1 TITLE A COVBI NATI ON COVPCSI TI ON COVPRI SI NG | BUPROFEN AND PARACETAMOL

FI ELD OF I NVENTION This invention relates to a conbi nati on conposition
conpri si nyoparzwedoanol and i buprofen. A particul arly preCemzediigoiodi nent
of the invention relates to a conbination conposition conprising these as
active ingredients for use in relieving pain and/or inflanmmation.
BACKGROUND Conbi nati ons of paracetanol and i buprofen are known, for exanple
as rel at mugky | ow dose tabl ets having 150 ng i buprofen and 500 ny. However
there is a need for a nedication, parti cul arly one which can be

adm ni stered intravenous in a hospital envi h_delivers higher
doses of A %QMIBW%-HONOC%MBéISHTéOH&WE%HSII%Q iBPRAEEN /’tND %BQPETW olit reme”
pain. It is an object of one enbodi ment of the present invention to go at

| east some way towards facilitating this. DEFIN TIONS References in this
specification t an adult nmean a person wei ghing 50 kg or nore. References
inthis SPREAPH FNEW"(O a child nean a person wei ghing | ess than 50 kg.
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used herein in relation to a conbinati on of features should not be taken as
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there is provided a conmposition for providing relief for pain and/or

i nf | amatRBAnd i ampian i on havi ng i buprof en and paracetanmol in

conmbi nation for delivering to a human at each dose: a) approximately 375
ng to approxi mately 425 ng i buprofen, b) approximately 575 ng to

appr oxi NERAGKEROMNDy i buprof en, C) approxi mately 175 ng to approxi nately
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i buprofen, 2 in the case of option a) or b) in conmbination wt
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approximately 5 ng paracet anol
enwronment which delivers hlgher doses of |buprofen to provide pain relief in cases

of severe or extreme pain. It is an object of one embodiment of the present invention

to go at least some way towards facilitating this.

DEFINITIONS

References in this specification to an adult mean a person weighing 50 kg or more.
References in this specification to a child mean a person weighing less than 50 kg.

The term “comprising” and derivatives thereof, eg “comprises”, if and when used
herein in relation to a combination of features should not be taken as excluding the

possibility that the combination may have further unspecified features.

SUMMARY OF INVENTION
According to one aspect of the invention there is provided a composition for providing
relief for pain and/or inflammation, the composition having ibuprofen and

paracetamol in combination for delivering to a human at each dose:
a) approximately 375 mg to approximately 425 mg ibuprofen,
b) approximately 575 mg to approximately 625 mg ibuprofen,
c) approximately 175 mg to approximately 225 mg ibuprofen, or

d) approximately 275 mg to approximately 325 mg ibuprofen,



Optionally the conposition is for delivering to the human (preferably an
adult) at each dose approximately 400 ng i buprofen and approxi mately 1,000
ng par acewarni2/oossi onal |y the conposition is for delivecmz2oa/0oéig7 human
(preferably an adult) at each dose approximately 600 ng ibuprofen and
approxi mately 1,000 ng paracetanol. Optionally the conposition is for
delivering to a child at each dose approxi mately 200 ny |buprofen and
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intravenously. Optiona he” conposition is in orm of a sol ution.
Optionally the conmposition is in the formof a suspension. A further aspect

of the invention involves the use of ibuprofen and aracetﬁﬁg in the
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ny |buprofen b) approximately 575 ng to approximately 625 ng ibuprofen, c)
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approximately 475 ng to approximately 525 ng paracetanol. 3 Optionally the
medi canent has approxi mately 400 ng i buprofen and approximately 1, 000 ng

aracet anpl.. | his i nstance the nedi canent for treatjn adul t .
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for treating an adult. Optionally the nedicanent is for treating a child
and has approximately 200 ng i buprofen and approxi mately 500 ng

paracet arB)Ati'onally the composition is for delivering to a child at each dose approximately 300

mg ibuprofen and approximately 500 mg paracetamol.

Optionally the composition is for delivering the ibuprofen and paracetamol to the

human (eg a child or adult) intravenously.
Optionally the composition is in the form of a solution.
Optionally the composition is in the form of a suspension.

A further aspect of the invention involves the use of ibuprofen and paracetamol in the
manufacture of a medicament for treating pain and/or inflammation in a human, the

medicament having:
a) approximately 375 mg to approximately 425 mg ibuprofen,
b) approximately 575 mg to approximately 625 mg ibuprofen,
c) approximately 175 mg to approximately 225 mg ibuprofen, or
d) approximately 275 mg to approximately 325 mg ibuprofen,

in the case of option a) or b) in combination with approximately 975 mg to
approximately 1,025 mg paracetamol, or in the case of options ¢) or d) in
combination with approximately 475 mg to approximately 525 mg paracetamol.



Optionally the nmedicanent is for treating a child and has approxi mately 300
nmg | buprofen and approxi mately 500 ng paracetanol. Optionally the

medi canmerwoi2816s605nt r avenous adm ni stration. Optional | pCCNz2e0ropoditi on i s
in the formof a solution. Optionally,the conposition is in the formof a
suspension. According to a further aspect of the invention there is
provided a nethod of treating a human to relieve pain and/or inflammation,
conprising adm nistering to the human: a) approximately 375 ng to
approximately 425 ng i buprofen, b) approximately 575 ng to approxi mately
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approximately 1,025 ng paracetanol, or in the case of options c¢c) or d) in
conbination with approximately 475 ng to approxi mately 525 ng paracet anol .
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and approximately 1,000 ng paracetanol are administered to the human per
dose. In this instance the human is preferably an adult. Optionally
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ad"iniStﬂﬂ%ﬂ”%@ﬁﬁdEg@bggﬂﬁé¥g@gﬁ&w%?g&ﬂgﬁbﬂy approxi mately 300 ng i buprofen

and appr oxi ma a are adm nistered to a child per dose.
Optionally the conposition is admnistered to the human (eg an adult or

child) intravenously. Optionally the conpositionis in the formof a
sol ut i onOptionally the medicament is for treating a child and has approximately 300 mg

ibuprofen and approximately 500 mg paracetamol.
Optionally the medicament is for intravenous administration.
Optionally the composition is in the form of a solution.
Optionally the composition is in the form of a suspension.

According to a further aspect of the invention there is provided a method of treating a

human to relieve pain and/or inflammation, comprising administering to the human:
a) approximately 375 mg to approximately 425 mg ibuprofen,
b) approximately 575 mg to approximately 625 mg ibuprofen,
c) approximately 175 mg to approximately 225 mg ibuprofen; or
d) approximately 275 mg to approximately 325 mg ibuprofen,

in the case of option a) or b) in combination with approximately 975 mg to
approximately 1,025 mg paracetamol, or in the case of options c) or d) in

combination with approximately 475 mg to approximately 525 mg paracetamol.

Optionally approximately 400 mg ibuprofen and approximately 1,000 mg paracetamol
are administered to the human per dose. In this instance the human is preferably an
adult.



Optionally the conposition is in the formof a suspension. DETAILED
DESCRIPTION In a preferred enbodi nent of the invention an intravenous

sol uti on we 2prxows@ed for use in treating severe pain i nPhumenopavirents. The
solution is a conbi nati on nmedi cation gonpr|3|ng | bupr of en, paracet anol,
purified water and suitable excipients as will be known to those with
ordinary skills in the art of formulating intravenous medicines. The
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agents, VISCOSIt regu%%tln agents, buffering agents, wetting agents,
preser vataFQ/é@mﬂ!at@éd @tm@lﬁgﬁh@@ dose almotiNg ingtaper Feshuman '§<5’F‘?f§rr‘1’f’§’ anThe

fol | ow ngggxanples illustrate preferred enbodi ments of the invention in the
formof intravenous infusion solutions although the invention should not be
seen as limted to these. 5 Ingredient Exanple 1 ng/ 100nil vial Exanple 2

/[ 100niL vi al Exanple 3 /[ 50ml vial Exanple 4 ng/ _50ml | | f
280 600 Sntionaly mrncgg@gtgfyggoo mg ibuprofen and approxma{ni’y 500 mg ;\)/alrgcetartr)\lépr oren

are administered to a child per dose.

Optionally approximately 300 mg ibuprofen and approximately 500 mg paracetamol

are administered to a child per dose.

Optionally the composition is administered to the human (eg an adult or child)

intravenously.
Optionally the composition is in the form of a solution.
Optionally the composition is in the form of a suspension.

DETAILED DESCRIPTION

In a preferred embodiment of the invention an intravenous solution is provided for
use in treating severe pain in human patients. The solution is a combination
medication comprising ibuprofen, paracetamol, purified water and suitable excipients
as will be known to those with ordinary skills in the art of formulating intravenous

medicines.

The excipients may be standard and may include one or more of suspending agents,
viscosity regulating agents, buffering agents, wetting agents, preservatives,

sweetening agents, flavouring agents and solvents.

The following examples illustrate preferred embodiments of the invention in the form
of intravenous infusion solutions although the invention should not be seen as limited

to these.



1,000 1,000 500 500 For each of the above exanples the two active

I ngredients are mxed with suitable amunts of the foll ow ng excipients to
gi ve t he wpab1vobwses i ndicated in the above table: Cysgceinzeotipdoochl ori de
nonohydrate D sodi um phosphate dehydeate Mannitol Hydrochloric acid '
Sodi um hydroxide Purified water Further exanples of intravenous infusion
sol utions are provided bel ow I ngredi ent Exanple 5 (adult dose) Exanple 6

(child dpse)
Ingredient Example 1 Example 2 Example 3 Example 4
mg/ 100ml vial | mg/ 100mi vial | mg/ 50ml vial | mg/ 50ml vial
Ibuprofen 400 600 200 300
Paracetamol 1,000 1,000 500 500

For each of the above examples the two active ingredients are mixed with suitable
amounts of the following excipients to give the vial volumes indicated in the above
table:

e Cysteine hydrochloride monohydrate

¢ Disodium phosphate dehydrate

e Mannitol

¢ Hydrochloric acid

e Sodium hydroxide

e Purified water

Further examples of intravenous infusion solutions are provided below

Ingredient Example 5 Example 6
(adult dose) (child dose)
Ibuprofen arginine 737 mg 368 mg
(active ingredient) (corresponds to 400 mg (corresponds to 200 mg
ibuprofen) ibuprofen)
Paracetamol 1,000 mg 500 mg

(active ingredient)

Reduced glutathione 20 mg {20 mg

(antioxidant)

Sodium hydroxide or Sufficient to give a | Sufficient to give a pH
hydrochloric acid pH of 5-6 of 5-6

(pH modulator)




| buprofen arginine (active ingredient) 737 nmg (corresponds to 400 ny

| buprofen) 368 ng (corresponds to 200 ng i buprofen) Paracetanol (active

i ngredi erwd 2012008608y 500 ng Reduced gl ut at hi one (anti oxiPdamzeoad®osg7 20 ny
Sodi um hydr oxi de or hydrochloric acid.(pH nodulator) Sufficient to give a
pH of 5-6 Sufficient to give a pH of g-6

Sodium citrate 10 mg 10 mg

(buffering agent)

Sodium chloride Sufficient to impart Sufficient to impart
isotonicity isotonicity

(isotonicity agent)

Purified water Sufficient to bring Sufficient to bring the
the composition to composition to 100 ml
100 ml

All of the above infusion solutions are for delivery to a patient as a full dose, for
example in each case the patient receives the complete vial contents as a 15 minute
infusion every 6 hours. Examples 1, 2 and 5 are each an adult dose and Examples
3, 4 and 6 are each a child dose. In the case of Very young or small children only'
part of the vial cbntents of Examples 3, 4 and 6 may be dosed, commensurate with

instructions from the prescribing physician.

Paracetamol at 4,000 mg per 24 hour period, taken in 4 doses of 1,000 mg every 6
hours, has long been considered sufficient for relieving low level pain but for many
patients suffering significant pain, for example‘ in some post-operative situations, it is
not sufficient. However it is generally not advisable to dose paracetamol at more
than 1,000 mg per dose or at more than 4,000 mg per 24 hour period, because to do

so can lead to undesirable side effects.

It is known to treat severe pain with ibuprofen in doses of 800 mg every 8 hours.
However, doses as high as 800 mg can lead to undesirable side effects, for example
adverse cardio renal conditions, thrombotic risks and gastrointestinal bleeding.
Reducing the amount of ibuprofen at each dosing event may reduce the risk of side

affects but at the same time may provide substantially less pain relief.

Surprisingly, a combination medicine comprising 600 mg or 400 mg ibuprofen, plus
1,000 mg paracetamol, for use every 6 hours, provides adequate pain relief for some
patients that would otherwise take 800 mg ibuprofen every 8 hours. The lower dose
of ibuprofen, ie 600 mg or 400 mg, versus 800 mg; may reduce the risk of
undesirable side affects but the effectiveness of the medication is for such patients

not compromised due to the presence of the paracetamol. This is unexpected



6 Sodiumcitrate (buffering agent) 10 ng 10 ng Sodi um chloride (isotonicity
agent) Sufficient to inpart isotonicity Sufficient to inpart isotonicity
Puri fi ed weter2/@@sdosi ci ent to bring the conposition to 100TmNZ28ufobéarent to
bring the conposition to 100 mMl Al ef the above infusion solutions are
for delivery to a patient as a full dose, for exanple in each case the
patient receives the conplete vial contents as a 15 mnute infusion every 6
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are each a child dose. In the case of_very young or spall children only
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conprom sed due to the presence of the paracetanol. This is unexpected.
ALTERNATIVE CHEMICAL FORMS
While ibuprofen and paracetamol are specifically referred to in this specification,
suitable other pharmaceutically acceptable forms of these two actives (eg salts, etc)
may also be used and are intended to be embraced in the claims by references to
the actives per se, with the weight amounts adjusted accordingly. For example,
when a salt form is used, sufficient quantity may be included to meet the desired
amount of the compound per se (eg, 200 mg ibuprofen corresponds with 368 mg
ibuprofen arginine, or 342 mg ibuprofen lysinate). Thus, for example, a reference to
200 mg ibuprofen may be construed as sufficient to embrace the therapeutically

equivalent amount of ibuprofen arginine or ibuprofen lysinate.

While some preferred forms of the invention have been described by way of example
it should be appreciated that modifications and improvements can occur without

departing from the scope of the appended claims.



WO 2012/ 005605PCT/ NZ2011/ 000117 7 because one woul d not predict the
presence of paracetanol at only 1,000 ng per dose to assist to any

signi fi camD 20e2¢08@5 The conbination is counterintuitivePo@EnNz2e8/08007 My

i buprofen for relief of severe pain ig generally seen as an 8 hourly

medi canent, and 1,000 ng paracetanol Is generally seen as a 6 hourly

nmedi canent for treating | ower |evel pain. The normal dosage regi nens for

t hese actgnmamisngredi ents are out of step with one another, ie 8 hourly
versus 6 hourly, and thus to the normally skilled artesian they would not,
at the doses of the present invention, be seen as suitable for a

combi nation nedication. Sim./lar considerations apply, in the case of 200 ng
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etc) may al so be uga%ﬁad%%lncﬂr@r intended to be enbraced in the clainms by
references to the actives per se, with the weight anounts adjusted

accordi ngly. Forbexpprixinatalyen7s mgl t td approximate’d 225ufnigi upndfequamt i ty may
be included to neet_the desired anmount  of congpound per, se 200 ng
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| ysinate). Thus, f @araxesnmdie, a reference to 200 ng i buprofen may be
construed as sufficient to enbrace the therapeutically equival ent anount of
i buprofen arginine or ibuprofen |ysinate. Wile sone preferred fornms of the
i nvention have been described by . f annl e, i d ciated
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A conbi nation conposition for providing relief for pain and/or

i nfl ammati on, the conposition having ibuprofen and paracetanol and bei ng
suitabl e.fo L: i i . i ntr S at each dose: a)
appr oxi ngt' eéyﬂ%@géuﬁ%ﬁ%dogﬁé {ﬁ‘f'%%@%@ t%&f'ﬁ%ﬁgg#egn%mti n conbi nation with
approximately 975 ng to approximately 1,025 ng paracetanol; or b)

approxi mately 175 ng to approxi mately 225 ng i buprofen, in conbination with
appr oxi met ef ycohTiositipnt accapging o nalaiel y1, 5015 delivepng doea onid . at2each desmosi ti on

according t j | i fgse

appr oxi mat e?@’ﬁé)g@g{%y |2 dﬁ@?ﬁ@?ﬁgfgﬁéngﬁépﬁ’w@?gﬁaf%%%a%a paracetanmol. 3. A
conposition according to claim2, wherein the human is an adult. 4. A
conposition according to claim1, for delivering to a child at each dose

appr oxi m@ ef gompositign peapHding tnanyrrnesyd siaikp tde &1 i the fprimpf gscktienanol .

6. A composition according to any one of claims 1 to 4, in the form of a solid suitable

for mixing with a fluid to provide a solution.

7. A composition according to claim 1, for intravenous administration on a 12.5 mg

paracetamol per kg body weight basis.
8. A composition according to claim 7, for administration every 6 hours.

9. The use of ibuprofen and paracetamol in the manufacture of a combination
medicament for treating pain and/or inflammation in a human by intravenous

administration, the medicament having:



5. A conposition according to any one of clains 1 to 4, in the formof a
solution. 6. A conposition according to any one of clains 1 to 4, in the
form of aweabixbosasst abl e for m xi ng vvith a fluid to provyciaNzaommouti?on. 7.
A conposition according to claim1, €r i ntravenous adm nistration on a
12.5 ng paracetanol per kg body weight basis. 8. A conposition according to
claim7, for adm nistration every 6 hours. 9. The use of ibuprofen and
paracetam)l int r f c apRn reating
pai n and/ or i an@m@?%rﬁ%&H gﬁg mg mﬁf‘?\‘/@%gﬁdggmnﬁl qst%l{pgfleﬁ)nﬁat he
nmedi cament havi ng: Combﬁyatla@m@xﬁmwmtwng do Appraximatalyel. 92512’!9

i buprofen, in conblpgfé &{?nd(i‘é approximately 975 ng to approximately 1,025
ng paracetanol; or approximately 175 ng to approxi mately 225 ng

i buprof en, in combiappioxinmatalyt 1787 hgngot apfradkmatelyp a?2fc engnibluprafén, A use
according to claim9, .wh nment _ha roxi mately 400 ng

i buprofen and appr6?%@?9‘"1*‘635%top%?’é'ﬂ%fagrr%%t.aﬁ-% A use according to
claim 10, wherein the nedicanent is for treating an adult. 12. A use
according to claim9, wherein the nedicanent is for treating a child and
has appr doi Aatselagc@dihgry didmpd, ofteneiartice eedicarienthas apPofimatelp4P@owt anol .

13. A use cordin 12, wherein the conposition
is in the f PPnog achdta(ﬁpr )lé{rB%{;’ PBO(%"@SAQ?&%E:%T?% ng to any one of clains 9 to
12, wherei'n the conposition is in the formof a solid suitable for mxing
with a fluid to provide a solution. 15. A use according to claim9, wherein
t he conpddi Aiuse aceordiag to plainateneheseindng medicamentia fonireating a6 adgt.par acet anol
per kg body wei ght basis. 16. A use according to claim 15, wherein the
conposition is for adm nistration every 6 hours.

12. A use according to claim 9, wherein the medicament is for treating a child and

has approximately 200 mg ibuprofen and approximately 500 mg paracetamol.

13. A use according to any one of claims 9 to 12, wherein the composition is in the

form of a solution.

14. A use according to any one of claims 9 to 12, wherein the composition is in the

form of a solid suitable for mixing with a fluid to provide a solution.

15.A use according to claim 9, wherein the composition is for intravenous

administration on a 12.5 mg paracetamol per kg body weight basis.

16. A use according to claim 15, wherein the composition is for administration every 6

hours.



