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SUMMARY OF THE INVENTION

[0005] The pharmaceutical described herein is a liquid oral pharmaceutical
composition comprising phenylephrine and substantially aldehyde-free polyethylene

glycol.

[0006] The composition may further comprise one or more second active agents
selected from analgesics, decongestants, expectorants, anti-tussives, antipyretics,

anti-inflammatory agents, cough suppressants and antihistamines.
[0007] The composition may be a solution or a suspension. Suspension

embodiments may further comprise viscosity modifying agents. In some

embodiments the composition may be filled into capsules.

BRIEF DESCRIPTION OF THE FIGURES

FIGURE 1

[0008] Figure 1 is a plot showing degradation of phenylephrine in a polyethylene
glycol composition as a function of total aldehyde concentration in the polyethylene

glycol.

DETAILED DESCRIPTION OF THE INVENTION

[0009] The invention provides an oral, liguid pharmaceutical composition
comprising the pharmaceutical active phenylephrine. The composition is palatable
and has improved phenylephrine stability. The composition of the invention may be a
solution or a suspension or alternatively filled into capsules. In solution and
suspension embodiments, the composition comprises phenylephrine, an artificial
sweetener, and substantially aldehyde-free polyethylene glycol. Optionally, the

composition may comprise one or more other active agents.
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The present invention also provides any one of the embodiments disclosed below,y
and indicated with the numbers 1 to 39.
y,

1. Anoral liguid pharmaceutical composition comprising:

phenylephrine or a pharmaceutically acceptable géft thereof; and

y
s’f
/

(&) substant;ally aldehyde-free polyethylene glycol, wherein

substantially aldehyde-free polyethylene g}ycol has less than 20 ppm total
of aldehyde content for at least

(&)

the

aldehyde content and maintains said leyﬁf
s

six months.
/f
2. The composition of claim 1, wherein ?é substantially aldehyde-free polysthylene
h

glycol has less than 10 ppm total é/i;l» yde content and maintains said level of

aldehyde content for at least cne year.
A

/f"

3. The composition of cla:f// or claim 2, further comprising at least one second
active agent selected frogf the group consisting of analgesics, decongestants,

expectorants, anti-t;x(s/;? es, antipyretics, anti-inflammatory agents, cough

suppressants and antjffistamines.
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4. The composition of claim 3, wherein the second active agent is selected fromf;h’g
group consisting of non-steroidal anti-inflammatory drugs (NSAIDS), propionic/acid
derivatives, ibuprofen, naproxen, ketoprofen, fiurbiprofen, zomepirac, iﬁ‘iﬁ}ndac
fenoprofen, suprofen, fluprofen, fenbufen; acetic acid dérivatives, toimetgm’fsodium,,
indomethacin, fenamic acid derivatives, mefenamic acid mec&ofena;ngte sodium,
biphenyl carboxylic acid derivalives, diflunisal, flufenisal, oxic§ﬁﬁfs. piroxicam,
sudoxicam, isoxicam, chlorpheniramine, brompheniraming; de%céhlorpheniramine,
dexbrompheniramine, iriprolidine, chiorcyclizine, diphenhydrapine,  doxylamine,
tripelenaming, cyproheptatine, bromodiphenhydramine, pher*‘ﬁ,ndamine, pyrilamine,
ebastine, fexofenadine,

azatadine, acrivasiine, astemizole, azelastine, cetirizine,
heniramine, thonzylamine,

ketotifen, carbinoxamine, desioratadine, loratadine,
iphen, dextromethorphan,

mizolastine,  terfenadine,  chlophendiancl, cara
hydrocodone, ;6seudoephedrine, ephedrine,

terpin Mydrate, guaifenesin, potassium,
t:/r,s", Celecoxib, Rofecoxib, Vaidecoxib,
salts and combination thereof.

diphenhydramine, codeine,
phenylephrine, phenylpropenolamine,
potassium guaicolsuifonate, Cox 2 inhibi
aspirin, acetaminophen, phenacetin, salicylate

5. The composition of claim 4, W

selected from the group co?

guaifenesin, acetamir? en, chiophendianol,
, aspirin and daxylamine succinate.

h/e} in the at [east one second active agent is
isting of chlorpheniramine, dextrometharphan,
diphenhydramine,

brompheniramine, loratadin

6. The compasition of apy one of claims 1 o 5, further comprising a flavor system.

7. The compositioryof claim 8, wherein the flavor system includes non-aidehyde

flavorants.

8. The compbosition of any one of claims 1 to 7, wherein the composition is an

aqueous Fased solution, agueous based suspension, or liquid fill for a capsule,

e composition of any one of claims 1 to 8, further comprising an antioxidant.
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10. The composition of claim 8, wherein the antioxidant is propy! gallate. y,

y
11. A method of treating a mammal in need of treatment comprising prov{gf’ég an

effective amount of oral liquid pharmaceutical composition of any one o;;taims 110

10. ,
/

N ké/*.

. . _ /
12. An aqueous oral pharmaceutical composition comprising //

. /
(@) phenylephrine or a pharmaceutically accepta}v}é salt thereof;
&

b) substantially aldehyde-free polysthyjéne glycol, wherein the

substantially aldehyde-free polyethylene g}yéol has less than 20 ppm total
aldehyde content and maintains said level'of aldehyde conient for at least six

months; /

(c) artificial sweetener;

arin; and

() up to about 45% gly
{e) up to about 50% sorbitol.

13. The compaosition /of claim 12, wherein the substantially aldehyde-fres

polyethylene glycol las less than 10 ppm total aldehyde content and maintains said

ievel of aldehyde gontent for at least one year.

14. The comdposition of claim 12 or claim 13, wherein the artificlal swestener is
om the group consisting of sucralose, saccharine salls, cyclamates,

seiectfd/i
acesujffame K, dipeptide based sweeteners, aspartame and mixtures theraof

. The composition of claim 14, where in the artificial swestener comprises

sucralose.
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16. The composition of any one of claims 12 to 15, further comprising a ﬂ,é”vor

system. : /
/

s

/

17. The composition of claim 18, wherein the flavor system includes an~a§dehyde
: : P,

flavoradts. 4
./ )

18. The composition of any one of claims 12 to 17, further cg,n-‘é'ifsing at least one

second active agent selected from the group consisting of analgesics,.

decongestants, expectorants, anfi-tussives, antipyrefics, jé’nti—inﬂammatory agents,

/

cough suppressants and antihistamines.

16. The composition of claim 18, wherein the gecond aciive agent is selected
propionic acid derivatives, ibuprofen, naproxen, ketoprofen, flurbiprofen, fenoprofen,
from the group consisting of non-steroidal anti-inflammatory drugs (NSAIDS),

&
suprofen, fluprofen, fenbufen; acetic acid éerivatives, tolmetin sodium, zomepirac,
ddrivatives, mefenamic acid meclofenamate

sulindac, indomethacin, fenamic acid
sodium, biphenyl carboxylic acid deryfza{if/es, diflunisal, fiufenisal, oxicams, piroxicam,
sudoxicam, isoxicam, chiorpheni? ine, brompheniramine; dexchlorpheniramine,

dexbrompheniramine, triproliding;
tripelenamine, cyproheptatine/fromodiphenhydramine, phenindamine, pyrilamine,
azatadine, acrivastine, asigmizole, azelastine, celirizine, ebastine, fexofenadine,
keto{ifen, carbinoxaming/ desloratadine, loratadine, pheniramine, thonzylamine,
chlophendiana, caramiphen,  dextromethorphan,

hydrocodone, pseudoesphedrine, ephedrine,
terpin  hydrate, guaifenesin, potassium,

chiorecyciizine, diphenhydramine, doxylamine,

mizolastine, terfenadine,
diphenhydramine, codeine,

phenyiephrine, enylpropenolamine,
potassium guadcolsulfonate, Cox 2 inhibitors, Celecoxib, Rofecoxib, Valdecoxib,

aspirin, acetafninophen, phenacetin, salicylate salts and combination thereof,

20. The/ composition of claim 19, wherein the at least one second active agent is

selegted from the group consisting of chiorpheniramine, dextromethorphan,

ifenesin, acetaminophen, chlophendianol, diphenhydramine, brompheniramine,
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21. The composition of any one of claims 12 to 20 wherein the compositic%ﬁf is an

agueous based solution. y
/
!j

22. The composition of any one of claims 12 21, further comprising angﬁtioxidant.
Y, ‘
/

23. The composition of claim 22, wherein the antioxidant is propy! gallate.
S
/

&

s
24. The composition of any one of dlaims 12 to 23, furthe;fcomprising a buffering

/

agent.25. )
/
/
25. The composition of claim 24, wherein the buffering agent maintains a pH below
) e /
5.4 in the composition. /

26. The composition of claim 25, wherein ;Ke buffering agent maintains a pH

between about 2 and about 5 in the composition.

27. The composition of any one of claimg’ 12 to 26, further comprising a preservative.

28. The composition of claim 27, wierein the preservative is selected from the group
cansisting of sodium benzoate, sgrbates, parabens, EDTA and combinations thereof.

29. An agueous oral pharmageutical compasition comprising:
(a) phenylephrine ar a pharmaceutically acceptable salt thereof;

antially aldehyde-free polyethylens glycol, wherain the

(&) SL?
subsidntially aldehyde-free polysthylene gilycol has less than 20 ppm total

aldghyde content and maintains said level of aldehyde content for at jeast

sk months;

c) an artificial sweetener,



{d) a viscosity modifying agent; y
(e) up o about 45% glycerin; and /

) up to about 50% sorbitol.

30. The composition of claim 29, wherein the subs‘c’éntnany aldehyde-free
polyethylene glycol has less than 10 ppm total aldehyde cdntent and maintains said

f

level of aldehyde content for at least one year. /
/

31. The composition of claim 29 or claim 30, wherei:r{/ the viscosity modifying agent is

selected from the group consisting of chitosen, /nicrocrystaliine celiulose, xanthan,

HPMC, HPC, HEC, galactomannons and combinations thereof,
ya
Ifil
32. The composition of any one of claims gi?g {o 31, wherein the artificial swestener is
tected from the group consisting ’9‘1{ sucralose, saccharine salts, cyciamates,

acesulfame K, dipeptide based sweeténers, aspartame and mixtures thereof,

y,
33. The composition of claim/ 32, wherein the artificial sweetener comprises
sucralose. //L
f,
34. The composition of 5ny one of claims 29 fo 33, further comprising an effective
econd active agent selected from the group consisting of

amount of at least //
expectorants, anti-iussives, antipyretics, ant-

analgesics, dec;cyrgestants
inflammatory agerits, cough suppressants and antihistamines.
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35. The composition of claim 34, wherein the second active agent is se!acted ‘from
the group consisting of non-steroidal anti-inflammatory drugs (NSAIDS), prbplomc
acid derivatives, ibuprofen, naproxen, ketoprofen flurbiprofen, fenoprofen,/ suprofen

fluprofen, fenbufen; acetic acid derivatives, tolmetin sodium, zomep:ra’é sulindac,

indomethacin, fenamic acid derivatives, diflunisal, flufenisal, oxxcams piroxicam,

sudoxicam,isoxicam, chiorpheniramine, brompheniramine; dexchlorphemramme.
dexbrompheniramine, triprofidine, chiorcyclizine, duphenhydrarplne, doxylamine,
tripelenamine, cyproheptatine, bromodiphenhydramine, phenmdamme pyrilamine,

azatadine, acrivastine, astemizole, azelastine, cetirizing, ebastme fexofenadine,

ketotifen, carbinoxamine, desloratadine, loratadme phenrramne thonzylamine,

mizolastine, terfenadine, chlophendianal, caraq;nphen, dextromethorphan,

diphenhydramine, codeins, hydrocodone, gééudoephedrine, ephedrine,
phenylephrine, phenylpropanclamine, terpin Qyﬂrate, guaifenesin, potassium,
potassium guaicolsulfonate, Cox 2 inhibitor?/ Celecoxib, Rofecoxib,
Valdecoxib, aspirin, acetaminophen, phenacetjn, salicylate saits and combination

thereof,

36. The composition of claim 35, wheréin the second aclive agent is selected from.
Qo/rp/he:niramine dextromethorphan, guaifenesin,

the group consisting of chl
oxylamine succinate and ibuprofen.

acstaminophen, chiorphendianol,

37. A method of treating an méammal in need of treatment comprising providing

an effective amount of an/agueous oral pharmaceutical composition of any one of

claims 12 to 29

38. The method claim 37, wherein the pharmaceutical composition further

comprises at least one second active agent.

38. The method of claim 38, wherein the second active agent is selected from the
group cgnsisting of analgesics, decongestants, expectorants, anti-tussives,

antipyretics, anti-inflammatory agents, cough suppressants and antihistamines.
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BRIEF DESCRIPTION OF THE FIGURES /

FIGURE 1- /

fooos] Figure 1 is a plot showing degradation of phé;;;;phrine in a polyethylene
glycol composition as a function of total a!dehy/(%/p ncentration in the polyethylene

glycol,

DETAILED DESCRIPTION OF THE lNVE{éN

[0009] The invention pro‘?es/an oral, liquid pharmaceutical composition
comprising the pharmaceuticgl active phenylephrine. The composition is palatable
and has improved phenyle fﬁie stability. The composition of the invention may be a
solution or a suspensién or allematively filled into capsules. In solution and
suspension embodipfents, the compesition comprises phenylephrine, an artificial
sweetener, and Substantially aldehyde-free polyethylene glycol. Optionally, the
composition chomprise one or more other active agents,
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