WO 2014/149939 PCT/US2014/021590

TYITLE

Dye Free Liguid Therapeutic Solution

BACKGROUND OF THE INVENTION

There are many therapeutic compositions available for use in the treatment of patient cold
symptoms-such as pain, fever, congestion, and inflammation.  The present invention provides a
dye-free therapeutic formulation that is present as a single phase at room temperature.

Patients having diffienlty swallowing therapeutic compositions int tablet and/or capsule
form may find it preferable to ingest the therapeutic compositions. in a liguid dosage form where
the therapestic composition is present in a liquid carrier system.  The liguid composition is then
delivered to the patient in & measured form (e.g. in a prepackaged single dose package. disposable
container, or i a bosile from which the patient or care giver can measure the appropriate dosage).

Formuiatirg Hyuid therapeutic compositions is challenging in terms of selection of suitable
liguid carriers. For example, acetaminophen erystallizes in lguid products when it is stored at
decreased temperature.  Furthermore, acetaminophen degrades at elevated temperatures and
produces discolored liquid compositions.  These instabilities, inter alia, decrense shelf life of
liguid therapeutic compositions and lead to the need to set shorter expiration dates as compared to
other types of dosage forms.

Solutions to these problems can include selecting solvents that are not suitable for many
people (e.g. aleohol} and the addition coloring materials, such as dyes, 1o mask the color of liquid
compositions containing degradabie active ingredients.  Furthermore, many liguid formulations
suspend active ingredients in a “two-phase”™ composition which must be shaken prior to
administering a dosage to a patient.  These two phase systems generally appear cloudy or opaque
in nature.  Providing aclear, essentially clear or ranslucent solntion may also provide a benefitin
adrinistering the same to patients that are not comforiable ingesting cloudy, opaque or
dyve-contamning medicings,

Thus, there is a need for Hguid therapeutic compositions that overcome the problems in the

art,
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SUMMARY OF THE INVENTION

The present invention relates to hquid pharmaceutical compositions suitable for oral
administrations.  The present Inventors have discovered that the liquid therapeutic compositions of
the presentinvention are present in a single phase (¢.g. solutions) at room temperature and do not
require the addition of coloring material {e.g. dyes) to mask the color of dégraded active
ingredients {e.g. the actives are stable within the compositions at various storage conditions and
durations),  The formulaticns exhibit improved stability and can be present as translueent, and
preferably clear solutions.

In one embodiment, a liquid composition is provided.  The compositionincludes an active
pharmacentical ingredient dissolved in & lignid carrier system. The liguid carrier includes a
selvent systeny including polyethyviene glycol and a co-solvent selected from the group consisting
of propylene glyeol, glycerin, and a sugar alcohol.  Other co-solvents may include others knowe
to besuitable 1o one skilled in the art.  Thus, the composition can he essentially dye free and
present as a single-phase at room tempetatore.

In a second embodiment, the present invention provides a miethod of treating @ cold and/or
cold-like symptoms by administering 1o an individual a safe and effective amount of the Hquid
compasition described above,

In a third emsbodiment a method of preparing a liquid formulation is provided.

DETAILED DESCRIPTION OF THE INVENTION

The preseat Inventors have discovered poiyethylene glycol when melted and mixed witha
co-solvent selecied from the group consisting of propylens glyeol, glycerine; and a sugar alcohal,
or the like, serves 1o solubilize the pharmaceutical compounds and inhibit crystallization at or
below room temperature and prevem degradation at or above room temperature.  These findings
atlow for the preparation of liguid compesitions which remain in a single phase (e.g. they are not
suspensions and instead are solutions) at room temperature.  Furthermore, by preventing

degradation of the active ingredieuts, the present inventors have discovered that the addition of
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coloring materials oy agents (e.g. dyes) are not required in the formulation to mask the color of
degraded active ingredients,
Definitions:

&, “an,” and “the™ as an antecedent refer (o either the singular or plural.  For example,
“an active component” refers to either a single species of compound or a mixture of such species
unless the cantext indicates ntherwise.

The phrase “safe and effective amount,” a5 ysed herein, isan amount that is effective to
mitigate and/or treat the symptoms for which the active ingredient is indicated in & human withow
undue gdverse side effects commensurate with a reasonable risk/benetit ratio. The term “liguid
cartier” refers to an solvent systent for the active ingredients.  The solvent system includes
polyethylene glycol and a co-solvent selected from the group consisting of  propylene glyeol,
glycerin, and a sugar alcohol {or suitable other ca-solvents). These compositions are preferably
essentially free of, or most preferably completely tree of, ethanol.

+33

The terms “solvent” and “co-selvent” refer ¢ the now-agueous portion of the liquid carmier
system. The Hquid carrier system may optionally contained water, for example up to 50 wit%: of
the composition.

i

The term “essentially free of dye” means that the liguid composition dogs not require a

colorng agent to be added to impart color for masking unpleasant color of degraded active. The
composition may however contain additional excipients which have natural colors associated
therewith. For example additional excipients which may impart color include Havorants (e.g.
liquid sugar} ar other materials which impart flavor to the composition or nov-dye containing
excipients that have color,

The term “single phase™ is herein understood to mean that the liguid compositions of the
present invention are not suspensions at room temperature.  The liguid composition(s) of the
present invention is a solution at toom temperature where the active ingredient(s) remain dissolved
in the Bauid carrier system, The ligquid compositions of the present invention are preferably clear
and/or translucent.

Ranges given in the specification are inclusive of either end of the specified range.

=)
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Reference throughout the specification to"one embodiment.” “another embodiment,” “an
embodiment,” “some embodiments,” and so forth, means that a particular element (e.g., feature,
structure, propeity, andfor characteristic) described in connection witly the embodiment 1s included
in at least one embodiment deseribed herein, and may or may not be present in other embaodiments.
In addition, it is t0 be understood that the deseribed clement(s) may be comiined in any suitable
manper in the various embodiments.

Numerical values in the specification and paragraphs of this application, particularly az
they relate to components of the liquid compositions, reflect average values for a composition that
may contain individual components of different characteristics.  Furthermore, unless indicates to
the contrary, the numerical values should be understond to include nurerical values which are the
same when reduced to the same number of significant figures and numerical values which differ
from the stated value by less than the experimental errer of conventional measurement technigue

of the type described in the present application o determine the value.

The Active Pharmaceutical Ingredient:

The active pharmaceutical ingredient of the liquid compositions of the present invention 15
selected from the groupconsisting oft acetaminophen, guaifenesin, pseudoephedring HC,
dextromethorphan, and ibuprofen.  Other pharmaceutical actives within the broader classes of
these exemplary ingredients may also be used such as actives used 1n treating or reducing
syraptons of couh, cold, fover, andfor flu. In a preferred smbodiment, the active pharmaceuiical
ingredient comprises, or 15 salely, acetaminophen.

If acetaminophen is present it may be present i amounts ofap to about 3.5 wi% of the
formulation. Preferably acetaminophen 1s present in amounts of about 1.6% t about 3.5% of'the
formulation.  Most preferably acetamsinophen is present in an amouat of abour 3.2% ot the
formulation.

In another embodiment if acetaminophen s present it is present in weight ratio of seivent to
acelaminophes (solvent:acetaminophen) between about-5:1 and 25:1 (for example 9.2:1). in
another embodiment the liquid composition comprises acetaminophen in an amount between

o

about 033 wi¥h to about 6.66 wibe of the total composition.
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If guaifenesin is present it may be present in amounts of ap 1o about 300 milligrams per §
i of the excipient base.  Preferably. guaifenesin is-present in amounts of about 10 to about 300
milligrams per 5 mi of the excipient base. Most preferably, puatfenesin is presens In amounts of
about 100 to about 200 milligrams per unit dose of the excipient base,

If pseudoephedrine HCL is present it may be present in amounts of between about 10 and
about 60 milligrams per unit dose of the excipient base. Freferably, pseudoephedrine 1s present in
amounts of about 30 te about 60 milligrams per unit dose of the excipient base.

I dextromethophan is present it may be present in amounts of between about § and abou
30 milligrams per wait dose of the excipient base.. Preferably, dextromethorphan 15 present in
amounts of about 19 to about 30 milligrams per unit dose of the excipient base.

If ibuprofen is present it may be present in amounts of from about 30 to abont 200
milligrams pzr § ml of the excipient base. Preferably, ibuprofen is present in amounts of about 160

to dbout 200 milligrams per unit dose of the excipient base.

The liguid carvier svstem:

The liguid carrier system of the lHquid compositions of the present invention includes a
solvent system and zlso optionally, but preferably, includes water.  The solvent system includes
polvethylene glycol and a co-sobvent selected from the group consisiing of propylene glycol,
glycerin, and a sugar alcohol (e.g. sorbitol, maltitol. xylitol, ete. which act as solvents, sorbitol
heing preferred), or similar co-solvents.  The co-solvent most preferably comprises propylens
glveol and giveerin.  However, solely propylene glveol, glyeerin, or sugar alcehol can make up
the entirety of the co-solvent.  In other embodiment, the co~solvent preferably comprises all three
propylene glveol, giyeerin, and sugar alcohol.  Without being bound by a mechanism of intended
action it is believed that propylene glvenl concentration within the co-solvent can be reduced by
ingreasing the concentration of the other co-solvents; and vice versa

The present inventors have discovered and herein provide specific selections of liguid
carrier composents and ranges which provide for dissolution and stabilization of the attive
ingredients such that the compesition Is present as a single-phase at room tempesature.  Inone

embodiment, in 100 ml of the liguid carrier the following components are present:
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{1} aboul 3 10 about 20 grams of polvethylene glyeol having a molecular weight of about 1009 1o
about 2004,

{ii) about 3 10 abowt 7 ml of propylene glyeol,

(itijabout 3 to about 13 mi of glycerin,

{iviabout 40 to about 70 ml of hiquid sugar,

(v) gbout 10 to about 20 ml of sorbito! solution, and

(vi)about 135 to about 35 ml water,

In another embediment:

(i) the weight ratio of polvethylene glycol to prowylene glycol is between about 3:1 and about §:1.

Int another embodiment, the liquid composition will include:

(1) Polvethylene glycol having molecular weight of 1300-1600, 15-50% by weight, particularly 15
t0 20% (e.g., 18%):

{i1) Propylene glycol, 2-25% by weight particularly 2 to 8%  (e.g., 3%);

(i1} Glycerin, 2-13% by weight, particalarly 10 10% {e.z., 9%):

{iv) Sorbitol salution, 2% -20%, particularly 1010 15% (e.g., 13%); and

(v) 0-50% by weight of water, particularly 15 to 35% (2 . 15%).

As noted above, purified water may optionally be present in varying amounnts and
preferably makes up less than 30 wt % {for example between 30 1o 45 wi%s) of the liquid carrier
systeti.  In asother embodiment, the water is preferably present in an amount not less than about
318 wi¥ of the composition.

The polvethylene glyeols useful in the practice of the present invention include those
having an average molecular weight of about 1000 to about 2000, Preferably, the polyethylene
glycol has an average molecular weight of about 1480 to about 1600, Most preferably, the
polyethylene glycol used in the practice of the present invention has an average molecular weight
of about 1450, The use of mixtures of such polyethylene glycols is further within the scope of the
present inveniion. As stated above, the polyethylene glycol component may be present in amount
of about 5 to showt 20 grams, preferably about 15 to about 20 grams, per 100 milhiliters of the

liquid excipient base.

Q)
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The polyethiylene giveol in the specific exampies s Polyethylene Glycol 1450 NUF. This
polyethylene glyeol, having amolecular weight of 1450 can be obtained from a number of
suppliers. For instance, it is sold by Union Carbide Chemicals and Flastic Company, Ine. of
Danbury, Conn. as CARBOWAX® 1430% and hy Dow Chemical Company of Midland, Mich. as
Dow Pelyglycol E1450.

The propylese glyeol is preferably a non-toxic grade of the compound and be
pharmaceutically acceptable.  Such pharmacentically acceptable grades of propylene glyeol are
commercially available from, for example, The Dow Chemical Company.

Without being bound by a mechanism of action 1t {s believed that polyethylene glycol
whetr melted and mixed with a co-solvent selected from the group consisting of: propylene glycol,
glyeerine, and a sugar alechol, serves to solubilize the pharmaceutical compounds and inhibit
crystallization and degradation over time and/or at, below, or above, room temperature {about
20-25°C). Tt is a further aspect of the present invention, that the formulations preferably remain
suitable for any particular climate zone (e.g. I-1V), more preferably s combination of chimate
zones, and mest preferably alf climate zones:  Further it is an aspect of the present imvention that
the compositions remain as a single phase solution for extended storage periods at depressed,
normal and elevated temperatures.  For example, the liquid composition is preferably present: as
a single~phase atter H-months of storage at about 5 "C as & singie-phase after 6-months of storage:

atabout 25 "C; and/oras a single-phase after 6-months of storage at about 49 °C,

Additive Agents:

In certain preferred embodiments the liquid composition will furthercomprises an additive
selected from the group cousisting of? a flavorant, a preservative, a pH buffer, and combinations
thereof.  Persons skilled in the art will quickly realize many other ingredients will be suitable for
inclusion inte the Squid compositions of the present invention, The liquid composition may further
include suitable flavorants such as orange, grape, vanilla, cherry, cranberry, peppermint,
spearmint, anise, Blucberry raspberry, banana, chocolate, honey, caramel, citrus, strawberry,
lermon, and limse,  In preferred ersbodiments flavorants joclude cherry or grape.  The addition of
these type of Havorants is well known in the art and they are tymeally added such that the active

flavor is presentin the liquid composition in an amownt correspending w between about 0.01 wi%s
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and abows 1.0 wite (e.g. batween about (.01 and about §.12 wt %), In a fusther embodiment, the
liguid composition comprizes a swestener inciuding liguid sugar,

In another embediment, the Bquid composition comprises a pH buffer {e.g. a buffering
and more preferably in a range of between about 3.0 and 6.9, for example between 3.5 and 6.7, for
example between 4 and 6.3 (e.g. between ahoat 3.0 and 6.1, for example 3.9, 6.0, or 6.1). A
non-limiting list of suitable butfers includes sodium citrate and citric acid.

In still a further embodiment, the Hquid composition comprises a preservative agent.
Preservatives useful in the present invention include but are not imited to sodium benzoate,
sorbates, such as potassium sorbate, benzaldipnium chloride and parabens (such-as methyl, ethyl,
propyl, and butyl p-hydroxybenzoic acid eslers). Preservatives listed above dre exeraplary, but
each preservaiive must be evaluated on an experimental basis based upon what is known in the art
to ane of ordinary skill in the art, in each formulation 1o assure compatibility and efficacy of the
preservative. Methods for evaluating the efficacy of preservatives in pharmaceutical formulations
are known to those skilled in the art. In one embodiment the preservative is a paraben such as

methyl paraben, ethyl paraben, propyl paraben, and/or butyl paraben,
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Preservatives are generally present inamounts of up 1o about one gram per 100 ml of tre
phanmacentical composition, Preferably-the preservatives are present in amounts in the range of
from about .61 w/v to abowt .4 wiv of the composition, Typieslly, the preservative methy)
paraben anddos propyl paraben could be present in the range of about 0.1 wiv 1o about £.2 w/v of
the composition, for example. Preferably, methyl paraben could be present in a conventration of
about 0.18 w/v while propy] paraben could be present in a concentration of about 0.02%

In another embodiment, the liquid composition is essentially free of antioxidants (e.g. tess
tharrabout 1 wi¥, for example about 0.0 wit¥e).  Oxidation ol active ingredients is a common
route to degradation of the active ingredient.  In the present invention, stability of the active
ingredients is imparted by the described selection of components of Higuid carrier system which

does not reguire the presence of an antioxidant.

A method of trenting g cold ar cold-fike sympioms:

The liguid compositions of the present invention are preferred for use in treating or
reducing cold or cold-like symptoms. A person suffering from cold or cold-like symptoms may
find relief by vrally ingesting a safe and effective arsount of the liguid compositions as deseribed
abave. The safe and effective amount of liguid composition is dependent upon the concentration
of the therapeutic components present i the liquid compositions, the amount ingested, and the
patient.  Ina preferred embodiment, the safe and effective amount of liquid composition is m a
range between about 3.73 m to 3¢ ml of the liguid compeosition.  In other preferred embodiments
the patient receiving a dosage of the conyposition 18 less than 12 years old, for example less than 5
years old (e.g. less than 2or 1 vears old).

In one embodiment, the safe and effective amount of liguid composition is measured ia
drops from a dropper, spoon, or syringe and may be less than S ml (e.g. 1-10 drops or -5 ml). For
example where acetaminophen is included in the present formulation, a sate and elfective dosage
amount 1§ as follows:

18-23 ths (8.2 to 10.5 Kg) = 120.mg = dose based upon 160 mg/Smi is hence = 3.75 mi syeinge;
2438 ths {108 to 1539 Kg) = 160 my = dose based upon 160 mg/ Sml = 5 ml syringe.
A preferred Hquid compositions is essentially free of ethanel {e.p. less than 2 wi% ethanol)

and in most preferred embodiments tess than T wit (2.2, no ethanel of € witls ethanol).

9
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Exemplary Liquid Compugition {:

Tterm Mo

ingredient Name

Qty

Sugar Solution (TH)

{g)/baich

Ny Y ey
SIDFEN

2 Edetate Disodium {(USPY
3 Methyl Paraben USP
4 Prop ¥
5 Polvethylene Giyeol (NF) 1450
& i Glvcerin (USP) 99% TR :
7 { Sodium Citrate (USP) Dilydrate 10500 | 16.80
B Acetaminophen {USP) 160.06¢ | 256.00
g Propylene Glveol (USP) 250,000 | 400.00
10 Grape flavor {(IH) 11,513 | 1842
11 Sugar Solution (1H) 967,108 3147.37
12 | Sothitol solution (USPY 642,105 | 102737
i3 Criric Acid (USP) Anhydrous 2500 | 400
14 | Sucralose (NF) 1,500 | 2.40

' gsto s
15 Purified water (USP) ml  |gstwo8L
16 | Total volume Sml R L

10
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Exemplery Liguid Composition J§

ﬁt“:m

n

mg/5ml

Qty {gy/
hatch

Sugar Solytion (1H)

1348.684

2157.89

2 | Edetate Disodiun (USP) 5000 | 8.00
3 | Methyl Paraben (USP) 9.000 | 14.40

| Propyl Paraben (USP}

1,60

Polyethylene Glycol (NF) 1450

396.053

1433.68

Glycerin (USP) 99%

442,105

Sodium Citrale (LISP) Dihydrate

10,500

Acetaminophen (USE)

160.800

Propylene Glyeol (USP)

156.250

i | Cherry flavor (IH) 7.500

11 Sugar Solution (IH) 1907, 103 | 3147.37

12 | Sorbitol sofution (USP) 642.105 | 1027.37
Citric Acid (USP) Anhydrous Fine

14 ) Sugraiose (NI 2840

15 qsto 8 L

PCT/US2014/021590
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Exemplary Liguid Compesition IIT

This exemplary liguid formulation includes:
{1} Acetaminoghen, about 1.6-3.53% by weight (e.g. about 3.2% by w eighl}

(11 Polvethylene glycol having molecular weight of abowt 13081600 {e.g. 1400-1300, for

=

example 14304, at 15-509% by weight (e.g. about 18%):
(i) Propylens Liwa about 3-7% by weight {e.g. about 5%
(iv) Glycerin, about 5-13% by weight (¢.g. about 9%);
(vySorbital selution, about 10% -20% (c.g. about 13%);
(vi) purified water, not less than 5 -10% by weight (e.g., 153%): and

(vii) optiona} stabilizing and sweeténing agents.

Exemplary Method I of Producing A Ligwid Composition:

The methods used to prepare the liguid compositions of the present invention are not
particularty lmited. However, in a preferred embodiment the following steps can be used 1o
prepare a flavored liquid eomposition including acetaminophen in a liquid carrier system
comprising water and a solvent, wherein the liguid composition is present as a single phase at

oom temperature,

(I} Parified water is measured and introduced into a stainless steel vessel and heated between
30°C-55°C.

(1) Liquid sugar is weighed and introduced to the vessel with stirring until a homogeneous
solutton is formed.

(I Temperature is then preferably adjusted to 30-55°C and edetate disodium, sodium citraie,
citric acid, pelyethylene giyeol, are weighed and introduced 1o the vessel.

{1V) In separate vessel propylene giveol followed by methylparaben and of propylparaben under
combined and stirred until a homogeneous mixture results,

{V) The contents of step {1V} are transferred to the vessel of step (111} mixed.

{VD Glyeerin is weighed and infroduced (0 the vessel while mixed.

{VII) The temperature Is reduced to below 35°C.

%

N
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(VI Sucratose is weighed and introduced 1o the vessel.

{IX)  Acetamunophen i$ weighed and added to the vessel and stivred until & single phase solution
5 present {e.g. 3 to 120 minstes).

{X) Flavor (2:g. grape, efe.) is measured and added.

{X1) Optionally, additional liguid sugar 18 measured, added, and nuxed.

{XII} Sorbite! solution is measured and added and mix for 5 minutes or more.

(XD Optionaily, additional sodium citrate and citric acid can be measured, added, and nyixed 3
minules or more.

{X1V) Optienaily add purified water to complete the formulation for scale up.

{XV) Sereen the product through mesh screen.

Exemplary Wethod I of Producing A Liguid Cotnposition:

In another embodiment & method of preparing a liquid formulation, prelerably containing
acetaninophen and, optionally -one or more other active ingredients is provided wherein the iquid
formulation is present as a single phase at room temperature.  The method includes following
sieps: (a) solublizing sweetening agents in an aqueous vehicle (by solublizing of preservative in
propylene giyeol (¢} adding PEG and additional solvents selected from the group consisting of
glycerin, sorbitel, and additional PG (d) adding and dissolving active pharmaceutical ingredient,
(&) adjusting the volume 1o a standard volume by adding additional sweeteners, co-solvent,
flavoring system, and/or water.  The temperature of formulation s abont 130 £10° F . {e.g. 131257

F).

Example:
Having described the invertion in detail, the following example is provided.  The example
should not be considered as limiting the scope of the invention, but merely as illustrative and

representative thereof.

-
Aex
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Example

Sr.No. | Ingradients , Gty for 100 mi solution |
1 Acet taminophen. 2.20 gm
2. | Propyleng Giveol 53 gm
3. | Polyethylene Glycol 1450 | 17.92 gm
4. | Glygerin 5.84 gm
5 1 Sorbite! Solution 12.84 gm
§. | Sodium Citrate Qs to pH 8.75
7. | Citrig Acid QstooH 575
8. | Purified water gs

Example 1 includes two separate batches (A and B) prepared at a pH of about 6.0, Beth

hatches provided the following observations at the given stability conditions in sealed containers

6y 3°C: Cleay solution observed
G 25 CH60%: Clear solution observed
6 40°C/7 5% Clear sotution observed
Exampie | demonstrates that the formulations of the present invention are stable at varieus

conditions. Minimal presence of PAP degradation was observed for hoth batches (A and B) as

fellows:
Time/Temp/Relative Humidity | % PAP Impurity Level measured using HPLC
fnitial " 0.001 )
3 months 25°C/60% 0.006
3 months 40°C/75% 0.003

14
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‘What is claimed is:

L A liquid composition comprising an active pharmaceutical ingredient dissolved in a liquid
carriet system, wherein the liguid carrier comprises polyethylene glycol and a co-solvent selected
from the group consisting oft  prepylene glveol, glycerin, and a sugar alcobol, wherein the
composition is essentially dye free, is present as a single-phase a1 room temperature, and

optionally further comprises water.

2. The liguid composition of ¢laim 1, wherein the liquid composition is essentially free of
ethanol.

3 The liquid composition of claims 1 or 2, wherein the liquid eomposition 1s clear,

4. The liquid composition of any claims 1 to 3, wherein the liquid composition i3 color-free
. The liguid composition of claims 1 or 4, wherein the composition comprises:

(i) 15-50% by weight of polyethylene glycol having molecular weight of 1300-1600;
{1t} 2-25% by weight of propvlene giycol;

(i) 2-13% by weight of glycerin;

(iv} 2%-20% by weight of sorbitol selution; and

{v) 0~50% by weight of water.

6. The iquid composition of any of claims 1 w 5, wherein the compasition comprises:
(i) 15-20% by weight of polyethylens glycol having molecular welght of 1400-1500;

(i} 2 1o 8% by weight of propylene glycol

(1) 5-10% by weight of glyeerin;

{iv) T0%-15% by weight of sorbitol solution; and

{¥) 15-35% by weight of water.



WO 2014/149939 PCT/US2014/021590

= R v
f

The Hguid composition of any of claims 1 to 5, wherein the composition comprises:

1) 18% by weight of polyethylene glveol having molecular weight of 1430,
{11) 5% by weight of propylene glyeol

(111): 9% by weight of glycerin:

(v} 13% by weight of sorbitol sojution; and

(V) 15% by weight of water.

&. The liguid composition of any of claims 1 to 7, wherein the active pharmaceutical
ingredient is selected from the group consisting of: acetannnophen, guaifenesin, pseudoephedrine

HCI, dextromethorphan, and {buprofen.

9. The lguid composition of any of claims | to 8, further comprising an additive selectec
9 The hguid composit fany of ¢l [ to 8, further comprising an addig lected

from the group consisting oft  a flavorant, a preservative, and a pH bufter.

10, The liguid composition of any of claims 1 to 9, comprising a pH buffer, wherein the pH
buffer is present in an amount sufficient o maintain the pH of the liguid composition in a range of

between 3.0 and 6.9.

11, Theliguid composition af any of claims 1 o 10, comprising a pH buffer, wherein the pH
buffer is present in an amount sufficient to maintain the pH of the liguid composition 1n a range of

between 5.0 and 6.1,

12, The liguid compogsition of any of ¢laims 1 t0 11, comprising a preservative selected from

the group consisting oft methylparaben, ethylparaben, propylparaben, and butylparaben.

13, The hquid composition of any of claims 1 to 12, wherein the composition 1s present as a

single-phase after f-months of storage at about § “C.
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14, The liguid composition of any of ¢laims [ to 13, wherein the composition is present as a

single~phase after 6-months of storage at about 25 "C.

18, The liquid composition of any of claims 1 to 14, wherein the composition is present as a

single-phase after 6-months of storage at-about 40 °C.

16, A liguid composition comprising acetaminophen dissolved 1 a Hquid carrier system,
wherein the Hguid composition is essentially dye {ree, 1s present as a single-phase at room

temperature, and optionally further comoprises water,

17. The liguid composition of claim 16, wherein the lignid composition is essentially free of

wthanol.

18, The liquid compasition of claims 16 or 17, wherein the composiiion comprises:

{1} 15-50% by weight of polyethylene glycol having molecular weight af 1300-1600
(i) 2-25% by weight of propyiene glycot,

(1) 2-13% by weight of glycerin;

(iv) 2%-20% hy weight of sorbitol selution; and

{v) -50% by waight of water.

19, The liquid composition of any of claims 16 1o 18, wherein the composition comprises:
{1) 15-20% by weighi of polyethylene glveol having molecular weight of 1400-1500;
(1i1) 2 to 8% by weight of propylene glyeol

(iii) 5-10% by weight of glycerin;

{iv) 10%-15% by weight of sorbitol solution; and

(v} 15-35% hy weight of water.

20. The liquid composition o1 anv of claims 16 to 19, wherein the composition camprises:
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(1) 18%% by weight of polyethylene glyeol having moleculsr weight of 1450;
(iil) 3% hy weight of propylene glycol
{1v) 13% by weighs of sorbitel solution; and

(v) 15% by weight of water.

21, The hquid compaesition of any of claims 16 to 20, wherein the composition further comprises
an active pharmaceutical ingredient selected from the group consisting oft guatfenesin,

pseudoephedring HCL, dextromethorphan, and ibuprofen.

22, The liquid composition of any of claims 16 to 21, further comprising an additive selected

from the group consisting oft  a Havorant, a preservative, and a pH buffer.

23, The liguid composition of any of claims 16 to 22, comprising a pH bufler, wherein the pH
baffer is present inan amount sufficient to maintain the pH of the liquid composition in a range of

hetween 3.0 ad 6.9,

24, The hguid composition of any of claims 16 to 23, comprising a pH butter, wherein the pH
buffer is present in an amount sufficient to maintain the pH of the liquid composition in a range of

between 5.0 and 6.1,

25, The Hguid composition of any of claims 16 10 24, comprising a preseérvative selected from

the group consisting of:  methylparaben, ethylparaben, propylparaben, and butylparaben.

26.  The hqud composition of any of claims 16 1o 23, wherein the composiiion is present as a

single-phase after 6-months of storage at-about 5 °C,

27, The liguid composition of any of claims 16 10 26, wherein the composition is present as d

single-phase after 6-months of storage at about 25 °C.
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8. The liquid composition of any of viaims 16 to 27, wherein the composition ts present ag a

single-phase after ¢-months of storage at about 40 "C.

29, A mecthodof treating a cold or cold-like symptoms in an individual, the method comprising
administering to the individual & safe and effective amount of a ligeid composition of any of

claims 1 to 28.

30, The method of claim 29, wherein the safe and effective amount of the liguid composition is

in a range between 3.75 mi to 34 ml of the liquid composition.

31, The method of claims 29 or 30, wherein the individual is less than 2 vears old.

32, A hiquid composition comprising acetaminophen dissolved in a liquid carrier system,
wherein the Hiquid composition is-essentially dye free and present as a single-phase at room

temperature.

33, The ligaud composition of ¢laim 32, wherein the liquid compaostiton is essentially free of

ethanol.

34, A method of preparing a liguid formulation conlaining an active pharnmaceutical
ingredient, comprising the steps oft

{a) solublizing sweetening agents in an aguecus vehicle

(1) solublizing of preservative in propylene glyeol

{c) adding of co~solvents comprising glycerin, sorbitol, and FEG, in aqueous vehicle

{cl) adding and dissolving active pharmaceutical ingredient,

() adjusting the volume toa standard volume by adding additional sweeteners, co-solvents,

flavoring system, and/or water.

19
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35, The method of claim 34, wherein the active pharmaceutical ingredient comprises

acetammaopher.

20



