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ORAL PHARMACEUTICAL COMPOSITION COMPRISING DICLOFENAC

The invantion concerns the oral adminisiration of the noresteroidal anti-inflammatory drug
ghicinfanas,

More particularly, # was an object of the present nverntion o provide an oral dosage form for
the treatment of gpecific conditions which, on the one hand, have to be called sub-chrorie
hacauss they typically may las! for several days, bul which, on the olher Hand, ypically have
a high inftial pain levet s that the patient expects very rapid pain relisf, such as backachs,
morning stifiness; musculiar pain, &0 muscle hwinges; chwronic body pain, sofl Hssus injuries

o sporis injuies.

A further object of the Invention was that a sald sub-chronic condition could be effectively
freated over ssveral days by the patient faking said oral dosage form no more than twice a
day onty. Moreover, sad oral dosage Torm should contain diclofenad in a redatively low
d&sage {80 mg o, proferably, less than 50 mygl so as o have the highest possible safety

profife and allow self-medication by the palient, I desired.

Said requiraments spedification s quite different to that of conventional oral diciofenac
modified relsase produdcts which are typically aiming al ruly chranio condiions, such as
ostsoarthritis or rheumalold arthritis, where the patient is fooking for salisfaction over a much

longer timeframe.

fr1 US patent 4 948 881, a long acting preparation compriging diclofenac sodium is disclosed,
which essentially comprises a rapidly soluble somponent consisting sssentially of diclofensc
sodium and an enderic component consisting essentially of dicloferae sodiurm and an enterie
cosating therefore, sspechlly methaorylic acikd-methyl methacryiate copolymers. The weight
ratio of rapidiy soluble diclofenac sodium o diclofenac sogdiim iy the entens coating
componsnt recommendsd throughout said patent and exempitfisd in ol of the examples is
37 Bome speculation that said ralic may alse be inthe range of fromm 84 o 28 can be
found. The probiem o be solvad by US patent 4 248 581 i desaribed as providing “a long
acting preparation which can sustain the action of diciofenac sadium in safe over an
sotended period of me”, thus an improved sustained release praparation hased on enisric

coating of e active ingradisnt, In ine with this, classical chronie indications like
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‘rheumarthritis” (Experiment 8) or postoperative pan (Exparimant 6 ars addressed. From
tast resulls in Table 8 § can be seen that a significant difference in favor of the preparations
of US patent 4 848 881 could only be observad after long term reatment {8h, 8h, 105}, when

compared o @ conveantional diclofenac preparation.

£5

In EF 1,158,280 Al & two laversd tabliet with fast and slow release of diclofenac polassium

t s o

rae

»;;;

58 solosed, see Bxample §. Mowsver, said tablel was designed for the classical chronje
indications of diclofanac, as can be sean from the {otal dose of 100 myg used. in clsar
cantrast therels, ihe tablels of the precent invention have been designed for sub-ohronic
conditions {see further details below) and limited o 2 maxdmum amount of 50 mg of
diciofenac potassium. With sald lowear tolal amounts of drug U was much more ooifical fo
ncorporate a sufficlent immediate-release porfion inlo the lablet than with & 100 my lablet
EP 1,158,000 AT simply did oot teach whal was required for 2 B0 mg ablel 1o eat zub-

chronia congitions.

I WO BG/G74,033 A1, a sustained/oontrolied releass formudation of diclefenac sodium with
reducad risk of dose dumping i disclozed. Said formulabon comprises wo somponants,
namely {a} dicibfenac sodium combined with a water-insoluble bt waler-permeabide polymer

and (b dickienac sodivm combined with a hydrophobic material

in BEP 383,807 A1, long acting diclofenac sodium preparations gre disclosed. The conoepl
foliowsd to oblain profongsd action of the drug & © provide didlotenas sedium with an
anteric coating. The downside of using an snteric coaling, howsver, is that the drug will be
relsased in the higher pH region of the gastro-intestinal fract According o the pia value of

fhe drug this will result in less abeorption as the drug B8 more wonized at higher o values,

To achisve the goals of the present inveniion as cullined above, a ot of axperimsntalion was
necassary, lurned out that inter alls R was necassary o replace diclofenac sodium with
giclofenag potassium, morsover the use of an anleric coating material as main componant o

delay the release of dicinfenac had 1o be avoided.

Thersiors, the present invention concems a pharmaceutisal compaosition for oral
sdrninistration comprising diclofenan polassium in a total amourd of from 28 {0 80 my, which

cormnpasition canprises (8) an nmodiale-releass portion of diclefenas polassium that
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corrrisas 33 1 §7% of said oial amount and {B) 2 sustsined-relaase porion of diclofenac

-

polassium that comprisas 87 10 33% of said olal amount

Said phannaceutical compasition can be any orally adminisiersd dosage form, 8.g. a
monclithic ons, &.9. a tablel or a capsuls, or & mulliparticidste one, 8.9, granulss, pellsts or
microspharss. Mulliparicuiate compositions may be frther procassed to form & monolithio

dosage form. Freferably, said pharmacsutical composition is in the form of g tablst,

Praferably, sald pharmaceuiical composition comprises dinlofenac polassium in a total

amaount of from 25 to 40 my, sspacially of from 30 o 40 mq.

All perceniages given ars weight-%, unless indicated ctherwise.

Prefarred are sald pharmacsutioal compositions, which comprisea {a) an immediate-relsass
portion of diclofenac potassium that comprises 40 o 80% - aspsacially 45 o 80%, more
sapacially 80-80% and In particular 55% - of the fotal amount of diclofenas potassium and
{b} 2 sustained-release portion of diciofsnac polassium that comprises 60 to 40% ~
aspeciaily B8 (o 40%, more sspecially §0-40% and i partictdar 45% - of the fotal amoun of

diclofenac potassium,

The sustainad rebease proparties can be impartad 1o sald sustainsd-release portion (b}, for
example, through the ulifzation of technciogies with oM dependent or pH independent
mgchanisms, preferably through the utilization of pH dependernt or pH independent
machanisms sxcluding enteric coating of diciofenac potassium, and in particudar through the

utitization of pH Independent mechanisms, such as hyvdrophilic or hydropholids matrices.

Thus, s preferred thal said sustained-ralesse portion of diclofenac potassium (B} is devoid
of an enferic coating of diclofenac potassium.

i ancther embodiment of the hvention, said suslained-reizase portion of diclofenas
potassium () s devold of enlede coating materials or does compriss enlerio coating

maierials only In amounis sssentially not causing any delaved raleass
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i a further embodiment of the Invention, the pharmaceutical compositions for oral
administration accarding o the prasent invention are devoid of any methacrylio aoid
copolymers, such as Budragh® RS, Budragh® BL, BEudragh® NE, BEudragit® NM,

Eudragit® § or Eudragit® L materials {all availabde from Rohm Pharma Polymers),

Praeferably, sald sustained-relpase portion (b} comprisas hydrenvoromyd maethviostivinse.

Mare prafarably, (he peroentage (wiw} of hydroxypropy! methvicelicdose in said sustained-
releases podion () of the pharmgesutical composition s from 285 up 1o 80%, aspecially from
30 up o 80%, more especially from 30 up to 58% and in partioular from 35 up o 50%.
Expressing the preferrsd amounts of hydroxypropyt methyvicsliulose i g different way, the
weight ratio of hvdreonypropy! methyleellulose to diclofenac potassium in said sustained-
release portion () preferably is rom 0.7 {0 €, and n particidarfrom 210 §

Optiorsily, sald immediatereiease portion (&) urther comprises & superdisintegrant, ..
zaclium starch giveolats, oroscarmetinss sodium of oraspovidone, in pardicular sodium starch
abyooiate.

Tha pharmaceutical compositions of the rvention can be manufactured i 2 manner known
par a&, Forgxample, said porions {a) and (o) can be manufactured saeparalaly from sach
ather and then brought together so that a pharmaceutical composition of the vvention is
ohiained. In 8 specilic embaodiment, said portions (3) and (D) can be prassad fogether, 8.4

to form a multi-ayver tablet

in Table 1 {see below), the In-vifre dissolution profies of some tablets of the invention ars
disclosad.

Freferred are those pharmaceutical compositions of the ivention, wherein - whert tested

acoording o the following iy vitre dissolution msthod and conditions: USE XXXH /AP Paddis
apparatus, 50 rpm, haffer 0010 KHEPO4 ~ buffer pH 6.8, tempearaturs 37°0 - 368 1o 88% of
the tolal active substance has dissolved after 15 minutes (= 15 min} and 81 to 78% of the
total active substance affer bvo hours {8 = 2h),
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Mare preferved are those, whersiy 44 1o 80% - sspecially &0 {0 80% - of the lolal aclive

’f

substance has dissobad after 15 minutes (T = 15 min), and 51 10 78% - espacialy 55 1o 5%
~ of the foial aclive substance after hwa hours {E= 2hy

Preferred sub-clronic conditions with the potential of having & high nilial pain level ar (1)

backachs; or {2} morning stiffness; or (3 muscular pain, o.g. muscle twinges.

The benefivial {ngserties of the pharmacsutical compositions of the nvention gre

demonstrated &g, by the Tollowing tests:

Plasma lavels of diciofenas: The plasma levels of dicinfenas are measured in humans
samples of venous blood) al diferent time intervals {8.g. 4h and 8} afler oral adminisiration
¥

&
e.7. twice daily} of a composition of the invention. Even 124 after oral administration,

rn, /'-

diclofenac plasma levels are detestable proving the siow/sustainad release properlies of the

cornposiion

Food Effect Study: In a single dose Jway randomized cross-over design of “composition of
ihe invention fasted” versus "led” versus Mimmediale relsass diciofenac ¥ fasied” in 36
subjects, it is demonsirated thal foud Intake has no sffect on the pharmacokinstic (FK)
profite of the composition of the invention, and therefore does not impact on s efficacy
gither, Venous blood samples are cetlectad befurs dosing and then at ditferent Sime intervals
after drug sdvinistration {e.g. 1h, 2h and 4dh),

Dental Rain Study [single dose (120} and two dose (2401 Ina 2dh randomized, doulde
bliind, placebo controlied study with two frealrent groups of 160 subjects sach {composition
of the inveniion varsus placebo) fast onsel and lony Iasling efficacy of the compaosition of the

trweiion is demonsiratad in thivd molar sadraction.

Hack FPain Shudy imaultipls dose) In a Teday, multiple doses, randomized, double Mind,
paratiel groun, placaebs controfisd sfudy with three trestment graups of 100 subjects sach
{composition of the invantion versus refersnce product, immediate release diclofenac K|
versus placebo) stficacy of the composition of the invention (ong lasting! and highs

X

canwveniancs of twics g day dosing only (88 compared 16 reference regimen) are

by

demonsiratad.
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The following examples are infended o llustrale the nvention. "IR” means "mmediate
release”, and "SR sustained relsgse. All amounts indicaled are glven in mg.

e
i

Exampies 1-3 Tablels comprising 37.8 mg Didofenac polassium with immediate-releass

ared sustained-reloass dugl actlo

somparative | Example 2 | Example 3

Exampled

IR portion of the labist

Diclofenae potassium USSR §.28 185 15
Weight ratic IR Diclofenac K/ Total | 18.7% 33.3% 40%
e o S A A, A
- Lactoss monohydrals 4 8 8.8
Sodium slarch giyooiate 3 & 7.2
Microcrystaliine selluiose 8128 18.25 19.52

Lubricating matevials

Colloidal anhyrdrous silic 3.5 1 1.3
| Magresivm siearate 45 3 1.2
Maize starch {Veg grade)} 2.5 5 &
Red ferric axide (E172) 0,128 1028 .28
Wight of the IR portior 25 80 80
SR portion of the ablet
Owlofenac polassium LUSE 31.25 25 225
Waeight ratic SR Diciofenao K 82.3% £58.7% &60%
Total Diclhfenac K
Lactose monshydrate 1225 2.5 3
Mydroxypropyl methyinslivioss 36 28 26
Exiragransular malerials
Magnesium stearate | 0.5 0.5 a8
Purifisd waler .8 q.8. Q.8
Weight of the 3R portio aa a4 58
Total tablet welght 108 114 118
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Examplas 4-8: Tablels comprising 37.8 mg Diclofenas potassium with immediale-release

and sustained-release dual action

Example 4 | Example 3 | Example 8
{8 portion of the ablet
Diclofenac polassium USE 12.5 18.88 12.50
Weight ratio IR Diciofsnac K/ Total | 33.3% 45% 33.3%
Riclafenas K
Lactoss monohydrate 8 3.62 200
Sodium starch ghyoolate & §.00 R
Microcrystalline celiulose 185.28 15,28 16.28

Lubricating materials

- Cotlnidal anhydrous sitica 1 1.60 100
Magnesium siearate 1 1.00 1.00
Maize starch (Veg grade) |5 B IRECCE
Red femic wodds {E172} 0.24 0.24 .34

Waeight of the IR portion &4 SG.00 503,00

SR porlion of the tablet

Diclofsnac polassium USSP 25 20.62 2500

Welght ratio SR Diclofenac K/ L 56.7% 55% 88.7%
Total Diciofenac K

Lactose manchydrate 53 7038 2445
Hydroxypropy! methylosiuloss 45 73.60 7154

Extragranudar materials

Magnesium stearate 1 1.00 1.8
FPurifisd water 4.8 4.8 4.5,
Weight of the SR portion 128 1865.00 192.00

Total tablet weight

~
o8
fod
i
g
21 S
B2
Fa
Rl ™
ol
bt




WO 2011/036114

Examples 7-8 Tablets comprising 37.58 myg Didofenac potassium with immeadiate-release

@

and sustainsd-release dust action

P
[

PCT/EP2010/063782

Exampls ¥

Example 8

Exampds 8

AR

IR portion of the lablet

Uhelofenan polassiam UBE 13.50 20825 22.50
VWeaight ratic IR Divlofenac K Total | 33.3% 55% 8%
Oiclofenac 8

- Lasiose monchydrate .00 4,42 4.83
Sodiun starch glycolate 5.00 7.33 8.00
Microorystalling coliulose 16.28 19.87 §1.67
Lubricating materials

Colipidatl anhydrous sifica 1.00 1.00 1.08
Magnesium slearals I N 1.00 1.00
Maize starch (Yeg grade) 5.60 §.0¢ 5.00
Red ferric oxide {E178) .24 .34 8.24
Waight of the IR portion 503,00 88,485 64,24
SR portion of the ablet

- Diclofenge potassium UBP 3500 16.875 15.00
Weight ratio SR Diclefenac K/ 88. 7% 45% A%
Total Diclofenac K
Laciose monchydrate 85,92 87.58 51,19
Hydroxwypropyl methyleaiiddose 7008 88.73 53.08
Extragranudar malerials
Magnesium slearals 1.00 1.00 1.0
Purifled watsy 8, 4.5, 3.5
Waight of the SR portion 16200 135,185 120.28
Total tablat weight 242,00 184.87 18452
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Exampdes 1012 Tablels comprising 25 mg Diclofenac polassium with immediale-releass

and sustained-reloase dusl action

Example 1 Example 11 Example 12

IR portion of the tablet ' -
Diclofense potassim USSP 8§28 13.78 15.00
Weight ratic IR Diclofenac K Total | 33.3% 55% 80%
Diclofenas ¥
Lactose monahydrate B.00 4.42 4 83
Sodivm stareh glveolale .00 1733 §.00
Mioroorysiaiiing oafiuioss 1628 1987 2187
Lubripaling malaerials
Colinidal anhydrous silice 1,00 1.04 1.00
Magnesium stearate 100 1.00 1.00
Maize starch (Veg grade) 5.00 5.00 500

Red ferde oxide (8172) 0.24 0.24 0.24
Weight of the IR portion 48.78 §2.81 58,74
SR portion of the tablst
Diclofenae polassium LUEP 18.78 11.28 10.60
Waight ratio SR Diclofense K/ 858.7% 45% 40%

| Totgl Diclofenac K
Lactose monohydrate 8542 57.58 51.19
Hydroxypropyl methyvlcsliuioss 7008 58.00 50.00
Exiragranidar materials
Magnesium slearals 1.00 1.00 1.8
Punfied waler 4.8 q.8 | 4.5,
Waeight of the SR portion 183.78 185.83 11218

- Total fablel waight 2285 178.44 168.83
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Examples 1315 Tablels comprising 50 mg Didlofenas potassium with immadiate-releass

and susiained-release dual action

Example 13 | Example 14 Example 18

IR portion of the tablst

Uiclofenac potassium USSR 165.85 2750 30.400
Weight ratio IR Diclofanas K/ Total | 33.3% 55% 80%
{iclofenac K

aciose monohydrals 8.00 442 483
Sodium starch giveclate 6.00 7.33 8.00
Microorystalline caliuloss 1826 3887 4187

Lubricating matensis

Collvidal anhydrous silica 1.00 1.00 1.00
Magnesium stearate 1.00 100 1100
Maize starch (Veg grads) 5.00 5.0 §5.00
Red farmic oxide (E172) .24 | .24 .24
Weight of the Rportion | 8418 ’e.38 (9174

S poriion of the tablst

Oiglofenas polassium USP 33.35 2254 £0.80
Waight ratio SR Diclofenac ¥/ [ 867% | 45% A%
Total Diclofenar K

Lactoss monchydeats 8892 57.58 5118
Hydroxypropyl metivdcetivloss 73.08 8873 53.09

Extragranular materials

Magneshum stearate 1.0 100 1.0
Furified waler 1.8, 1.8, 4.8
Waeight of the SR portion 120038 | 14081 128 28
Tolal tablet weight | 284.A WTAT? 217 .02

The iablats of the Exarnples 115 sre manufactured as follows.

Praparation of R Portion: Pass each of diclofenag K, microgrysialiing cellulose, actoss
Mornohydrate and sodium starch glyveokais through a 40 mesh sieve. Mix unifformely

dicloferas K, microorysialiine celiuioes and factose Monohydrate for 2 min, Add sodium



WO 2011/036114 PCT/EP2010/063782

starch givootate and mix uniformly. Pass oolloidal anhydrous siliza through 40 mesh sleve,
add o blend and s urdfcarady, Pass the color Red farric ogide along with starch twough
100 mash sieve. Mix with bend. Finally lubricate bend with magnesium siearats {40 mesh

SiRve),

Preparation of SR Porlion: Pass sach of diclofenae K| laclose monohydrale and
fydroxyoropy! methyvicsliuloss through 48 mesh sieve. Mix diclofenac, actoss monohydvate
and hydrorypropy! methyicatidoss uniformiby, Granulate the resulting bend with water. Pass
e wel mass through 8 mesh screen. Dry the passed mass in g drver {8.q. from company
Ratsoh, Germany), Cheok the moeisturs content of the dried granulss, P‘ass the dried
granules through 18 mesh sisve, Check the density of dry granules. Lutwicats the rasulling
Slend with magnesium stearate (40 mesh sisve)

FPreparation of bidlaver laldel The IR and 3R portions are compressed using & standard

pharmaceuticat process o form a s

;

ayer labiet using a bi-layer tablet press {s.g. from
sompany Korsch, Qermany), with one layer containing the IR portion and the other layer
gontaining the SR porion.

The iablets of s invention describad in the examples sl have similar -phasic lo-vitrs
dissolution profiles. The initial phase shows a rapid dissolution rate which can be measured
at for axample the 15 minuls imepoint. The second phass consists of a slower sustained
dissolution rate which can be observed afler € hours whers incomplete dissclution s
observed. The actus percentage dissolved during the rapid and slower sustained phasss
arg dependsent on the ratic of dlofenac polassium in the (8) immediate release portion and

(b} sustainad release portion,
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Tahle 1 inwitro Dissohddion profiles of some tabiste of the invention

PCT/EP2010/063782

Armount of diclofenae K dissobvad
Sene {in % of idal diclolanas K amount, 37.5 mg}
frinl | Tablet of Tatletof | Tabietof | Tablstof | Tabistof | Tabletof
Comparative | Example 2 | Example 3 | Example 4 | Example § | Examiple 8
Example 1

{ & { 0 4 0 G

18 ) 41 45 37 41 &1

30 3 &7 51 43 4% 47

&0 1L 57 59 47 57 i
120 nam 74 78 57 a7 54
240 85 a5 @3 77 &1 88
380 8& 100 g8 85 90 78
GO0 108 104 102 98 . 1.,

f1.m. = ot megsurad
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1. & pharmaceutical composition for oral administration comprising diclofenae polasgium in g
fotal amount of from 28 {o 58 my, which composition comprises (/) an immedials-release

portion of diskofenac polassium thal somprises 33 to §7% of said blalamount andt (b} a

H{
sustainsdralease portion of diclofenae potassium hat comprises 87 10 33% of aaid 1oial

ancunt.

& composition acconding I claim 1 comprising diclofenae polassium in an amount of from

25 o 48 mg.

slaim 1 or olaim 2, which is it the form of & tablel

Gk
-2
¥,
&
=
w
[
[+
(9]
=3
4]
3
L%
<
b1
.
Lﬁ
M
G

4. A compostion according © any ang of claims 1-3, which comprises (8} an immediate-
release portion of diclofenas potassiurn thal comprises 40 fo 80% of the total amount of

dicinfanac potassium and () a sustained-release portion of diclofenas potassium that

comprisss 60 to 40% of the fotal amount of diclofenac potassium,

S, A coraposition according o any one of dlalms -3, which comprises {a} an immediale-
reteass portion of diclofenae polassium that comprises 55 1o 80% of the fotal amount of

diciofenac polassium and () o susiained-release porlion of diclefenan polassium that

coraprises 45 o 40% of the tolal amount of didlefenas potassium,

5. & sompusition scoording fo any ong of claims 1-5, wherein the sustained-release poriion

{b} comprisss hydrosypropyd maethyvicsiivioss

7. & composition according o dalm §, wherein the percentags {whw) of hydraxvpropyl
meihyicailuloss in said sustsinad-relpase portion (5} 8 from 29 up 1o 80%.

&, & composition goearding o clalm 6 or lalm 7, wherein the weight ratio of hydroxypropyl
mathyicellidoss o diclofensc polassium in said sustained-release partion (b is of from 0.7
up io o



WO 2011/036114 PCT/EP2010/063782

44 .

9. & composition according to any one of claims 1-8, wherein the immediate-raleazse podion
(&} comprisss g superdisintegrant,

18, & composiiion acoonding © any one of glaims 1-9, which 1 in the form of & 25-40 myg
fablet, for use in b.Ld, {tvice dally} troatment of sub-chronic conditions with the potential o
hawing a high initial pain lovs! selected fram the group consisting of backache, morming
siiffress, muscular pain such a3 muscls fwingss, chronie body pain, soft iesus buries and
apois injuries.

11 & composifion according 1o any one of claims 1-8, which i In the form of 3 3040 g -
aspecially 37.8 mg - tabiel, for bid {bvice daily} reatment of subv-chronic condiions with the
potential of having a high initial pain level selecied ram the group consisting of backachs,
morning stffness, muscular pain such as muscle winges, chrorie body pain, soft ssue

inuries and sports injuriss.

s

12, A composttion according o any one of claims 111, whersin said suslained-release
portion of diclofena polassium (b} i3 devoid of entenc coating materials or dues comprise

enteric coating materials only 1 amourts essentially not causing any delayed release

130 A compaosition aceording o any one of clalms 111, wharein sald sustsined-relense

poriion of diclofenac potassium (B} s devold of an enterde coating of dislofenae potassium,

14, A composition according fo any one of claims 113, which is dewold of any methacnylic
acid copolymers.

18, A composiion comprising according to any one of daims 1414, whereiiy - whety tested
accouling o the folowing i vilro dissolution msthod and conditions: USE XXX /ER Paddle
apparatus, 50 rpm, bulffer 0.0 KHEROY — bulfer pH GG, Eampaf‘amm IO~ 38 Wwos% ol
the folal achive substances has dissobead after 15 minutes {{= 15 min), and 51 10 78% oi the

he

tofal active substance after bwo hours {1 = 2h)

18, Use of a composition according fo any one of claims 1-18 for the {manufactre of 3
phgrmaceutical composiion Tor the} treatment of sub-chronic conditions with the potential of

having & Righ initial pain lbvel sslected from the group ponsisting of backachs, moming



WO 2011/036114 PCT/EP2010/063782

- A5 .

stiffness, muscular pain such as muscle twinges, chronis body pain, soft issue injurtes and

SPOTES injuries.
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