, we believe it is clinically significant. Indeed, a p value of <0.05 between
the aclive and placebo therapies wauld be statistically significant using Student's Paired
T test.

Frimary End Foint

The reported degres of well-being is reported by the subjects on the two study
days by visual analog scale illustrated below.

Each subject is questioned as 1o a score oul of 0 — 10 how they felt the day after
their treatments. This was transferred to the visual analog scales for analysis. At this
point in time neither staff nor subjects knew which day they were treated with CJ1484
(the active treatment) or the placebo (glucose powder that locks the same as the active

freatment).

That information was only to be made availsble when all 20 subjects completed
the trial and the code (un-blinded) was opened.

Visual Analog SBcale

Visual analog scale for well-being appeared as follows:

Extremely poor Extremely well

1 2 3 4 & g 7 g 8 10

This is the standardized 100 millimeter scale fypically used in visual analog
scales. When measuring the primary end point, subjects were asked to score wellbeing
as a number between 0 1o 10 as follows:

0 — feeling extremsly poorly
10 —feeling extremely well

Resulig
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Twenty subjects were randomized into the trial. One subject withdrew after the first

study period because she became pregnant. This left 18 pairs of evaluable data.
The mean age of {he patients was 47.7 years * 14.3 years (range 21 to 72 years).

The mean glcohol intake during the active phase of the study was 108 grams +
3igrams.

The mean alcohol intake during the placebo phase of the study was 104 grams £
35 grams

Primary Endpoint

Table 1

Reported Active Placebo P value
Wellbeing

Scale of 010 gp0+082 3.47+1.08 P< 0.00001
Centimetras

This table shows that the average active score was 8.0 out of 10 with an above or
below arrgr of 0.92. The placebo scare showed 3.47 put of 10 with an above or below
error of 1.09. This table demonsirates that when taking CJ1484 the subjects’ well-being
was statistically greater than when only taking placebo.

The improvement in the primary endpoint on active compared to placebo was
177%.

P=<0.00001. Any P value less than P=<0.05 is significant. Accordingly, these
results show major symptom relief with CJ1484. The smaller the p value the greater the
certainty of the statistical significance. The statistical significance of this difference is
high.

Secondary endpoints — Visual analogue scales.

The visual analog scales were given to sach subject the morning after their
tregtment night. They were asked 1o complete these before breakfast. If they felt poorly
they made their mark foward the left. If they felt well they made their mark toward the

right. An-example of the visual analog scale is Hlustrated here:
nausaa

{ X }

ne nausesy vomiting

headache
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| X |
no headache freatment for headache
required
slesp deprivation
{ X }
not tired need to sleep
concentration
| X }
good poor
desire for greasy/fatty {(oily) food
| X }
none Extremely
greasy fast food

Subjects were asked to place a cross (X) on the lines to best represent how they
were feeling the following morning. This line is 100 millimeters, 0 being no side effects,
100 being lliness. The location of each cross is then measured. in the above example,
nausea would receive a score of 22, this is then calculated for both treatment days for
each subject and then all subject data is pooled to arrive at a mean {(or average) for all
subjects with an above and below error (2} scored in millimeters.

Theresults in table 2 flustrate the reported outcomes by the subjects. The first
columny shows the five secondary cutcomes the study considered. The second and thirgd
calumns give the scores in millimeters for the two treatments. The last column shows the
pvalue {measure of slatistical significance) for each sympiom.

Table 2.
Symptom Active Placebo P value
{0100 mm) {0-100 mum)

Mausea 3G +5 1023 0.0035
Headache 58 x5 18+4 0.0003
Poor sleep 50+5 35+ 4 0.0291

Foor concentration 508 21 +4 <(.0001
Desire for 34 +86 22 x4 0.1453
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greasy/fatty {oily)
food

This table as in table 1 shows the variation of the results between the different
volunteers expressed as the SEM (standard error of the mean). The SEM becomes
smaller as the number of people studied increases. It is an estimate of the true

difference of the result between active and placebo if the entire popultation was studied,
Ethical issues

Subjects were fully informed as {o the risks and benefils of the trial. Potential risks
associated with this study were the experience of hangover. There were no anticipated

risks of the administration of the study compound.
Discussion

The resulis of this study demonstrate that CJ1484 administered in the manner
studied is capable of preventing, alleviating, ameliorating and/or treating the symptoms
of hangover to a clinically significant extent. The principal finding is that the magnitude of
the results of CJ 1484 on hangover symptoms far exceeded the resulis expected.

There have been articles suggesting that a study design like the one we have
presented have been a long time overdue (17}, As far as we can tell, no other
researches have attempted this work. Alcohol studies such as this are difficult because
they cannot be carried out in a iaboratory atmosphers as that would not be indicative of

the natural way alcohd! is consumed.

This study has gone {o extreme lengths to create the thiee most common venues
for alcohol consumption - Party, Barbeque and Dinner party. We have also tried 1o
capture an age range that is representative of drinkers. We excluded 18 - 24 vear olds
due to the possibility of non-compliance and drinking excessively without the
investigators” knowledge.

Because hangover is complicated and has not been studied until now the primary
endpoint of well-being was chosen. This is because of great variation in symptoms
between individuals. Well-being was described to subjects as how they felt overall the
following moming after a night of excessive drinking. Changes in the individual
symiptoms of hangover reflected the changes found for the primary endpoint of

wellbeing,
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The study supports aur theory that l-cysteing, by activaling glutathione and
gecelerating acetaldehyde breakdown, aids in the prevention of acetaldehyde
accumulation over the resultant genesis of hangover symptoms.

This finding is particularly surprising as hangover has been described as being due
{o & combination of factors including acetaldehyde accumulation, dehydration and the
effects of congeners.

The secondary end points were essentially chosen as a breakdown of the primary
endpoint. The major complaints from subjects who suffer from hangover were chosen
eg. nausea, headache, sleep deprivation, conceniration and the desire for greasy/falty
{oily) foods the following day.

The study has also shown that with the preferred dosing, fogether with compliance
can achieve improvement over both primary and secondary endpoints.

The study did not attempt to include each of the active ingredients in CJ1484
because prior 1o this study a few of them have been shown 1 be less effective

individually.

Although not all of the selected active ingredients in GJ1484 have been combined
in & single formulation, each of them has been used in formulations either alone or in
combination with less than the balance of them. Although the dosages at which sach
active ingredient has been used in such other formulations is not typically identical to the
corresponding dosage used in ©J1484, the data from the study also supports the

researchers’ hypothesis that therapeutically suitable combinations of:

{1} L-cysteine, thiamine and pyridoxine;
(2} L-cysteine, thiamine, pyridoxine and ascorbic acid; and

{3} L-cysteine, thiamine, pyridoxine, ascorbic acid, and glucose;
waork synergistically to ameliorate, alleviate, prevent or treat the symptoms of hangover.
Product

As mentioned earlier, the present invention of particularly preferred embodiments
also provides a product for use in the treatment, prevention, ameliotation or allsvigtion in
a patient of symptoms of hangover, or of veisalgia, associated with a bout of excessive
aleohol consumption, the product comprising at least one sachet containing the
formulation according to the invention.

Figure 4 depicts a sachet made according fo a prefarred embodiment of the
invention. A small notch (ne numbered) to the upper-left comner of the sachet (a5
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presented) is provided to facilitate a user opening the sachet 1o access its contents, or
more specifically to enable a user fo readily empty the content into, for example, a8
beverage.

In some other parficularly preferred embodiments, the product comprises at least
fwo sachets, with each sachet cantaining one dose of the formulation. A representation
of one such embodiment is depicted in figure 5. A dotted line drawn belween the two
sachets ilustrates a prefarred form of tearable join between them.

Container

The present invention also provides in particularly preferred embodiments g
container adapted to store at least one of the product forms described above. in
particularly preferred embodiments, the container is in the form of a box that takes the
shape of a substantially rectangular prism and is adapied o contain several pairs of
sachets. In such embodiments, the desired quantity of pairs of product can be
dispensed relatively easily. This smbodiment is depicted in Figure A,

In a suitable variation for the container, and one that is particularly preferred, the
upper half of the box in the shape of a substantially frapezoidal prism is removed,
removable or not formed. As depicted in Figure 6B, such an embadiment permits a
greater area of a pair of sachets to be seen at one end of the box thay of the other end
of the box. Such embodiment is a preferred form of ‘point-of-sale’ container for the
product.

Method of {reatment / prevention / adminisiration

According to a particularly preferred embodiment, the present invention provides
a method of treating, preventing, ameliorating or alleviating in a patient symptoms of
hangover, orof veisglgia, associated with a bout of excessive alcohol consumption, the

mgthod comprising:

g. administering to the patient a first dose of the formulation contained ina
sachet as described above; and

b. administering to the patient a second dose of the farmulation contained in
a sachet as described above between approximately 4 and approximately
10 hours after adminisiration of the first dose.

The first dose is preferably taken immediately, or within approximately 5 ta
approximately 60 minutes after the last alcoholic beverage consumed during the bout.

Preferably, at the appropriaie time, each dose is mixed in a glass of water, or in
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another beverage (other than one containing alcohal), and stirred into the drink.

The second dose is likely to be {aken during arousal of a sleep after the bout.
Accordingty, it is recommended that the second dose be prepared and left near the bed,
for example on the patient’'s bedside fable so that when s/he reaches for a drink
throughout the night, the drink consumed contains the second dose. However, the
second dose may also be taken after the patient has awaeken from a full night's sleep.
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it is to be noted that, throughouwt the description and claims of this specification,
the word “comprise” and vanations of the word, such as "comprising” and "comprises”, is
not intended o exclude other varianits or additional components, integers or steps.
Modifications and improvements to the invention will be readily apparent to those skilled

in the art. Such modifications and improvements are intended to be within the scope of
this invention.
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Claims

1. A formulation for treating, preventing, ameslicrating or alleviating in a patient
sympioms of hangover, or of veisalgia, associated with a bout of excessive alcohol
consumption, the formulation comprising:

a therapeutically effective amount of L-cysieine;
a therapsutically effective amount of thiamine; and
a therapeutically effective amount of pyridoxine,

2. The formulation of claim 1 further comprising a therapeutically effective amount of

ascorbic acid.

3. The formulation of claim 1 or 2, further comprising & therapsutically effective
amount of glucoss.

4. The formulation of any one of claims 1 to 3, wherein the L-cysieine is included in
the range 20% fo 40% wiw, or of approximately 20% o 40% wiw.

5 The formulation of any one of claims 1 to 4, wherein the L-cysteine is included in
the range 25% o 35% wiw, or of approximately 25% to 35% wiw.

8. The formulation of any one of claims 1 to 5, wherein the L-cysteine is included in

the range 28% to 32% wiw, or of approximately 28% 1o 32% wiw.

7. The formulation of any one of claims 1 to 6, wherein the L-cysteine is included at
30.77% whw, or approximately 30.77% wiw.

8. The formulation of any one of claims 1 o 7, wherein the thiamine is included in

the range 0.3% 10 4.8% wiw, or of approximately 0.3% o 4.8% wiw.

9. The formulation of any one of claims 1 fo 8, wherein the thiamine is included in
the range 1.0% 10 4.2% wiw, or of approximately 1.0% 10.4.2% wiw.

10. The formudation of any one of ¢laims 1 o 9, wherein the thiamine is included in
the range 1.8% fo 4.1% wiw, or of approximately 1.8% fo 4.1% wiw.

11. The formulation of any one of claims 1 to 10, whersin the thiamine is included at
2.56% whw, or approximately 2.56% wiw.

12. The formulation of any one of claims 1 to 11, wherein the pyridoxing is included in
the range 3.0% to 7.26% wiw, or of approximately 3.0% o 7.28% wiw.

13. The formulation of any one of claims 1 to 12, wherein the pyridoxing is included in
the range 4.2% to 8.068% wiw, or of approximately 4.2% to 6.06% wiw.



10

15

20

25

WO 2017/161402 PCT/AU2016/000105

14. The formulation of any one of claims 1 to 13, wherein the pyridoxine is included in

the range 4.8% to 5.36% wiw, or of approximately 4.9% fo 5.36% wiw.

15. The formulation of any one of claims 1 fo 14, wherein the pyridoxine is included
at 5.13% wiw, or approximately 5.13% wiw.

16. The formulation of any one of claims 2 o 15, wherein the ascorbic acid is
included in the range 20% o 40% wiw, or of approximately 20% to 40% wiw.,

17. The formulation of any one of claims 2 to 18, wherein the ascorbic acid is
included in the range 25% o 35% wiw, or of approximately 25% o 35% wiw.
18. The formulafion of any one of claims 2 to 17, wherein the ascorhic acid is

included in the range 28% to 32% whiw, or of approximataly 28% to 32% wiw.

19. The formulation of any one of claims 2 to 18, wherein the ascorbic is included at
30.77 % wiw, or approximately 30.77%.

20.  The formulation of any one of claims 3 to 18, wherein the glucose is included in
the range 20% to 40% wiw, or of approximately 20% 1o 40% wiw.

21, The formulation of any one of claims 3 to 20, wherein the glucose is included in
the range 25% to 35% wiw, or of approximately 25% {0 85% wiw.

22. The formulation of any one of claims 3 to 21, wherein the glucese is included in
the range 28%: to 32% wiw, or of approximately 28% to 32% wiw.

23. The formulation of any one of claims 3 fo 22, wherein the glucose is included at
30.77% wiw, or approximalely 30.77%.

24 The formulation of any one of claims 1 to 23 wherein the L-cysteine is provided in

crystalling form.

25, The formulation of any one of claims 1 to 24 wherein the L-cysteing is provided

as an anhydrous hydrochioride salt.

28.  The formulation of any one of claims 1 to 25 wherein the thiamine is provided in
crystalline form.

27. The formulation of any one of claims 1 to 28 wherein the thiamine is provided as
a hydrochloride sait.

28. The formulation of any one of claims 1 to 27 wherein the pyridoxineg is provided in
grystalling form.

29.  The formulation of any one of claims 1 to 28 wherein the pyridoxine is provided
as a hydrochloride salt.
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30. The formulation of any one of claims 2 to 28 wherein the ascorbic acid is

pravided in crystalline form.

31. The formulation of any ong of claims 3 fo 30 wherein the glucose is provided in
crystalline form.

32 The formulation of any one of claims 3 to 31 wherein the glucose is provided as
dextrose monochydrate.

33. The formulation of any one of claims 3 to 32, whersin the % w/w for each of the

active ingredients equatss to the following quantities, or approximate quantities:

L-gysteing - 800 mg
Thiamine « 50 mg

Pyridoxine - 100 mg
Ascorbic acid - 800 mg
Glucose ~ 600 mg

34. The formulation of any one of claims 1 to 33 further comprising one of more

SKCipients.
35. The formulation of any one of claims 1 to 33 wherein no excipients are included.

38. The formulation of any one of claims 1 to 35 further comprising a flavouring
agent.

37. The formulation of claim 36, wherein the flavouring agent is any one or more of
Trusil Natural Orange 171063, Trusil Natural Lime flavour 169422, Trusil Natural Lemon
flavour 168182, and Trusil Pineapple Hawait 173820.

38. The formulation of claim 37 wherein the flavouring agent is Trusil Natural Orange
171083.

38. The formulation of any one of claims 1 to 35 wherein no flavouring agents are
included.

40. The formulation of any ong of claims 1 o 39 wherein each active ingredient is
provided as a powder.

41.  The formulation of any one of claims 1 to 40 wherein all ingredients, actives,
excipients and any flavouring agents, are provided in powder form.

42, The formulation of any one of claims 1 1o 41 provided as a blended powder.

43, The formulation of any one of clams 1 {o 41 provided in the form of dispersible
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granules.

44, The formulation of any one of claims 1 to-41 provided in the form of & tablet or of
a caplet.

45, The formulation of any one of claims 1 to 41 provided in the form of a capsule
containing the blended powder.

48. The formulation of any ong of clams 1 to 23 provided in g form for rectal
administration.

47. The formulation of any one of claims 1 to 23 provided in liquid form, prepared for
oral pr for intravenous administration.

48, The formulation of any one of claims 1 10 23 provided in the form of a patch for
franscutaneous gdministration.

43, The formulation of any one of claims 1 to 23 provided in & form suitable for nasal

administration.
50. The formulation of any one of claims 1 to 41 provided in a sachel.

51. The formulation of any one of claims 1 to 80, wherein the symptoms of hangover,
or of veisalgia, treated, prevented, ameliorated or alleviated in a patient include one or
more of the following symptoms: nausea, headache, diminished concentration, malaise

and/ar tiredness, and a desire to consume greasy andior fatty and/or olly foods.

52. A formulation substantially as hereinbefore described with refersnce fa any of the
accompanying figures.

53. A product for use in the freatment, prevention, amelioration or allevigtion in a
patient of symptoms of hangover, or of veisalgia, associated with a bout of excessive
alcohol consumption, the product comprising at least one sachet containing the
formulation of any one of claims 1 o 48, 31 and 52.

54 The product of claim 50 comprising at least two sachets, with each sachet
containing one dose of the formulation of any one of claims 1 to 49, 51 and 52.

55. The proguct of claim 54 wherein the at least two sachets are tearably joined
together slong at least one edge of each sachst.

§6.  The product of any one of claims 53 to 55, wherein the symptoms of hangover, or
of veisalgia, freated, prevented, ameliorated or alleviated in a patient inciude one or
more of the fallowing symptoms: nausea, headache, diminished concentration, malaise
and/ar tiredness, and a desire to consume greasy and/or fatty andfor oily foods.
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57. A praduct substantially as hereinbefore described with reference to any of the

gecompanying figurss.

58. A container adapted to store at least one of the products according to any ong of
claims 53 to 57.

58. A container substantially as hereinbefore described with reference to the any of

the accompanying figures.

80. A method of treating, preventing, ameliorating or alleviating in a patient
symptoms of hangover, or of veisalgia, associated with a8 bout of excessive alcohol
consumption, the method comprising:

a. administering {o the patient g first dose of the formulation of any one of
claims 1 to 52; and

b. adminisiering {0 the patient a second dose of the formulation of any ong
of claims 1 to 52 between 4 and 10 hours after admimstration of the first

dose.

61. A method of treating, preventing, ameliorating or slleviating in a patient
sytmiptoms of hangover, ar of veisalgia, associated with a bout of excessive alcohol
consumption, the method comprising:

a. administering to the patient 5 first dose of the formulation contained in the

product of any one of claims 83 to 57; and

b. administering to the patient a second dose of the formulation of any one
of claims 53 to 57 between 4 and 10 hours after administration of the first

dose.

62. The method of claim 60 or 61, wherein the first doss and the second dose

contain active ingredients in the amount/s claimed inany one of claims 4 {0 23 and 33.

B83. The method of any one of daims 60 to 62, wherein the first dose is taken
immediately, or within approximately 5 to approximately 240 minutes after the last

alcoholic beverage consumed during the bout.

64. The method of claim 83 wherein the first dose is taken immediately, or within
approximately 5 to approximately 180 minutes after the last alcohalic beverage

consumed during the bout:

65. The method of claim 84, wherein the first dose is taken within approximately 15
minutes {o approximately 45 minutes after the last alcoholic beverage consumed during
the bout.
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a8. The method according to any one of claims 80 to 65, wherein each dose is mixed

in a glass of water, or in another beverage {other than one containing alcohol).

67. The method of any one of claims 61 to 68 wherein the symptoms of hangover, or
of veisalgia, treated, prevented, ameliorated or alleviated in a patient include one or
more of the following symptomas: nausea, headache, diminished concentration, malaise
andfor tiredness, and a desire to consume greasy and/or fatty andfor olly foods.

68. A method substantially as hereinbefore described with reference {o any of the
accompanying figures.
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